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Abstract
China is well known for providing official data, but how to treat these data is a longstanding debate among
China scholars. This paper advances understandings of how to interpret Chinese official statistics about the
internet. Using standards for evaluating surveys in the social sciences, we systematically compare official
data from the China Network Information Center (CNNIC), which is under the supervision of China’s
main regulator of internet policy, with the China Internet Survey 2018 (CIS), which is, to our knowledge,
the first nationally representative survey on internet use in China. Using three examples, we illustrate how
methodological differences in sampling design and measurement can lead to vastly different conclusions
about key indicators of internet use in mainland China, including the percentage of internet users, their
regional and urban–rural digital divide, and the percentage of specific social media platforms. We discuss
the challenges of survey work on internet use in China and offer recommendations on how to interpret
official statistics, especially in light of the limitations researchers face when conducting face-to-face surveys
in China.

摘要
中国政府有各种各样的官方数据,但中国研究的学者对如何解读和使用这些数据一直存在争议。本
文旨在探讨如何解读中国官方的互联网统计数据。借助社会科学领域中评估问卷的精典标准, 本
文系统地比较了两组数据, 中国互联网络信息中心公布的官方数据和我们自己的问卷调查——中
国互联网调查2018的数据。据我们所知,后者是首个针对中国互联网用户的全国代表性调查问卷。
通过三个指标, 本文阐明了抽样设计和测量方法的差异会如何得出截然不同的结论。这三个指标
分别是, 互联网用户的比例、地区和城乡间的数字鸿沟, 以及社交媒体平台的使用比例。本文也探
讨了在面对面问卷调查受限的大背景下, 在中国开展互联网使用调查所面临的挑战, 并提供了关于
如何解读官方统计数据的一些建议。
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TheChinese government has becomemore transparent over time, andmore information aboutChina
has become available to researchers, in part owing to the internet.1 One important data source for
researchers constitutes official data, which has become easily accessible digitally. While China is a
frontrunner in providing official statistics, their reliability is often questioned owing to the absence
of freedom of information laws.2 Empirical research that tests the reliability of official statistics has

1 Stockmann 2010; Stromseth, Malesky and Gueorguiev 2017.
2 See, e.g., Piotrowski et al. 2009.
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shown that some nationwide estimations are systematically biased. For example, the cadre evaluation
system provides incentives for local officials to overreport local GDP growth rates.3 Building on these
findings, we aim to advance understandings about Chinese official statistics by focusing on important
indicators for internet development.

Statistics provided by the China Network Information Center (CNNIC), which comes under the
supervision of the Cyberspace Administration of China (wangxinban网信办), the main regulator of
China’s internet policy, constitute a major official data source. Tightening controls on data collection
and data transfer, combined with the increasing hesitation of Chinese scholars to collaborate with
researchers located outside of China, mean that nationally representative surveys as an independent
source of information have been put on hold as of 2022.4 As a result, observers of the Chinese internet
and social networks will increasingly need to rely on CNNIC’s official statistics to understand China’s
digital developments.

How should official statistics about China’s internet development be understood? Below, building
on our experience with the China Internet Survey (hereafter, CIS), we use criteria developed in the
social sciences to highlight methodological differences in drawing data.5 To our knowledge, the CIS
is the first nationally representative survey on internet use in China. We find that differences in sam-
pling andmeasurement betweenCNNIC andCIS lead to significantly different conclusions about key
aspects of internet development, including internet use, regional digital divide and social media use.
We aim to enhance knowledge on how to interpret official statistics, with a broader goal of drawing
accurate conclusions about China’s internet development.

To lay a foundation for our inquiry, we first explain the challenges involved in survey work on
internet use and how we addressed these challenges based on best practices developed in survey
research on China. We then illustrate how differences in sampling and measurement lead to vastly
differing substantive conclusions about internet use and access to social media platforms. We con-
clude with recommendations on how to interpret official internet statistics, especially considering the
limitations researchers face in conducting face-to-face surveys in China.

Challenges for Surveys on Internet Users in China
Official internet statistics are already playing an increasing role in research on China, as alter-
native data collection methods have become more challenging over time. Below, we place recent
developments within the broader context of survey work introduced to China in the 1980s.6

Inmany developing countries, survey sampling based on officially registered residents creates bias.
China’s economic reform witnessed massive rural-to-urban migration, estimated at roughly 27 per
cent of the population in 2020.7 Since many migrants do not have hukou 户口 (household regis-
tration), lists of officially registered citizens exclude a large part of the population.8 To address this
challenge, Pierre Landry andMingming Shen introduced GPS random sampling, which samples sur-
vey respondents based on their location.9 This technique is now not only adopted in China but also
widely used in other developing contexts in Africa and South Asia. Google and Baidu maps have
greatly facilitated GPS random sampling since those maps can be used to distinguish between inhab-
ited and uninhabited areas, such as, for example, deserts ormountain regions, thus aiding the random
sampling of relevant research locations. The CIS 2018 relied on GPS random sampling, with some
adjustments for capturing internet users.

