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Abstract

We provide the first systematic, large-scale exploration of
user counts by age, gender, and location on Weibo, the
world’s largest microblogging platform, using data from its
advertising platform. Digital platforms potentially give ac-
cess to information, economic opportunities, and social par-
ticipation to underserved groups, and can be used for infor-
mation dissemination during emergency situations and hu-
manitarian response. The trace data that they produce is po-
tentially more timely, of higher spatial or temporal resolu-
tion, and available for difficult-to-reach populations, than data
from traditional sources. Whether this potential is fully real-
ized however depends on who actually participates in these
online spaces. We contribute to a growing body of research
investigating the demographic characteristics of social me-
dia platforms, and on the population generalizability of digi-
tal trace data in non-Western, non-English-language contexts.
We show that Weibo users are disproportionately young, fe-
male, and urban. Use of Weibo is higher in areas that are more
economically prosperous and with a more educated popula-
tion.

Introduction
We provide the first systematic exploration of user demo-
graphics on Weibo, the world’s largest micro-blogging plat-
form (but see Gao et al. (2012); Zhang and Pentina (2012);
Rizwan et al. (2018); Yuan, Wei, and Lu (2018) for earlier
studies of subpopulations). Weibo claims 252 million aver-
age daily active users and half a billion monthly active users
(Weibo Corporation 2023). Describing the Weibo user popu-
lation contributes to our understanding of digital inequalities
and of non-English-language, non-Western platforms. Fur-
thermore, understanding demographic inequalities on Weibo
is crucial for evaluating the generalizability of digital (trace)
data generated from the use of the platform.

Digital inequalities matter because they may create, re-
inforce, or counteract offline inequalities (Hargittai 2021a;
Robinson et al. 2015). Digital inequalities can stem from dif-
ferences in the material and economic conditions of access
– sometimes called the “first-level” digital divide – or differ-
ences in usage and skill – the “second-level” digital divide
(Hargittai 2021b; Karaoglu, Hargittai, and Nguyen 2021).
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The interaction of various social and demographic character-
istics, chief among them age, gender, education, and income,
with these two levels is a matter of ongoing research (Hargit-
tai 2021a). For example, online platforms have the potential
to provide more democratic modes of access to information,
jobs, and networks to marginalized populations. However,
this process is neither automatic nor uniform, and may fur-
ther vary across different types of platforms. Kashyap and
Verkroost (2021) show, for instance, that women are under-
represented on LinkedIn at levels consistent with more tradi-
tional labour market indicators, but that underrepresentation
is lower for high-status women in very gender-inegalitarian
countries. The benefits of digital platforms do not accrue au-
tomatically and not to everyone equally.

While representativeness along conventional demo-
graphic and socio-economic dimensions is increasingly well
documented on different social media platforms, such as
Facebook or LinkedIn, cross-country variation is less well
studied. More recent work increasingly includes countries
outside of North America and Western Europe in their sam-
ples and case studies (Gil-Clavel and Zagheni 2019; Mejova
et al. 2018; Kashyap and Verkroost 2021; Kashyap et al.
2020; Mejova et al. 2018). However, even with these studies,
the focus is often on a handful of major, usually English-
speaking platforms. Studying Weibo’s user population has
the twofold advantage of extending the diversity of plat-
forms studied and providing a way to study Chinese internet
users who may be restricted in their access to other platforms
such as Facebook.

Understanding the representativeness of digital popula-
tions across demographic characteristics is of particular im-
portance when digital platforms become instrumental to in-
formation dissemination during emergency situations or hu-
manitarian response, or when they are used to study hard-
to-reach groups or to minimize the lag between data collec-
tion, analysis, and policy guidance (Kashyap and Zagheni
2023). For example, Chinese internet users have turned to
Weibo for information dissemination during natural disas-
ters (Qu et al. 2011; Liu, Zhang, and Zhang 2020) and to
request help during the early phase of the Covid-19 pan-
demic (Yang et al. 2022). Grow et al. (2020) describe ad-
vantages and challenges of using Facebook to implement
surveys during the Covid-19 pandemic, when timely data
was essential but face-to-face surveys impossible or hard to



