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Abstract

Introduction. Governance process optimisation is critical to achieve the goal of
improving public services efficiency. Public data service is crucial starting point for
realising this goal. However, practical challenges persist in public data service,
including unclear processes and insufficient identification of public data service
citizens’ information needs.

Method & Analysis. We employed an inductive methodology to analyse the public
data service users’ information needs and annual distribution among information
needs. Based on a data-driven approach, we mapped these information needs sub-
categories into four main procedures in public data service. This paper further
identified the hierarchy of information needs based on public data processing levels.
We utilised Sankey diagram to effectively illustrate cross-analysis result between
topics and information needs’ subcategories.

Results. The typical levels of public data service users’ information needs include
informing, utilisation, problem-solving, social life service, and society governance.
Furthermore, our study reveals the data flow among sub-categories of public data
service information needs follows the logic of Datafication- Government to
Government-Government to citizens- Data to Optimiation.

Conclusion. Government departments should ensure public data quality and
facilitate efficient data circulation processes. We recommend understanding
relationships between public data resources and services derived from them
through a problem-solving lens. Our findings will serve as a reference tool for
analysing information needs of public data service users in other countries.
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Introduction

Numerous open data movements have
emerged around the world in recent years.
However, fully realising the potential of open
government data and supporting for citizen’s
open government data utilisation remain
important challenges (Attard et al, 2015).
Government, as a representative of the public
sector, plays a significant role in the generation
and maintenance of data (Vetro et al., 2016).

Clarifying the series of processes for electronic
records generated in government affairs
services is essential for pioneering and
guaranteeing digital government construction.
Improving the workflow system in digital
government services and identifying the
public’s common information needs can
provide effective solutions to the current
bottlenecks in government services.

The openness, sharing, and utilisation of public
data, termed as public data services, are crucial
for advancing the development of digital
governments. Enhancing public data services
will serve as a fundamental basis for improving
data-driven public services, fostering public
value achievement through collaboration
among various stakeholders, and shaping the
governance approaches to public participation.

Public data services, as a subsidiary concept of
information service, adhere to the fundamental
principle of being wuser-centred in data
provision. A thorough comprehension of the
public’'s demands for public data services is
crucial for the subsequent design, planning,
configuration, and implementation of such
services. Existing research on the demands for
public data services primarily consists of case
studies providing preliminary descriptions or
snowball questionnaires to gather self-
reported data from users. However, there is a
lack of data mining and analysis based on large-
scale users’ demands data. Therefore, this study
initially utilises the data from the Message Board
for Leaders of People’s Daily website, which was
established in 2006 (Hu et al., 2023) , over the
past five years(2018-2022) to identify message
posted related to public data services. This
study conducts an in-depth analysis of users’
information needs for public data services,

aiming to outline the framework of public data
service users’ information needs in China and
provide recommendations for optimising
current public data services.

Related works

Government as a platform and its

implement in China

Government as a Platform, proposed by Tim
OReilly in 2011, aimed to improve the
government’s public service modes in the
digital age through wusing the computer
platform metaphor (O'Reilly, 2011). And the main
purpose of Government as a Platform is to
promote the positive interaction between
citizens and the government through
government platform reform, and to enhance
participation in public services provision
(O'Reilly, 2011). O'Reilly did not clearly define the
concept of Government as a Platform, but
mentioned seven features of Government as a
Platform, such as design for participation, data
mining allowing to harness implicit
participation. Following such a perspective, Ash
Center scholars defined Government as a
Platform in the social-technical interaction lens,
that is Government as a Platform is the whole
ecosystem of shared APIs and components,
open standards and canonical datasets, as well
as the services built on top of them and
governance processes that (hopefully) keep the
wider system safe and accountable (Pope, 2019).

Recently, studies on Government as a Platform
have made a series of progress. Researchers
explain its main development goals (Cabinet
Office of UK, 2014), explore main stakeholders
in the ecosystem and their collaborative
mechanisms (Cordella and Paletti, 2019),
technical factors and their supporting
mechanisms (Bender and Heine, 2021; Kuhn et
al., 2022), identification of key influencing
factors (Seo and Myeong, 2020), specific public
services implementation process (Pope, 2019),
supporting policy formulation (Al-Ani, 2017),
specific application cases or contexts (Kuhn,
2023; Styrin et al., 2022), Value creation process
(Cordella and Paletti, 2019), and evaluation
feedback mechanism (Pope, 2019), etc.

China’s government is also accelerating the
pace of Government as a Platform. China has
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also launched a series of projects for digital
government construction during the 14th Five-
Year Plan period (2021-2025) (Xinhua News
Agency, 2021), and put forward the basic
principle ‘'more data running, fewer people
running errands' (Haikou Scientific Innovation
Today, 2019). Public participation is also a main
part of China’s digital government deployment,
such as the construction of open data platforms
from the provincial to the city level, the
exploration of data transactions, privacy
computing, and other new scenarios for the
development of public data. This process has
further improved the public opinion response
mechanism from the central to the local
governments, such as the integration of the
12345-complaint  hotline and provincial
governors’ mailboxes, optimising the services
on the Message Board for Leaders of People’s
Daily website and so on.