3 Plekhanov 2017; Wallace 2022.
4 Greitens and Truex 2020.
5 Stockmann and Luo 2018.
6 Manion (2010) observed 204 institutions in 2004, 83 in 2005, 58 in 2006, and 186 in 2007.
7 National Bureau of Statistics 2021.
8 Solinger 1999.
9 Landry and Shen 2005.
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Table 1. Comparison of Privacy Behaviour Questions in the Draft and Final Versions of CIS 2018

Question: Please recall if you have done the following when using social media

Draft survey Final survey

1. 更改用户简介的隐私设置来限制别人可以看到的信息
Change my privacy settings to limit the information others
can see

1. 更改用户简介的隐私设置来限制别人可以
看到的信息
Change my privacy settings to limit the
information others can see

2. 不让某些人看到您发布的某些东西
Not let some people see what you publish

2. 不让某些人看到您发布的某些东西
Not let some people see what you publish

3. 将某人从您的社交媒体中删除或者拉黑
Blacklist or delete someone

3. 将某人从您的社交媒体中删除或者拉黑
Blacklist or delete someone

4. 删除或重新编辑您以前发过的内容
Delete or edit what you have posted before

4. 删除或重新编辑您以前发过的内容
Delete or edit what you have posted before

5. 删除别人的评论
Delete someone’s comments

5. 删除别人的评论
Delete someone’s comments

6. 要求别人删除社交媒体上关于您的信息,包括图片或视频
Ask others to delete their posts, such as photos or videos of
you

7. 忽略或拒绝别人的好友申请
Ignore or reject others’ friend requests

Another key challenge relates to the design of a survey on sensitive issues. Researchers affiliated
with institutions outside of China are by law required to collaborate with institutions situated in
China. In order to conduct foreign-affiliated surveys, permissionmust first be granted by the relevant
government authorities. As a result, survey design and questionnaires need to be prepared in antic-
ipation of obtaining approval or adjusting accordingly when the National Bureau of Statistics (NBS)
requests changes. Only approved mainland institutions listed on the NBS website are permitted to
cooperate with foreign researchers.10 Usually, Chinese collaborators have long-standing connections
to these government units and provide foreign researchers with feedback about what can or cannot be
asked before submitting the survey questionnaire for government review. What is considered polit-
ically sensitive varies depending on the audience, time and region; interviews in Tibet and Xinjiang
are usually not an option.11 When we conducted the CIS, we were asked to reduce sensitive survey
questions twice when our survey was delayed owing to the changing political climate in China. For
example, we designed and pre-tested seven questions to measure privacy behaviour. Almost all items
focus on behaviour with a negative connotation, i.e. rejecting, deleting, blacklisting, limiting, and we
were asked to reduce the number of negative items to avoid arousing suspicion about our intentions
in using this set of questions. Table 1 compares the questions used in the draft survey and the final
survey. Some of the questions included in the CIS 2018 would likely be considered too sensitive from
2019 onwards.

Preference falsification presents another key challenge. This is when citizens refuse to answer or
lie when responding to survey questions they consider to be sensitive. China scholars have devel-
oped many useful techniques to reduce bias resulting from preference falsification. For example, a
2004 study of political efficacy in China reveals significant bias when using vignettes,12 while list
experiments reveal response bias concerning questions on political trust.13 Contrary to commonly

10 Manion 2010.
11 Tsai 2010.
12 King et al. 2004.
13 Tang 2016; Robinson and Tannenberg 2019.
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held assumptions, experimental evidence has demonstrated that such response bias was likely influ-
enced by factors other than political fear, at least during the Hu–Wen administration.14 Alternatively,
citizensmay perceive questions to be intrusive or theymay be concerned that their answer to the ques-
tion will be considered socially undesirable.15 In the CIS 2018, we limited response bias by reducing
the sensitivity of the questions and conducted extensive qualitative interviews and pre-tests to ask
questions in non-sensitive ways.

There are two examples of asking questions in non-sensitive ways in the CIS 2018. We were
aware that if we asked respondents directly if they had bypassed the Chinese Firewall, they might
tend to underreport this behaviour, as it is not allowed by the state. Therefore, we opted for a non-
sensitive way to measure such behaviour and instead asked respondents if they had accessed the
following platforms: Twitter, Facebook, Reuters Chinese version, Google, BBC Chinese version,
Financial Times, WhatsApp, Skype, New York Times or LinkedIn. As of 2018, Twitter, Facebook,
Reuters China, Google, BBC Chinese version, WhatsApp andNew York Timeswere blocked in main-
land China, while Reuters Chinese version, Skype and LinkedIn were still accessible. Accessing the
blocked platforms or websites would require circumventing the Chinese Firewall.16 By asking about
respondents’ access to platforms or websites, we made the question less sensitive and more comfort-
able for them to answer. To reduce the sensitivity of the question addressing privacy concerns, we
inquired about “other people’s” concerns about privacy rather than the respondent’s own concerns.17
We asked about the reasons why “other people” would be careful when expressing opinions or hav-
ing political discussions. Furthermore, in qualitative interviews, we used euphemisms commonly
employed by internet users to express concerns about state repression, such as “checking the water
meter” (chashuibiao查水表) and delivering parcels (songkuaidi送快递), which refer to house visits
by the police. Interviewees were more comfortable discussing state censorship and repression using
these terms.