conduct and likely too slow. Others have used Facebook to
recruit very specific or highly mobile populations (Schnei-
der and Harknett 2022; Pötzschke and Braun 2017). In con-
trast to data collected through participants recruited via plat-
forms, digital trace data that are passively generated by the
use of platforms have also been increasingly used for study-
ing social and demographic processes (Cesare et al. 2018;
Kashyap and Zagheni 2023). In such cases, digital trace data
can be more timely, granular, and affordable than census, ad-
ministrative data, or surveys. They have been used, to men-
tion but a few examples, to “nowcast” migrant stocks in the
United States (Alexander, Polimis, and Zagheni 2022), track
gender inequality on global, national, and subnational scales
(Kashyap et al. 2020; Fatehkia, Kashyap, and Weber 2018;
Mejova et al. 2018), and improve estimation of development
indicators (Weber, Kashyap, and Zagheni 2018), often in
contexts where data collection is difficult or impossible and
where other data collection methods incur considerable de-
lays. To better assess the generalizability and biases of these
data sources for population measurement, however, requires
analysis of who uses platforms and who does not. The pos-
sibility of bias and limited representativeness is especially
acute when the user population of a particular platform is
not itself the population of interest (Blank and Lutz 2017;
Hargittai 2015; Gil-Clavel and Zagheni 2019). Understand-
ing who participates in which digital spaces and how they
participate is important for our understanding both of these
spaces in themselves and how they can be used to the benefit
of all.

Data
We combine aggregate counts of daily active users by age
and sex obtained from the Weibo advertising platform with
population counts by age and sex from the 2020 census
and additional socio-economic data (see Table 1). Our unit
of analysis are administrative units at the prefecture levels
(npref = 335).

Min. Median Max.

Weibo Sex Ratio (WSR) 33.3 53.8 100.0
General Sex Ratio (GSR) 92.3 103.1 131.0
Total pop. (million) 0.1 3.2 32.1
Urban residents 17% 58% 100%
GDP pc (1000s CN¥) 3.4 53.3 180.9
Disp. income pc (1000s CN¥) 13.7 27.1 72.2
Education (avg. years), women 4.3 8.8 12.2
Education (avg. years), men 5.2 9.4 12.2

Table 1: Descriptive statistics for 335 prefecture-level ad-
ministrative units

Weibo audience estimates Weibo provides a platform to
advertisers on which they can define populations by certain
demographic and other criteria in order to receive an esti-
mate of the audience size and the expected cost of an ad
campaign. We build a demographic profile of Weibo’s user
population by systematically varying the characteristics of

interest (age, gender, and location) and retrieving the esti-
mated number of users (audience counts).

We retrieve the total number of users separately for men
and women in 5-year intervals from 15 years to 80 years
across all provinces and prefectures. Weibo does not report
user counts for ages 80 and above because of platform lim-
itations and we exclude users below 15 years because per-
sons under 13 years are not formally allowed to sign up and
to align the Weibo data better with external demographic
data on age and sex population composition. Weibo reports
user counts in increments of 1 000, bottom-codes estimates
smaller than 2 000, and top-codes estimates over 41 × 106.
Bottom-coding results in a considerable number of missing
or uninformative user counts for certain age × gender com-
binations: 52% of such combinations are missing at the pre-
fecture level and 17% at the province level.

We cannot independently verify Weibo’s audience esti-
mates. Users are required to report a date of birth during
sign-up. To the best of our knowledge, Weibo does not verify
this information at any moment. Similarly, gender can be but
does not have to be reported by the user. Moreover, Weibo
reports on its advertising platform that it algorithmically as-
signs age and gender to certain users. It is unclear whether
this happens only to accounts with no self-reported infor-
mation or whether self-reported information is potentially
replaced. Documentation on the advertising platform and
patents registered by Weibo employees indicate that assign-
ment of demographic characteristics is based on followed
accounts and interests.

For this paper, we use data collected on December 14 and
19, 2022. A single run of data collection takes several hours
at the most granular level (gender × 5-year age intervals ×
location by prefecture). Our data represent thus a snapshot of
the Weibo user population. This has the advantage that dif-
ferences between groups, i.e. by gender, age, or location, are
unlikely to be confounded by time. On the other hand, this
limits the generalizability of our results beyond this period.
We also collected user counts for a limited number of user
population definitions (both broad age × gender aggregates
and specific locations) over several weeks, in order to gauge
the stability of the numbers, and we found little variation.