The Message Board for Leaders of People’s Daily
is one of China’s most mainstream government
to citizen interaction platforms. On that
platform, ordinary people in China share their
problems and suggestions about public affairs
directly with government chiefs of localities
across China and leading officials in
departments of central authorities. By the end
of 2022, there have been 3 million messages
replied to since 2012 (Xinhua, 2022). Many
researchers ~ who investigate China’s
government and citizen interaction also chose
Message Board for Leaders of People’s Daily as
their main data source (Chang and Meng, 2023;
Gobel and Li, 2021; Hu et al., 2023; Li et al., 2019;
Su and Meng, 2016).

Studies on message board data mainly concern
with the intersection among political science,
public policy and information science. Relevant
research topics focus on the government’s
responsiveness to  citizens’ demands,
government’s governance ability on social
affairs, and governance on emerging digital
space, etc. Especially, internet creates a new
public needs expression space for ordinary
people, which also boosts innovative
interaction ways between public sectors and
individuals. Such development also empowers
government internet activism (Meng, 2019) that
helps government swiftly response to individual

public service demands and optimise public
service delivery ways.

In fact, government responsiveness is based on
government information provision. For
different public service types, people’s
information needs vary as well. Shen et al. (2024)
found that Information disclosure ranks the
fiftth priority in Government to Citizen
interaction. Such a result emphasises the
necessity of meeting citizens’ information/data
access needs. In China, the public data service
is accelerating its pace to integrate into public
services framework so as to promote service-
oriented government and smart governance in
digitalisation era (Xia et al., 2022). However,
attention to public data service is only limited
to open government data, instead of the whole
public  data  utilisation  flow.  Thus,
understanding citizen’s information needs on
public data service could provide an empirical
reference to public data service that covers
open government data, public data operation
and so on.

The data flow during the Government

as a Platform construction process
Government as a platform emphasises
empowering citizen users to participate in
public administration governance and provide
more convenient public services in response to
public’s demands. These ideas rely on both the
continuous opening of public data and sharing
of underlying public data among different
government internal departments. Therefore,
considering the implementation process,
dynamic data flow is also an important support
in Government as a Platform. However, current
researches on public data flow mainly focus on
the direct use of open government data to
ensure citizens’ right to know, or how the new
data products derived from open government
data enable the efficient public services
operation. Few studies have considered the
effectiveness of data flow among government
departments from a public problem-solving
perspective, which may lead to user-centred
participatory design stuck by obstacles in
practical implication.

The public’s access to government information
is a decisive factor in digital government (Xia
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and Huang, 2007). Access to government data is
even more important. Because compared with
government information that only acts as a
means of knowing the public services process,
the open government data enables the public or
other organisations to construct new public
service applications by using these data.
Current studies have initially explored the
information flow between government and
enterprises under the background of
Government as a Platform (Bharosa et al., 2013).
Considering there are huge sub-agencies
within the government, data reuse and flow
between these governmental agencies are also
complex. Therefore, this study will also focus on
the main stages of data flow to map the public’s
information/data needs on government public
services.

In the information seeking area, Foster’s
Nonlinear model of information-seeking
behaviour emphasises the interactivity and
shifts as described by users the model shows
information-seeking to be nonlinear, dynamic,
holistic, and flowing (Foster, 2004). Essentially,
it is the flow of information obtained in the
user’s information practice that supports this
kind of nonlinear behaviour. Savolainen’s
research  systematically illustrated how
information demand triggers and drives users’
information search process (Savolainen, 2017).
It is explained that the information need may
act as the direct driver or secondary trigger of
the information search behaviour. The
acquisition of information is mainly for
satisfying basic needs, like knowing about the
restaurant information in order to have a meal.
Making such ideas specific to government data
acquisition, we can find that in addition to
providing data directly to the public, data can
also empower public services through data
correlation and data flow within internal
government departments, which is also known
as data driven public services (OECD, 2019).
Therefore, data-driven public services are also
another kind of public expectation towards
public data services in Government as a
Platform context. In other words, public data
service users’ information needs could be for
direct access to public data or access to data-
driven public service. Furthermore, as for the
data-driven public services, there will be a

chronological chain of information search -
acquisition - use - problem solving with high
possibility. Here, information/data resources
play an important role as cognitive resources.
Such process was mentioned in Wilson’s
problem solving model of the information
seeking and searching process showed (Wilson,
1999).