Afinal challenge relates to the overall response rates of surveys. Response rates inChina are usually
extraordinarily high compared to other countries. For example, the response rate for the CIS was
67.1 per cent, while the response rate for a comparable public opinion survey in the UK, the British
Election Study Post-Election Face-to-Face Survey in 2017, was 46.2 per cent.18 However, response
rates can decline in certain locations. The performance of Chinese officials is appraised according
to the cadre-evaluation system, which sets the priorities for their localities, the most important of
which are economic growth and social stability.19 Thus, local government officials may not allow
data collection out of fear that sensitive information may become public and trigger social unrest
or lead to criticism from higher-level authorities. Such repercussions would negatively impact their
performance evaluations and advancement within the administrative hierarchy. The use of iPads to
conduct surveys, as compared to printed questionnaires, makes it even harder to gain local officials’
trust and permission. Scrolling down a survey on a tablet takes more time, providing local officials
with additional opportunities to scrutinize questions in greater detail and overinterpret the sensitivity
of some questions – for example, those that ask respondents to assess the government. After detecting
this issue in a pre-test, we used paper-based questionnaires for the CIS 2018.

Yet the above methods offer little assistance to researchers when government institutions block
cross-border collaborations between researchers when conducting nationally representative surveys.
One reason for stopping collaboration with researchers outside of China concerns data transfer. Since
the 1990 Four-County study – a collaboration between academics at the University of Michigan and
Peking University funded by the American National Science Foundation – it has been common

14 Lei and Lu 2017; Stockmann, Esarey and Zhang 2018.
15 Tourangeau and Yan 2007.
16 For results, see Stockmann and Luo forthcoming.
17 Alpert 1971; Fisher 1993.
18 Fieldhouse et al. 2019.
19 Birney 2014.
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practice for survey questionnaires to be coded in China, as these were regarded by the authorities
as “state secrets,” while coded data was able to cross borders freely.20 China’s Data Security Law,
which came into force in September 2021, put a stop to this pragmatic solution by stipulating that the
export of “important data” collected in Chinamust follow security management protocols set by state
authorities. Furthermore, a “Draft data export security assessment,” issued by China’s Cyberspace
Administration agency inOctober 2021, required risk self-assessments and state approval for any data
being transferred across borders.21 These tighter restrictions, combined with the shifts in the domes-
tic climate that led to foreigners being depicted as potential spies, have left domestic collaborators
hesitant to collaborate with researchers located outside of mainland China.22

The decline in opportunities to collaborate with Chinese institutions has led to less primary data
being collected. Subsequently, researchers have become increasingly dependent on official statistics
when investigating the Chinese internet. CNNIC already constitutes a major data source for journal-
ists as well as academics. A search of the Social Science Citation Index between 1945 and 2019 showed
that 385 articles on the Chinese internet cited CNNIC reports. A search on Lexis Nexis, which covers
over 35,000 media sources worldwide, indicates that between 2000 and 2021, 7,939 English-language
news articles on China cited CNNIC reports.23 These articles rarely discuss the problems associated
with official statistics, such as manipulation of data, especially on politically sensitive items and dur-
ing politically sensitive times.24 Below, we systematically compare sampling of CNNIC with CIS data
to shed light on potential bias resulting from relying on official data.

CNNIC Data
CNNIC is an administrative agency responsible for the operation, administration and services of
the internet. It has carried out regular surveys on internet development in China since 1997, releas-
ing biannual statistical reports. In 2014, the organization was placed under China’s Cyberspace
Administration agency. For comparison, we use the CNNIC report published in February 2019, as it
is based on data collected roughly during the same period as that for the CIS 2018. CNNIC does not
mention when its survey was conducted; however, the report specifies that the deadline for the statis-
tical survey data is 31 December 2018. Based on this time frame, the survey was probably conducted
close to the end of 2018. CNNIC data were collected using computer-assisted telephone interviews.25
The target population of interest comprisedChinese permanent residents aged six or above (including
minors and those over 66 years of age). Random sampling was carried out based on fixed landline
(including home telephones and dormitory telephones) and mobile phone numbers, acknowledg-
ing the potential overlap of sampling the same person twice. CNNIC adopted stratified two-stage
sampling. To ensure that the sample was sufficiently representative of the population, the Chinese
mainland was divided into 31 strata, with each province, municipality and autonomous region as

20 Marshall 1993; Manion 2010.
21 “Shuju chujing anquan pinggu banfa zhengqiu yijian gao” (Draftdata export security assessments for public consultations).