Population data Population counts by age, sex, and loca-
tion are from the Seventh National Population Census car-
ried out in 2020. Data on education, income, and employ-
ment are from provincial statistical yearbooks.

Our main demographic characteristics of interest are age
and sex. To compute the sex composition of Weibo, we com-
pute the sex ratio of Weibo users, WSR:

WSR =
male users

female users
× 100 (1)

A WSR > 100 indicates male users outnumbering fe-
male users and vice versa. We also calculate the sex ratio of
the general population, GSR, in an analogous way. We fur-
ther compute sex ratios for different age groups. This defi-
nition of the sex ratio has long been used in demography to
study sex imbalances in populations (see Brian and Jaisson
(2007) for an overview of different variants).



Results
Young women are a plurality of Weibo users. The sex
ratio of the Weibo user population is considerably lower
than that of the general Chinese population. 64% of Weibo
users are women; this corresponds to a WSR across all age
groups and prefectures of 69, compared to a GSR of 104.9
(figure 1a).
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Figure 1: Weibo users are younger and more female than
their prefecture population but WSR is positively correlated
with GSR (Spearman’s ρ = 0.481)

The low overall WSR is due to the combination of the
young age of Weibo’s user base (40% of its users are be-
tween 14 and 25 years old) with an especially low WSR
among the youngest users (15 − 19 years: 31.7; 20 − 24
years: 44.7). Overall, the WSR is positively correlated with
the GSR (Spearman’s ρ = 0.481; Figure 1b) but its mean
is much lower. The difference between the WSR and GSR
is greatest in the youngest age groups and progressively de-
creases (Figure 2b).
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Figure 2: The gender gap is greater in younger age groups

Use of Weibo and the gender gap are highest among
younger users. Weibo users are overwhelmingly young
(40% are between 14 and 25 years old) and, among the
young, women are overrepresented compared not only to
their age group among their prefecture’s general population
but also compared to other age groups on Weibo (Figure 2a).
For example, 15 to 19-year old women are 4 to 6 times as
likely to use Weibo as their male peers, and and 20 to 24-
year old women around 3 times. In addition, it is in these

age groups that men are most overrepresented in the general
population. Consequently, the gap between WSR and GSR
is greater (Figure 2b). Whether this age pattern is an age,
cohort, or period effect, cannot be conclusively answered
with cross-sectional data. Yet, we contend that the associ-
ation with education discussed below points to this being
partly a cohort effect.

Weibo use is broadly associated with economic and so-
cial development. Mapping the levels of Weibo use across
prefectures results in a clear geographical pattern: the pro-
portion of Weibo users is highest in the great coastal agglom-
erations around Beijing, Shanghai, and Guangzhou (Fig-
ure 3). This conforms to the general pattern of economic
and social development in China: more economically pros-
perous areas with more educated populations have a higher
share of Weibo users.
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Figure 4: Proportion of Weibo users in prefecture by GDP
per capita, disposable income per capita, proportion of urban
residents, and average years of schooling

Figure 4 presents the share of Weibo users, separately for
men and women, among the prefecture residents by GDP
per capita, average disposable income, proportion of urban
residents, and average years of schooling. The proportion



of Weibo users is positively correlated with these four indi-
cators. The proportion follows similar patterns for men and
women, but women show higher Weibo use across all in-
dicators and all levels. However, the association between
Weibo use and education shows a non-linear pattern: it
seems stronger in prefectures with average years of school-
ing above 9, the duration of compulsory schooling.

Discussion
Our results present the first systematic description of the de-
mographic characteristics of the user population of Weibo,
the largest micro-blogging platform in the world. They also
add to our knowledge of non-English-speaking and non-
Western digital populations. We find that the proportion of
women among Weibo users is substantially greater than their
share of the general population. This confirms previous re-
search on limited subsets of Weibo users (Liu and Li 2015;
Zhang and Pentina 2012; Gao et al. 2012) but contrasts with
the overrepresentation of men on Facebook in other Asian
countries (Gil-Clavel and Zagheni 2019; Kashyap et al.
2020; Mejova et al. 2018).