Government as a Platform has promoted the
efficiency of public data flow and public data
integration, and extended public data service
utilisation chain. For example, through
analysing Danish Basic Data Program, Jetzek
(2016) explored the value creation mechanism
of liquid open data on open data platform. Such
research stresses the significance of open data
interoperability and specifies it into three
dimensions. They are Technical, Conceptual,
Organisational. Danneels et al. found one of the
most important roles that open government
data platform play is Interactions and inter
dependencies (Danneels et al., 2017). One of the
preconditions that achieve that role above is to
establish series of services based on public data
flow. As we can see, platform is a kind of
important infrastructure to enhance data flow.
It is of equal significance to understand users’
information needs of public data service from
data flow perspective, so that it can help public
sectors to deliver better public data services.

Currently, researches on public data flow under
Government as a Platform are mainly
concerned with citizens’ different roles on
Government to Citizen interactions within
platforms (Al-Ani, 2017), public sectors’ value
creation process under Government as a
Platform (Cordella and Paletti, 2019), basic
constitute elements of public services (Bender
and Heine, 2021), platform-enabled public data
sharing across governmental agencies (Styrin et
al., 2022; Zeng et al., 2023). Current studies have
preliminarily explored users’ potential co-
creation value in open government data
ecosystem and users’ participatory research on
public service delivery (Hein et al., 2023). But
limited attention has been paid to public data
service, and there are still lack of overall
framework on users’ information need of public
data services that include but not limited to
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open government data, public data operation,
public data and social data integration.

Features of wusers’ data seeking
behaviours under Government as a
Platform

In information behaviour field, Kelly and Sharot
(2021) found that action, affect and cognition
factors would contribute to individual
information searching behaviour differences,
and the weights of the three factors depend on
different situations and individual traits (Kelly
and Sharot, 2021). In other words, in different
problem situations, the efficiency of public
information acquisition is different. To
maximise the public's absorption of
government information, it is necessary to
analyse the type of information needs for public
data services.

Meanwhile, modularity, openness, and content
reusability are important characteristics of the
government platforms (Bender and Heine,
2021). Therefore, this paper will further
summarise the citizen users’ information needs
into common public data matter units by
mapping those needs on stages of public data
services. So as to facilitate service providers’
understanding of the public service types, data
types, and corresponding platform types that
correspond to these demand units.

Additionally, existing studies mainly focus on
case analysis (van Donge et al, 2022),
questionnaire survey (Wilson, 1982), interviews,
(systematic) literature review (Reggi and
Dawes, 2016), evaluation framework
identification and application (Veljkovi¢ et al.,
2014), Multivariate statistics (Zhang et al., 2023),
etc. The research methods are still lacking text
mining and analysis based on users’ total
amount, and real-time data demands. Thus, this
study will focus on mining large scale user
message board text that reflect their real and
urgent information needs on public data
services.

From individual users’ perspective, this paper
will identify and sort out their urgent
information needs of public data service by
using the Message Board for Leaders of People’s
Daily website. Such a message board is a

channel for public users to seek help when they
encounter difficulties that cannot be solved.
Therefore, it can directly reflect the real-time
public data needs of the public, and provide
more contextual information of each message,
compared with traditional non-real-time
content, it is more real, comprehensive, and
accurate.

Researchers in information science have
explored information needs of public data
service users. For example, Shepherd et al.
(2019) thought that in open government data
activity, government needed to consider how to
make open government data being meaningful
and wuseful to wusers in the information
environment. Therefore, a comprehensive
understanding of users’ information needs in
public data services is the basis of providing
services. Some scholars indeed investigated
government officers’ information seeking
behaviours under Government as a Platform and
found that it consists of a series of steps. They
are identification of information needs, the
drivers of the information needs, information
sources and its selection criteria, and
intervening  variables (etc.  Legislation,
Perceived risks, Perceived capability) (Yang and
Wu, 2021). Other studies further focus on users’
information needs of specific public services
under new media platform environment. For
example, digital transportation service (Jiang et
al.,, 2021), and Emergency Needs under digital
circumstance (Ma et al., 2021).

Efforts has been paid on the necessity of
searching for public service information, and
illustrated public’s extra information needs in
addition to public data itself in digital platform.
However, the levels and framework of
information needs have not been studied from
the public data flow perspective, which will
affect the popularisation scope of relevant
research results.

Research questions and research
design

Research questions

The main purpose of this study is to identify the
information needs of public data services users
in China, analyse key information needs and

Information Research, Special Issue: Proceedings of the 15th ISIC (2024)

705



core topic areas that public data service could
follow as priority, optimise the current public
data service process in China, and provide
references for other countries. The research
objective of this paper is to comprehend the
information needs of public data services users.
Our research questions (RQs) are as follows:

RQL: What are users’ public information needs
for public data services in China’s government
digitisation period, as indicated on the Message
Board for Leaders of People’s Daily in China?

RQ2: What are the main categories of public
data service users’ information needs? Are
there any connections that exist in these
information needs categories? If so, what are
the essential connections among them?