Cyberspace Administration of China, 2021, http://www.cac.gov.cn/2021-10/29/c_1637102874600858.htm. Accessed 21
January 2022; “Zhonghua renmin gongheguo shuju anquan fa” (Data Security Law of the People’s Republic of China).
National People’s Congress, 2021, http://www.npc.gov.cn/npc/c30834/202106/7c9af12f51334a73b56d7938f99a788a.
shtml. Accessed 21 January 2022.

22 “Shou ge quanmin guojia anquan jiaoyu ri pufa xuanchuan huodong xingshi duoyang” (The first national security educa-
tion day featured diverse forms of legal education and publicity activities).Guangming ribao, 15 April 2016, https://epaper.
gmw.cn/gmrb/html/2016-04/15/nw.D110000gmrb_20160415_3-01.htm. Accessed 11 February 2025; “Guo’an jiguan pilu
neimu! Shi guan neidixuesheng! Jintian, zhege shipin yiding yao kan!” (National security authorities disclose inside infor-
mation! It’s about mainland students! Today, you must watch this video!). Pengpai, 15 April 2021, https://www.thepaper.
cn/newsDetail_forward_12214266. Accessed 25 February 2022.

23 For access to Lexis Nexis news articles, please see https://www.lexisnexis.com/en-us/professional/academic/nexis-uni.
page.

24 Wallace 2016; 2022.
25 CNNIC 2019.
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an independent stratum. In other words, all 31 provinces, municipalities and autonomous regions
were sampled. However, CNNIC does not provide crucial information on response rate, sample size,
size of overlaps, the sample size of each stratum and how those factors are taken into account, for
example, via weights, when presenting descriptive statistics. It thus remains unknown how CNNIC
arrives at its final estimates. Moreover, CNNIC’s sampling strategy excludes people who have neither
a landline nor mobile phone but who can still access the internet (for example, via internet cafes).
According to our estimates based on CIS data, this group make up about 4 per cent of Chinese inter-
net users. In sum, although CNNIC data are collected from all provinces and even the adolescent
internet population, it is important to acknowledge that CNNIC statistics are based on a random
sample of internet users in China. The sampling design means that the adult internet population is
underestimated.

CIS Survey Data
The China Internet Survey (CIS 2018) was carried out from July to September 2018 via face-to-face
interviews conducted by interviewers affiliated with a Chinese research institute. The population of
interest comprisedChinese permanent residents from18 to 65 years of age.26 Thesurveywas based on
a multi-stage probability spatial sample designed to be representative of the entire Chinese mainland
population. Stratification took into account a combination of geography and the degree of internet
penetration at the provincial level. First, 75 township-level units were drawn by probability propor-
tional to size (PPS). Each sampled township was then gridded into half arc-minute cells and matched
to the population-density model of WorldPop to account for variability in population density within
each township.27 Two secondary sampling units (SSUs) were drawn in each primary sampling unit
(PSU), one from the upper quintile of cell density, the other from the remainder. This design led
to a share of urban respondents of about 50 per cent, which is comparable to the 2010 population
census data. In the absence of further disaggregated density data, tertiary sampling units (namely,
hectares, TSU hereafter) were drawn by simple random sampling (SRS) within each SSU and ran-
domly sorted. Field supervisors were instructed to locate the five nearest households from the centre
of the first listed hectare, proceed with interviews and continue down the randomly sorted list of
hectares until the target of 20 respondents per SSU (roughly, a village) was reached. Thus, the sam-
ple properly captured all residents regardless of registration or migration status and employed the
latest remote-sensing data to determine unit measures of size below the PSU.28 A total of 4,686 eligi-
ble households were drawn, yielding a final sample size of 3,144 respondents. The response rate was
67.1 per cent. Survey questionnaires took an average of 44 minutes to complete, with all responses
recorded via paper-and-pencil on a printed questionnaire. At the analysis stage, we computed a set of
post-stratification weights to calibrate the data to be representative of the working-age Chinese pop-
ulation, based on age, gender and education information, which was derived from the 1% National
Population Sample Survey conducted by the National Bureau of Statistics in 2015. Table 2 presents
the summary statistics of key variables calculated both with and without survey weights.

Beijing was made a “self-representing PSU stratum,” which resulted in a separate survey being
conducted in Beijing between December 2017 and April 2018 for the most important questions con-
tained in the CIS. The Beijing survey was based on a multi-stage probability spatial sample designed
to be representative of Beijing adult residents. The target population was Chinese citizens aged 18
and above who had resided in the urban core and new surrounding districts of Beijing for at least six
months. A total of 5,018 eligible samples were drawn. The response rate was 50 per cent, resulting in
a final sample size of 2,522. Survey weights were calculated based on demographic information – age
and gender – from the 1% Beijing Population Sample Survey conducted in 2015.