Weibo users are younger and more often female than the
population of their place of residence. Weibo use in general
is positively correlated with indicators of economic and so-
cial development. We cannot conclusively say whether this
reflects a link between Weibo use and personal economic
wealth or whether socio-economic indicators measure in-
frastructure quality which in turn makes access easier for
all residents of that area. Since 95% of Weibo users access
Weibo via their smartphone and 99.6% of Chinese residents
with access to the internet use the internet via their phones,
it seems plausible that Weibo use is not so much conditioned
by individual economic and material obstacles to access
(“first-level” inequality (Hargittai 2021b; Karaoglu, Hargit-
tai, and Nguyen 2021)) than by infrastructure and by “sec-
ond level” factors, such as education.

“Second level” factors may play a role in Weibo use inso-
far as Weibo remains a predominantly text-based platform.
Education may thus be the barrier to useand help explain
why Weibo use is strongly correlated with educational com-
position. This would be consistent with the observed age
gradient and the rapid educational expansion that has oc-
curred after market reforms in China (Yeung 2013). An-
other potentially relevant “second level” factor is type of use.
Research suggests a diversification of platform-specific use
with digital expansion (DiMaggio et al. 2004): different user
populations look to different platforms for their news, enter-
tainment, or socializing. In China, the gender composition
of different platforms is reported to vary drastically: from
> 90% female users on Xiaohongshu (resembling Pinterest
or Instagram) to > 90% male users on Douyu, a gaming
live-streaming platform.

When considering digital platforms for information dis-
semination or targeting and coordination of relief efforts
during emergencies, it is important to consider who is under-
represented on the platform. In the case of Weibo, the pro-
portion of the population using the platform declines with a
prefecture’s level of economic development, education, and

urban population. This suggests that population-level so-
cioeconomic inequalities still pattern digital inequalities in
the Chinese context, even as digitalization and mobile pen-
etration have expanded. Weibo use is also very rare among
people 40-year old and above.

While the cross-sectional nature of our data rules out a
definitive answer to the question whether the overrepresen-
tation of young women is an age, cohort, or period effect,
we can sketch a few possibilities. For the age structure and
gender imbalance to be due to an age effect would require
women to have a higher propensity than men to start using
Weibo at younger ages and to leave Weibo at older ages.
This could be because they use Weibo for socializing and
networking more than men do and that this activity is more
frequent between the ages of 15 and 30 years. Women’s use
of Weibo may change, especially as they assume family or
care-related responsibilities, which may lead to the gender
gap shrinking at ages above 30. A cohort effect could arise
from educational expansion or from “early adopter” effects:
more recent cohorts are more educated, with gender inequal-
ities in education that have traditionally disfavoured women
decreasing, or even reversing in urban areas (Yeung 2013;
Wang 2021). These urban areas are also those where we find
high levels of overall Weibo penetration. More educated co-
horts are also more familiar with new technologies and dif-
ferent internet platforms. Together, we speculate that a com-
bination of both age and cohort effects may help explain the
observed age and gender patterns of Weibo use.

While our study provides the first large-scale exploration
of Weibo combining digital trace from Weibo’s advertis-
ing platform and census data at the prefecture level to un-
derstand demographic inequalities on the platform, we ac-
knowledge limitations of our approach. Our analysis is at the
aggregate level and does not allow us to say anything specif-
ically about individual behaviours. Microdata collected via
surveys or qualitative methods are required to understand
individual-level correlates and patterns of use. Furthermore,
we use aggregate user counts provided by Weibo’s advertis-
ing platform. For many age*prefecture combinations, these
data are sparse: 38% of women and 33% of men belong to
age*prefecture bins with missing Weibo user counts. This
concerns mostly older users: fewer than 5% of prefectures
are missing counts for users under 35. Moreover, a Spear-
man ρ of 0.28 between WSR and population size indicates
that this is not likely to influence our data. Another limita-
tion results from Weibo possibly assigning user characteris-
tics according to unknown criteria. While users may report
age, gender, and other characteristics (during account cre-
ation or on their public profile), we do not know how Weibo
imputes these characteristics for users who do not do so. In
addition, we ignore how Weibo’s distinguishes between ac-
counts of distinct physical persons and other accounts (e.g.
bots or organizational accounts). These concerns, however,
are not unique to advertising data from Weibo but are more
generally applicable to social media advertising data (Weber,
Kashyap, and Zagheni 2018). Future research could evaluate
the accuracy of demographic targeting on Weibo’s advertis-
ing platform by comparing it with surveys conducted via the
platform, as has been done for Facebook (Grow et al. 2022).
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