The officer that the citizen
leave a message for.
R T e

L& J S
Message Title g1 4SRRI RITA S SRE [V

RQ3: How do various topics of public data
services correspondent to diverse categories of
data service users’ information needs?

Research design

Data from the Message Board for Leaders of
People’s Daily website were collected annually
from 2018 to 2022. It is an online government
and public interaction platform which allows
citizens to send messages to public officials or
sectors, including major leaders in provinces,
cities, and counties. All these messages are
required to be answered by specific officials
within a certain time. The Message Board for
Leaders of People’s Daily is an important means
for measuring government responsiveness (Hu
et al., 2023). The webpage of Message Board for
Leaders of People’s Daily is shown in Figure 1.

Topic areas that
commentors choose from
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Figure 1. The illustration of one specific message on Message Board for Leaders of People’s Daily

Contents related to the theme of data were
reviewed, and those pertaining to public data
service were identified through three rounds of
manual screening, resulting in a total of 1,429
items. All the data are anonymised.

Following the screening, a preliminary thematic
analysis framework was developed by
exploratorily open coding the first 20% of the
items. Subsequently, the two authors labelled
the items based on this framework, making
additions to the original thematic analysis
framework. Each message item was labelled

with at least one label and at most three. The
related information need entries were then
summarised and categorised together.

To check the consistency of content among
coders, we use the Holsti reliability test
(Lombard et al., 2002; Lombard et al., 2004).
Due to the special coding structure of this
study, we set the standard of Holsti reliability
test to 'at least one of the three tags is consistent'.
Finally, we obtained a measurement value of
0.85 Holsti reliability test. We also conducted
Scott’'s pi test to avoid the accidental
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consistency (Neuendorf, 2017), and got the final
value of 0.83. The above two indicators show
that the content consistency of the two coders
in this study reach satisfactory standard and
the coding scheme could be used for qualitative
analysis.

This process resulted in 3,505 data labels, which
were aggregated into 5 major categories and 20
sub-categories of public data service users’
information needs. The details of China’s public
data service wusers’ information needs
framework will be outlined in the following
section. Based on this, a preliminary analysis
was conducted to sort the distribution of
information need categories in the topics

provided by the Message Board for Leaders of
People's Daily.

In summary, this study categorises the
information needs of public data service in the
Message Board for Leaders of People's Daily into
five major categories: data sharing, open data,
data governance (focuses on the narrower
concept of governance on data), data operation,
and governance of the data flow environment
(emphasises the effective safeguards for the
data governance environment). The
corresponding subcategories of public data
service information needs in each category are
listed in Table 1.

Categories Subcategories Definition /Examples
1-1. One-stop online Inter-provincial and inter-department processing of
government service & Cross general public issues, such as health insurance, social
regional government services security and personnel issues.
1-2. Offline and online Electronic documents, tickets, fines, online and offline
collaborative management of synchronisation issues. The main concern here is the lack
1. Data electronic documents of online access to documents/data that generated in
Sharing offline.
(1) Local governments repeat reporting of the same data
) ) to different upper government departments
1-3. Data silos among different (2) Data among government departments /units/
gOVemmFm departments or information systems cannot be interconnected, or data
information systems inconsistency
(3) Information systems are unable to collect or recall all
data completely, resulting in data loss of some users.
(1) The public is sceptical about the charging standards
caused by no relevant standards openned. For example,
the common area of the property fee, the measure to
actual area of house, the parking fee of some districts.
2-1. Non-transparent criteria (2) Unclear cri‘Fe.ri.a for sub.si.dies to spe.c.ific citiz.er} groups,
for relevant subsidies, fees or e.g., land agqu1s1t10n sub31.d1.es, demolition subsidies, etf:.
expenses (3) Yague 1tem§ of sprIdles and fees of. some public
services or special social welfares. E.g. one citizen leaves a
message to claim he has paid the fee of social security in
2. Open Data his working cities (not his hometown), but officers in his

hometown also remind him to pay such fee in his
hometown.

2-2. Data disclosure upon
application*

For the needs of college students’ thesis writing, message
senders’ own interests, and the advancement of affairs
related to message senders, individuals or companies
apply for disclosure of some data related to economics,
cultural activities, and higher education. For example, data
on the admission status of the college entrance
examination.
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Categories

Subcategories

Definition /Examples

2-3. Quality Problems of Open
Public Data

(1) Some members of the public find it is difficult to
access the open data. (Unknown sources, unknown
clearly content)

(2) Inconsistencies in the quality of open data. E.g. the
same topic datasets in different provinces have different
metadata.

2-4. Inquiries and
Consultations Related to
Government Data

(1) Inquiries about the specific meaning and coverage of
government reported statistical data fields.
(2) Inquiries about the criteria for assigning Health QR

code”. (During Covid-19 management period)

(3) Inquiries for publicly releasable information search
functions, or inquiries for extension of the information
inquiry period for already existing publicly releasable
fields, or building specialised social-economic indicators
databases. (e.g., automobile industry data, laws,
regulations, and policy).