26 Chinese nationals who have lived in the community for at least half a year.
27 WorldPop 2022.
28 Landry and Shen 2005.
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Table 2. Summary Statistics

Without survey weights With survey weights

Variables N Min Max Mean SD Mean Linearized Std. Err.

Wealth (possession index) 3,109 0 1 0.32 0.25 0.36 0.01

Urban 3,144 0 1 0.73 0.44 0.74 0.03

Internet user 3,144 0 1 0.52 0.50 0.71 0.01

Rural migrant worker 3,132 0 1 0.24 0.43 0.31 0.02

Education 3,139 1 5 2.81 1.28 3.21 0.00

Male 3,144 0 1 0.49 0.50 0.50 0.00

Age 3,144 18 65 46.31 13.86 40.56 0.00

Notes: Wealth (possession index) was an index created based on household ownership of consumer durables and properties using Multiple
Correspondence Analysis. The index included the following 8 items: car made in China, plasma or LCD TV, microwave, iPad or tablet, laptop,
smartphone, air conditioner and ownership of at least two properties. Rural migrant worker was a dummy variable that took a value of 1 if the
respondent was amigrant worker and 0 otherwise. Migrant worker status was identified by two questions: status of household registration and
current occupation. Respondents were considered migrant workers if they had a rural (agricultural) household registration but worked in the
non-agricultural sector (excluding government, police bureau and the military). Education was measured on a 5-point ordinal scale indicating
whether participants had completed lower than primary school education, primary school education, junior high school education, senior or
secondary vocational high school education, or college education and above. Themeasurements of Urban and Internet user are introduced in
detail in later sections of this article.

Comparison of the CIS to Existing Surveys on Internet Users
Prior research on internet users has relied on nationally representative surveys that contained
questions about internet use.29 TheCIS, to our knowledge, is the first nationally representative survey
primarily aimed at studying internet use in China. In terms of spatial sampling, China’s four munici-
palities (Beijing, Tianjin, Shanghai and Chongqing) formed one self-representing stratum, while the
remaining 28 provinces were distributed into 15 strata based on their geographic location (east, west,
south, north and central) and the number of IP (version 4) addresses per capita divided into three
layers.30 Within each stratum, the number of PSUs (township-level units) was proportional to the
percentage of the stratum population in the total population according to the 2010 census data. We
deliberately chose a sample that did not include Beijing in the municipality stratum and sampled
Beijing separately (see above), thus overall including two municipalities – Beijing and Chongqing. In
doing so, the CIS was designed to provide representative estimates across locations that differed with
respect to the spread of the internet, as indicated by using number of IP addresses to design the strata.
To arrive at the most accurate estimates, the CIS also used fine-grained population data, including
WorldPop data that incorporated the sixth China census, GIS data and satellite images to enumerate
population structures and estimate population distributions in every half square minute as well as in
every 100 m*100 m grid in China.31 These were used for drawing SSUs and TSUs.

Unlike the CIS, which was collected in-person with a face-to-face questionnaire, research on the
Chinese internet tends to use online surveys, most of which are collected through online panels
of internet users accessed by international survey companies.32 One of the challenges facing these
surveys is the self-selection of respondents into these panels. The existing studies often use CNNIC
reports for quota sampling based on socio-demographics, such as gender or age, to counter this bias.
As a result, the generalizability of findings drawn from online surveys, when compared to CIS survey
data, is more limited.

The above explanations of survey design matter for the conclusions drawn about internet use in
China. Below, we use three key aspects of internet development to illustrate this point. Given the

29 Truex 2017; Roberts 2018.
30 National Bureau of Statistics 2015.
31 WorldPop 2022.
32 See, e.g., Su, Liu and Zhou 2020; Zhang and Guo 2021; Zhou, Su and Liu 2021; Guo, Lei, and Chen 2021.
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importance of CNNIC official statistics in academic research on Chinese internet use, our focus is on
comparing the differences in conclusions drawn from CNNIC data with those drawn from CIS data.

Example 1: Understanding Internet Use
The widespread use of smartphones in China has led some experts to suspect that 100 per cent of the
Chinese population is already connected to the internet. People may be unaware that they are access-
ing the internet, which may lead to the potential underreporting of internet use. In the CIS, we asked
respondents about their activities on a computer or mobile phone. We coded the following items as
internet use: sending/reading emails; reading news; looking for information; online shopping; lis-
tening to music online; online gaming; watching TV series/movies online; doing business online;
reading E-books; using WeChat, QQ or Weibo; using Taobao, Alipay or online banking; and online
stock trading. In addition, we also asked whether the respondent “accessed the internet through their
own device or the device of someone else.” When comparing responses to these questions, only 25
out of 3,144 respondents did not self-report as internet users but were then defined by us as inter-
net users based on how they used computers or smartphones. This strengthens our confidence that
self-reports – the most common measure for internet use – is a valid measure for internet usage in
China. Below, we rely on a combined measure, which includes the people who were unaware of their
internet use.

In comparison, CNNIC defines internet users as “Chinese residents at the age of six or above who
have used the internet in the past six months.”33 The sampling population therefore includes adoles-
cents and is larger than that of the CIS. Additionally, CNNIC’s sampling design excludes individuals
who access the internet neither via mobile nor wired connection at home, which accounts for 4 per
cent of internet users according to CIS estimates (62 out of 1,627).These elements in sampling design
significantly affect the final estimates.

Figure 1 shows the percentage of internet users between 2000 and 2023. The black bars represent
CNNIC data and the grey bars represent the CIS 2018 data. According to the CIS estimates, 71 per
cent of the Chinese population used the internet in 2018. These estimates are significantly higher
than CNNIC estimates, which report only 56 per cent for 2018. Since CCNIC incorporates a larger
population of interest, we attribute these differences to the exclusion of certain internet users.TheCIS
data reveal that the Chinese internet populationmay be significantly larger than the current estimates
based on official statistics.

Example 2: Understanding the Digital Divide
Research on the digital divide studies how digital technology reinforces socio-economic divisions
within society.34 One important aspect of the digital divide refers to internet access and use.35

Research on China’s digital divide in internet use has detected a strong regional divide in terms of
internet use between the more developed east coast and the less developed western regions, which
reflects trends in economic development.36 So far, this has led to the assumption that internet penetra-
tion rates and economic development (in terms of GDP) are directly related. Wei Song, for example,
classifies provinces based on their respective internet development rates and draws the conclusion
that the country can be hierarchically divided into three tiers: east, middle and west.37 Notably, in
several reports, CNNIC statistics paint a similar picture: “Owing to the gap in local economic devel-
opment and internet infrastructure construction, the internet penetration rate varies fromprovince to

33 CNNIC 2019, 92.
34 Dutton, Rogers and Jun 1987; Norris 2001.
35 Livingstone and Helsper 2007; van Deursen and van Dijk 2014.
36 See, e.g., Oi 1999; Huang 2008; Naughton 2018.
37 Song, Wei 2008.
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Figure 1. Percentage of Internet Users in China, 2000–2021
Source: CNNIC and CIS 2018.
Notes: Internet users expressed as percentages are taken from CNNIC reports. When percentages were not available (2000, 2001), we cal-
culated the percentages of internet users using the real number of internet users provided by CNNIC reports and national population size
from the National Bureau of Statistics. We used percentage of internet users by the end of each year. Mid-year (June) statistics were used
when end of year data were not available (2019, 2021).

province and the digital divide still exists.”38 “Due to a high correlation between internet development
level and economic growth rate in different regions, the highest internet penetration rates are mainly
seen in eastern provinces, while the lowest rate is mainly in south-western provinces.”39 These
interpretations have become accepted wisdom in the study of the Chinese internet.

TheCIS data also reveal a strong regional variation in internet use; however, there is no evidence in
the CIS data of a relationship between economic development and internet penetration rates. Figure 2
displays internet use by province in 2018, with the darker grey representing higher percentages of
internet use. Provinces in white were not sampled. In 22 out of 23 provinces, at least 60 per cent
of the regional population uses the internet. Gansu, a landlocked province in central China, is an
exception, with only 44 per cent. Anhui, landlocked and located in eastern China, has the highest
percentage of internet users at 84 per cent. These patterns, however, reveal no correlation between
the share of internet users and provincial economic development, nor that the eastern coastline has
a larger share of internet users than other parts of China.

These patterns are further illustrated in Figure 3, where each province is plotted against its per-
centage of internet users based on CIS 2018 data on the y-axis and their 2017 gross regional product
(GRP) in the x-axis. On the left-hand side of Figure 3, we see that many provinces with lower GRP –
for example, Ningxia and Qinghai – have similar levels of internet penetration to Guangdong and
Jiangsu. Western China has already caught up in internet penetration, despite its lower economic
development.

One possible explanation for this observation is that internet penetration rates are not only shaped
by “push” factors, such as infrastructure, but also by “pull” factors that affect ICT adoption rates
at an individual level. One recent study on spatial variation in digital development across China
finds that not only does gross income have a significant impact but also the working age population

38 CNNIC 2016, 48.
39 CNNIC 2017, 42. CNNIC reports contain internet penetration rates per province between 2013 and 2017. Unfortunately,

no such data are available to compare with the period during which the CIS was conducted.
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Figure 2. Percentage of Internet Users by Province, 2018
Source: CIS 2018.

ratio and secondary education enrolment ratio.40 This suggests that, apart from infrastructure and
financial resources, digital development also rests on the local population’s attraction to and skills with
digital technologies. Considering that CNNIC also samples school-aged individuals aged between
6 and 18, the digital divide portrayed by CNNIC statistics may reflect regional disparities in edu-
cation resources, which affect the local population’s skills with digital technologies, rather than
infrastructure and economic growth.