(4) Consulting the release time or specific data topic
content of certain public data about previous years.

(5) Consultation on the source of government policy
disclosure (some government websites have columns for
policy disclosure, but the content is empty).

(6) claim and ask for optimisation on low response speed
of data search system.

3. Data
Governance

3-1. The various quality levels
of data actually provided, or
publicised at the local
government

Local government possibly submitting, providing or
publising poor quality data or missing data to their upper
governments, which the message senders can not use.

3-2. Integrity of data migration
during internal system
upgrades

(1) For example, in water and heating bills context, data
migration in related systems causes the public to believe
that they are obviously paying more fees. Or financial
losses caused by the loss of data due to system migration
when it is clear that many fees have been prepaid.

(2) Data loss or report columns change after upgrading
the system, especially in traffic information and weather
information.

(3) Mismatching Health QR code and the owner’s actual
location (During Covid-19 management period).

3-3. Completeness of data
generated in the
administrative processes

For example, when measuring and dividing land at the
grassroots level, there is a lack of appropriate standards
and bases for division in some places.

Complaints are submitted and the system responds to
them. But the complaints are not responded in a timely
manner or the responses themselves are unsatisfactory.

3-4. Measurement accuracy of
sensor data

Mainly related to water and electricity bills, such as when
using smart water meters and electricity meters, data on
those devices is particularly running fast, and does not
correspond to the actual use of the real situation. And
then lead to high bills.

3-5. Data only -ism

Failing to research the real challenges that in the
practice.

(1) Despite some data standards meeting the documented
criteria, there are still issues with noise, sewage, and air
quality that continue to affect the residents’ life

quality. However, this dimension is still not being
emphasised.
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Categories

Subcategories

Definition /Examples

(2) In some public sector operations, the formalism over
considering the actual situation, leading to unnecessary
complications in communication.

3-6. Data maintenance issues

Data are not updated in a timely manner. For example,
users could not access their personnel archives data for
the recent 5 years online.

3-7. Suggestions for public
data service development

This type of message is characterised by its vague focus
on specific issues or the personal concerns of the sender.
Instead, it maintains commentors’ moderate advice. The
commentors also kindly offers suggestions on certain
public administrative issues. For example, some people
advised that the duration of traffic light could be
dynamically changed according to real traffic situation.

4. Data
Operation

4-1. Effectiveness of Privacy
sectors’ Participation in Public
Data Operation

For example, the untimely updating of traffic data
and the incompleteness of public data authorised
for operation.

The operation of communication service companies,
such as offering extra data packages without reminding
uses; Poor communication quality and slow server
response speed of digital public service platforms.

4-2. Privacy Protection in
Public Data Operation

It primarily involves the mandatory or excessive
collection of personal information.

For example, the excessive collection of personal
information by various apps, and the subsequent
gathering of facial recognition data.

4-3. Digitisation of public
services

(1) Lack of integrated payment platforms, especially those
designed for mobile devices of some marketised public
service companies.

(2) Supply and demand Information platforms for
agricultural products and bulk logistics that connect with
the grassroots level.

(3) Updating Public Service Databases on time.

(4) Operational issues in digitalised public convenience
services.

(5) The elderly or accessible version of digital public
services.

(6) Online data preservation, traceability, and search
functions in digital public services.

(7) The promotion process of digital public services.

(8) Access to and retrieval of public transport information
on specific or common digital platforms.

5.
Governance
on Data
Flow
Environment

5-1. Requesting the
government to handle or
regulate disputes and
regulation related to data
collection, management, and
use

Civil disputes or market regulation may requesting the
government to fulfil digital social governance. This
includes asking the government to intervene and address
the challenges faced by individuals who feel they have
been unfairly treated when confirming land rights,
providing subsidies, or covering daily utility bills.

5-2. Unclear implementation
rules of relevant policies due
to unclear data flow

In administrative procedures and processes, rules and
systems are sometimes ambiguous or contradictory,
leading to difficulties for users to understand
information.
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Categories Subcategories

Definition /Examples

Message senders requested clarification on the relevant
rules and systems, including showing timeliness and
progress in processing.

(1) Regulation of False Advertising.

5-3. Internet Content
Governance

(2) Regulation of Personal Information in Cyberspace.
(3) Webcasting Content Governance.

(4) Governance on Products Quality from E-commerce
platform.

Table 1. Public data service users’ information needs framework in Message Board for Leaders of
People’s Daily website (2018-2022)

(*: In China, there are two levels of openness in open
government data which are determined by the
content security level and relevant criteria. One is
open data without any conditions, the other is 'data
disclosure upon application'. In the latter cases, these
data are not included in the mandatory open
government data content, but if they do not pose
security and privacy risks, users could apply for data
disclosure. For the purpose of research, business
development, individuals, companies or social
groups could submit application form to request
datasets or APIs. Accordingly, there are some
utilisation conditions, application area and technique
requirements set for these applicants.