In addition to variation across provinces, research on China’s digital divide has also examined the
urban–rural divide. CNNIC reports between 2013 and 2023 contain sections on the “Scale of inter-
net users in rural areas.” Since CNNIC constitutes official data, we assume that measurement in these
sections relies on the official administrative classification of the location in which respondents were
interviewed. However, Chinese official administrative classifications of rural and urban are not nec-
essarily equivalent to urbanization in terms of population density. While many urban towns gained
their urban status because of increasing population density, there aremany townswith lowpopulation
density that received their urban status because of a strategic choicemade by local governments aimed
at fostering new infrastructure projects and real estate development.41 As a result, towns can vary sig-
nificantly in population density. Our classification of urban and rural areas takes into account both
the Chinese official administrative classifications and population density using data from WorldPop.
We follow official classifications in classifying “rural town” (xiang 乡) as rural and “district” (qu区)

40 Song, Zhouying, Wang and Bermann 2020.
41 Chen et al. 2014; Chen, Davis and Landry 2017.
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Figure 3. Percentage of Internet Users in 2018 and Growth Rate of 2017 Gross Regional Product, by Province
Source: National Bureau of Statistics 2018; CIS 2018.

or “street” (jiedao街道) as urban. We introduced population density to differentiate urban “towns”
(zhen镇) from rural towns – i.e. those that likely gained urban status because of the strategic choice
of local governments. Towns from the upper quintile of cell density were coded as urban, while towns
from the remainder were coded as rural.

These differing measurements lead to significantly differing understandings of the urban–rural
digital divide. CNNIC concludes that “the internet penetration in rural areas rose to 34.0 per cent,
but was still 35.4 per centage points lower than that in urban areas.”42 Thus, according to CNNIC,
there remains a large gap between rural and urban areas, and this gap remains little changed over
time, despite rising internet usage.43

By contrast, theCIS data reveal that rural China had almost caught upwith cities by 2018, at least in
terms of internet penetration. According to the CIS, in 2018, 66 per cent of people living in rural areas
had access to the internet while 73 per cent of people living in urban areas were online. Although the
gap in internet penetration is still significant, it is much narrower than the CNNIC statistics indicate.
While the classification of zhen with lower population density as rural partly explains the narrower
rural–urban digital divide, policy measures aimed at promoting digital development aided consider-
ably in closing the rural and urban gap.44 By the time the CIS was conducted, a large e-commerce firm
no longer had to invest in increasing internet access to bring e-commerce to the countryside; govern-
ment programmes had already achieved this. Instead, the firm focused on expanding e-commerce
based on training and supporting digital skills.45

Overall, our comparison of official CNNIC data and the CIS data reveals different interpretations
of the narrowing of the digital divide in China. While the 2018 CNNIC data confirm the common
assumption that the majority of internet users tend to be located in more urban and economically
developed regions, the CIS data indicate that these urban–rural disparities are no longer as big as

42 CNNIC 2018, 14.
43 CNNIC 2013; 2023.
44 In 2018, 63% of people living in xiang (rural areas according to the Chinese official classifications) were online, a

significantly higher number than the reported 34% in CNNIC statistics.
45 Couture et al. 2021.
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Figure 4. Percentage of Internet Users Using Social Media Platforms, 2018
Source: CIS 2018.

they were in the past. Instead, internet usage had already spread to the western inland and rural areas
by 2018. This observation seems to be in line with studies that predicted that the digital divide in
terms of internet access would likely decrease over time.46

Example 3: Understanding Social Media Use
Platform-specific information on social media use is important for scholarship on media consump-
tion,47 collective action,48 public opinion,49 crisis communication,50 mental and physical health,51
and identity,52 among other topics. Many of these studies are based on the assumption that Weibo
and WeChat are “the two main social networking sites in the country,” according to business data
from the platforms53 or web traffic by Alexa or another similar web matrix.54 Depending on which
measurement was applied, scholars have come to different conclusions about the use of specific social
media platforms.

CNNIC reports currently do not track social media use based on users by platform. Instead, they
categorize social media based on functions, such as instantmessaging, search engines or online news.
For example, WeChat use is split between instant messaging and social networking. In a second step,
instant messaging is reported not by platform but as a general category of internet use.While it is cer-
tainly important to understand why social media are used, too much uncertainty exists regarding the
size of platform-specific user data in China to allow for systematic comparison across self-reported
use of social media platforms. Thus, CIS respondents were given a list of ten platforms and asked
whether they had accessed any of these platforms in the past three months. Results are displayed
in Figure 4.