# Health QR code is a kind of dynamic, real-time
generated individual QR code that shows the owner’s
current health state. Such code is linked to the user’s
vaccination information, nucleic acid testing results
and the potential infected state in their activity area.
Thus, Health QR code can help to show whether
onwer is healthy enough to enter public spaces like
supermarket, transportation station, school, working
places, etc. Users can sign in with their own ID
number and current mobile phone number. It is a

kind of innovative social-governance tool that
China’s government promoted during covid-19
management period.)

Research Findings

Descriptive Statistics

Our dataset comprises 1429 records, 1341 of
which contain explicit labels for provinces. The
remaining 88 records have been directly
referred to the respective ministries for further
handling. The distribution of administrative
units of comment records from Message Board
for Leaders of People’s Daily is presented in
Table 2. As for number of records at the
provincial level, Beijing, Henan, Sichuan,
Liaoning, and Shaanxi ranked the top five. As for
the records number at the ministerial level, the
National Health Commission, the Ministry of
Industry and Information Technology, and the
National Bureau of Statistics received most
messages.

Provincial . Provincial level / . . .
level Quantity National level Quantity National level Quantity
. S State Taxation
Anhui 50 Ningxia 4 Administration !
. . National Bureau of
Beijing 417 Qinghai 2 Statistics 9
Fujian 18 Shandong 41 National Health 29
Commission
Gansu 48 Shanxi 1 National Intellectual 9

Property Administration
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Provincial

Provincial level /

level Quantity National level Quantity National level Quantity
Guangdong 45 Shaanxi 61 General Administration of 9
Customs
Guangxi 39 Shanghai 13 Ministry of Transport 4
Guizhou 22 Sichuan 101 Ltk e e e 2
Technology
. I Ministry of Agriculture
Hainan 9 Tianjin 15 and Rural Affairs 2
Ministry of Human
Hebei 42 Xizang 1 Resources and Social 1
Security
Henan 103 Xinjiang 10 ity @indeslory end 1
Environment
Heilongjiang 24 Yunnan 22 Ministry of Water 1
Resources
Hubei 40 Zhejiang 23 Ministry of Justice 2
Hunan 18 Chonggqing 7 Ministry of Foreign Affairs 1
Ministry of
Tilin 17 Industry .and 14 Mmls.try of Culture and 9
Information Tourism
Technology
. Ministry of Public China Meteorological
Jiangsu 18 Security 4 Administration !
National
. . Development and Ministry of Housing and
Jiangxi 12 Reform 3 Urban-Rural Development 3
Commission
State
Liaoning 92 Administration for 4 Total 1429
Market Regulation
Neimeng 16

(Note: The cells with white background in the table represent provincial-level, administrative units, while

the cells with grey background represent ministerial-level units.)

Table 2. An overview of the distribution of administrative units in the collection of comment
records from Message Board for Leaders of People’s Daily over the past five years (Data from
Macao, Hong Kong and Taiwan in China was not included)

the overall distribution of messages related to
each information needs sub-category over the
past five years (as shown in Table 3).

The annual distribution of public data

service users’ information needs
Based on the information needs framework for
public data services, we have analysed in detail
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Category Sub-category 2018 2019 2020 2021 2022 Total
1-1. One-stop online government
service & Cross regional government 10 1 3 3 2 19
services
1.Data sharing 1-2. Offline and online cqllaboratlve 10 7 9 3 3 32
management of electronic documents
1-3. Data silos among different
government departments or 32 57 60 128 17 294
information systems
2-1. Non—tran.sp'arent criteria for 63 73 51 15 207
relevant subsidies, fees or expenses
2-2. Data disclosure upon application 21 15 33 43 5 17
2.0pendata  2-3, Quality Problems of Open Public
7 13 1 21
Data
2-4. Inquiries and Consultations 5 5 3 7
Related to Government Data
3-1. The various quality levels of data
actually provided, or publicised at the 65 90 74 10 2 241
local government
3—2. Integrity of data migration during 18 5 6 5 31
internal system upgrades
3-3. Completeness of data generated in
3.Data the administrative processes 107 124 18 3 3 355
overnance -
g 3-4. Measurement accuracy of sensor 7 8 7 5 97
data
3-5. Data only -ism 43 54 36 5 138
3-6. Data maintenance issues 15 23 44 462 47 591
3-7. Suggestions for public data service 28 25 38 63 16 170
development
4-1. Effectiveness of Privacy sectors’
Participation in Public Data Operation 10 20 83 32 ’ 152
4.Data 4-2, Privacy Protection in Public Data ) 5 - 6 ) 4
operation Operation
4-3. Digitisation of public services 1 14 15
5-1. Requesting the government to
handle or regulate disputes or
5. regulation related to data collection, 2t 0 63 398 40 629
Governance management, and use
of Data flow 5-2.Unclear implementation rules of
environment  relevant policies due to unclear data 7 21 353 29 410
flow
5-3. Internet Content Governance 2 3 5
Total 494 583 678 1570 180 3505