46 See, e.g., van Dijk and Hacker 2003.
47 Zhang and Guo 2021.
48 Zhao, Guan and Liang 2022.
49 Guo, Jing, and Hu 2023.
50 Zhao, Guan and Liang 2022.
51 Niu, Willoughby and Zhou 2021.
52 Jiang and Yang 2022.
53 Guo, Lei, and Chen 2021, 983.
54 Cosenza 2019. After 2021, these data indicate that WeChat is the most popular platform in China.
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According toCIS estimates, 99 per cent of internet users usedWeChat in 2018, whileQQ ranked as
the secondmost widely used platform, with 64 per cent of internet users. In contrast, only 21 per cent
of internet users were on the Twitter-like platform, Weibo. These figures reveal that Tencent domi-
nates the social networks on theChinese internet. In comparison, CNNIC reported lower percentages
for social networking on WeChat Moments (83 per cent) and Qzone (59 per cent), but a signifi-
cantly higher usage of Weibo (42 per cent).55 However, these percentages do not provide conclusive
information about the use of specific platforms by internet users.

Conclusion
This comparison of official CNNIC data and nationally representative CIS survey data illustrates how
methodological differences in sampling design and measurement lead to substantially different con-
clusions about internet use in mainland China. These findings do, of course, have limitations. The
most obvious is that the CIS was conducted at one moment in time, while CNNIC continues to sur-
vey internet users at regular intervals. Ideally, nationally representative surveys on internet use should
be conductedmore frequently to allow for longitudinal comparisons. However, given the recent chal-
lenges in conducting surveys in China, no such surveys have been conducted to our knowledge
since 2018. In light of the reduced opportunities for researchers to collect nationally representative
face-to-face surveys based on collaborations inside and outside China, we recommend that
researchers remain aware of how sampling can lead to bias in conclusions drawn from reports. Most
importantly, we found that official statistics significantly underestimate overall internet use rates. Our
current estimate of bias is roughly 15 per cent. At the same time, CNNIC seems to significantly over-
estimate the regional and urban–rural digital divides. By December 2018, CNNIC estimated a 37
per cent divide between urban and rural internet penetration rates; our estimates suggest a 7 per
cent divide. This difference is, to a large extent, the result of different classifications of rural and
urban areas – one based on official definitions, the other based on scholarly work in the social sci-
ences. The CIS data thus reveal that the Chinese internet has become more inclusive – at least in
terms of access and especially for people living in rural and less developed regions. Similarly, dif-
ferent conceptualizations and measurements can also affect conclusions about platform usage. For
instance, CNNIC underestimated WeChat and QQ use and overestimated Weibo use. We therefore
caution against the use of CNNIC reports for research into the digital divide and platform usage
rates.

Our findings have several implications regarding sourcing information about the Chinese inter-
net. First, official statistics will most likely continue to be themost important data source, particularly
for information about Tibet and Xinjiang where non-official data cannot be collected due to sensi-
tivity issues. CNNIC already has become more transparent in its reporting, especially in its Chinese
version. This positive development could be further supported with the provision of information on
response rates, sample size, the size of overlap inmobile and landline samples, and othermore detailed
information about random sampling, weights and analysis. An online tool to calculate descriptive
statistics along the lines of the one provided by the World Values Survey would likely improve our
understanding of the data provided by CNNIC.

Our findings also have implications for alternative methods of data collection. Online surveys
are becoming increasingly common in social science research on China (see Appendix Figure A1),
partly owing to the challenges of conducting face-to-face surveys, as highlighted above. However, we
remain cautious about using online surveys to draw conclusions about internet users. According to
the CIS 2018, only 3 per cent of internet users reported participating in online surveys or other forms

55 CNNIC 2019. CIS also askedWeChat users whether they usedMoments or Chatsmore often. To disseminate information,
45% reported using Chats, 19% used Moments more often, and 36% used both “about the same.” For social network-
ing, 71% preferred Chats, 3% preferred Moments and 25% used both equally. Overall, Chats is more frequently used for
communication compared to Moments.
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of paid data collection and analysis, such as the Chinese versions of Mechanical Turk. These users
tend to be younger, more educated, wealthier, and more likely to be migrant workers and located
in eastern China. While the overall internet population has become more similar to the average
Chinese, participants in online surveys have not. Although official statistics may not be entirely accu-
rate, it is unfortunate that online surveys, too, likely offer a biased understanding of internet users in
China.

Overall, official data on internet users should be interpreted in light of its sampling and measure-
ment. In our view, online surveys cannot substitute for face-to-face surveys that are carefully designed
to draw nationally representative conclusions on internet use. In the past, nationally representative
surveys have been conducted as a joint effort between researchers located inside and outside of main-
land China. As we have shown above, restricting the possibilities for data collection not only reduces
information but also leads to biased understandings of the development of internet use. Thus, limit-
ing data access for researchers is unlikely to truly improve our understanding of the Chinese internet:
we need to seek truth from facts.
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Appendix

Figure A1. Frequencies of Articles Using Online Surveys in China, 2000–2021
Source: Social Science Citation Index.
Note: 12 December 2024 version.
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