(Note: The numbers in cells corresponding to the year with the highest quantity distribution in each sub-

category information need are bolded)

Table 3. The Overall Annual Variation and Yearly Changes in Public Data Service Users’
Information Needs

Overall, the top 5 frequently mentioned sub-
categories (highlighted in green in Table 3), are
(1) 'Requesting the government to handle or
regulate disputes or regulations related to data
collection, management, and use' (5-1), (2) 'Data
maintenance issues' (3-6), (3) 'Unclear

implementation rules of relevant policies due to
an unclear data flow' (5-2), (4) 'Completeness of
data generated in the administrative processes'
(3-3), and (5) 'Data silos among different
government departments or information
systems' (1-3).
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These five sub-categories are mainly connected
with emerging issues, namely, and belong to
data flow environment governance, data
governance, and data sharing. Especially, in the
digital government construction process, the
citizen’s information needs of public data
service tend to be precise, convenient, and
quickly responsive. The satisfaction of these
hierarchical information needs relies on the
communication and data flow between

Datafication = G2

o™ U

: 1-2. Offline and online 1-3.
1 collaborative management
: of electronic documents

“Datasilos” among different
government departments or
information systems

LLLEEL LT

regional government services

O N N ) RN NN N N N N N N N N N N N RN SN N NN N N N

underlying systems, the flow of public service
data at the front-end user level, and various
data-driven public services derived from these
information flow. Such results raise the
potential that citizens’ information needs types
could be mapped in the overall public data
service process from the public data flow
perspective to explore deeply on how such sub-
categories could coordinate with each other.
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Figure 2. Internal Mechanisms of sub-categories information needs among Public Data Services

Subsequently, to clearly present the interaction
processes of each sub-category, public data
services, this study mapped these twenty
subcategories to key stages in the government
business flow path. As shown in Figure 2, four
key stages on the top part represent the
complete loop of public data flow, from its
generation to internal and external circulation,

as well as the feedback loop back to internal
governance optimisation strategies. The last
feedback loop will then reciprocally influence
the optimisation of the former three stages.
This paper then conducted detailed analysis on
the distribution of the identified 20 sub-
categories across the four main process stages,
and further delineated the overall span and
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boundaries of each category within the entire
public data service process.

Considering general classification, we first
identified  information  sharing  across
government departments (Government to
Government, G2G in Figure 3) and public data
utilisation (Government to Citizen, G2C in
Figure 3).Concerning digital environment
characteristics, and data-driven governance
fundamental requirements for the digital
government, we expanded the data flow chain
from the original two main stages to four.
Firstly, we introduced the Datafication stage as
the front stage to better connect with the
current  practical ~work = situation of
continuously produced electronic documents,
bills, licenses, and other digital records. Such
digital documentation will provide authorised
proof for citizens to handle relevant
government services. In other words, the
datafication = stage  provides reference
information to the Government to Government
stage. Additionally, after the Government to
Citizen stage, we have added the Data to
Optimisation(D20 in Figure 3) stage. This stage
involved optimising current public services and
policy making process based on collected or
gathered data from current public service
operations and information from Government
to Citizen stages. The purpose of this stage was
to collect and provide feedback on public data
service of government. This stage would help in
facilitating efficient decision making, process
optimisation, and ultimately achieving efficient
data-driven social governance in government.

As illustrated in Figure 2, the Government to
Citizen stage represents potential optimisation
points arising from specific interactions
between public services and citizens. Among
them, the main categories that contain the
largest number of sub-categories are Open
Data, Data Operation, and Data Flow
Environment Governance.

Compared to previous research findings on
public data services information needs, there
was a strong interactive relationship between
citizens’ open data information needs (Category
2) and the Data Flow Environment Governance
information needs (Category 5) (Chawinga and

Zinn, 2019; Purwanto et al., 2020). On one hand,
citizens’ feedback on Open Data showed strong
matter-associativity. That is citizens’ demands
on open data often coincided with 'Requesting
the government to handle or regulate disputes or
regulations  related to data collection,
management, and use' (5-1), demonstrating a
strong problem-solving feature. For instance,
with the increasing volume of opened data,
traditional classification-based website
navigation may increase the time cost for
citizens to search for specific datasets or
interfaces. Therefore, citizens also expressed a
demand to government for providing more
accurate search functions and search results.

Furthermore, 'Requesting the government to
handle or regulate disputes or regulation related
to data collection, management, and use' (5-1.),
'Unclear implementation rules of relevant
policies due to unclear data flow' (5-2) also has
co-occurrence relationship with a considerable
proportion. These findings revealed that
relevant government departments needed to
update their open data concept. In addition to
opening outcome data, process data from the
public service workflow, including handling
departments, governments are suggested to
consider opening follow data type: processing
time limits, progress updates, reasons for
delays, and notification methods upon
completion. From a problem-solving
perspective, the processed data, also serves as
a way to ensure citizens’ right to access
information in the digital environment.

Specific commonality items involved
in the information flow optimisation of

public data services

Besides analysing the items on the service side,
we further illustrated the specific service
business modules involved in current public
data services, along with the underlying data
types, through an analysis of the hierarchical
levels of citizens’ needs and demands for public
data, which is also depicted in Figure 3. As
shown in Figure 3, such a common public
service model provided a better foundation for
consolidating sub-categories and transforming
them into specific optimised Service-
Technology public administrative units.
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Figure 3. Basic Service Modules for satisfying Citizens’ Public Data Services Information Needs

As shown in Figure 3, this paper categorizes
users’ information needs for public data service
into five basic levels based on the public data
processing degree. They are informing,
utilization, problem solving, social life service,
and society governance demands. As the
information needs hierarchy deepens from
informing, citizens’ public data service
information needs progress from raw datasets
and APIs to data-driven individual public
service problem solving processing, then to

dispute resolution mechanisms (play a
credential role), and finally to data-driven
industry information services (play an

intelligence role).

The distribution of public data services
topics across information needs

categories
In order to explore the key public service topic
areas of citizens, we conducted a cross-analysis

between information needs sub-categories and
the existing topic areas provided on the
Message Board for Leaders of People’s Daily.
Specifically, this analysis aimed to identify the
distribution of core critical areas in priorities of
public data services that need to be optimised.
The results could then enable the identification
of detailed information management issue that
need to be optimised and enhance the precision
in the public data service optimisation process.
Results are shown in Figure 4.

Figure 4 revealed that on the Message Board for
Leaders of People’s Daily from 2018 to 2022. The
top 5 covered public data service topic areas
are: Government Administration (899, 25.65%),
Healthcare (664, 18.94%), Urban Construction
(437, 12.47%), Transportation (360, 10.27%), and
Public Safety (349, 9.96%). After cross-analysis,
we have identified two potential underlying
issues, in addition to the sub information needs
categories above. These two emerging issues
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are: (1) the wunderlying data resources
construction, and (2) the service effects after
public data utilisation.
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Firstly, we have identified the information
needs of foundational data resources
construction and datafication activities, which
were 'The various quality levels of data actually
provided, or publicised at the local government'
(3-1). This issue involved both grassroots level
data governance and deeper issues of
standardisation in data collection and
processing. Additionally, to some extent, it is
also associated with 'non-transparent criteria
for relevant subsidies, fees or expenses' (2-1).
Resolving this issue could effectively improve
the transparency and credibility of government
departments in relevant fields.

Secondly, 'Effectiveness of Private sectors’
Participation in Public Data Operation' (4-1) is
another revealed issue. Since it shows the
effects after public data utilisation. Such issue
is associated with all the top five topic areas,
they are  Government  Administration,
Healthcare, Enterprises, Transportation, and
Urban Development. Typical public data service
information need scenarios include: 1)
incomplete, real-time unavailability of urban
public transportation data, 2) weak signals in
rural, remote areas, special spaces (such as
underground garages), 3) unexpected data
package changing by telecommunication
service providers, 4) cross-districts services by
telecommunication service providers, 5) mobile
applications over acquiring user data (such as
personal information obtained by food delivery
brands leading to frequent receipt of
advertising messages), 6) poor timeliness of
content updates in public services affairs
information databases, 7) poor synchronisation,
accuracy, and response speed of online services
for water and electricity bills, and 8)the
application of mobile payment methods in
public transportation services. Another typical
scenario is, during the pandemic, errors in
localisation identification of health codes
affected personal daily life. And health QR code
identity authentication could not be verified
when bound to a deactivated phone number.
China’s government quickly set up some error
correction working mechanism with public
data authorised private sectors, so as to better
help some citizens to correct such bug. The
effectiveness of authorised public data
operations service is related to the quality of

the operational products. Such products span
the chain of signals, data, and information. In
other words, it involves not only basic
communication issues but also data sharing
between institutions and a series of services
related to data derived information access.

Conclusion

In conclusion, our findings included three key
aspects: public data service information needs
hierarchy framework, characteristics of
associated issues among information needs
sub-categories, and the alignment of
information demand-supply in public data
services. Although we only use one mainstream
users’ demands message board in China, some
conclusion still have reference value for other
countries to improve their public data service
effectiveness.

Firstly, citizens’ information needs for public
data services show the typical hierarchical and
progressive nature of public data service users’
information needs, these information needs
hierarches includ informing, utilisation,
problem solving, social life service, and society
governance demands. From the perspective of
data flow, citizens’ public data service
information needs span from datafication,
internal data sharing within the government,
external data openness and utilisation by the
social subjects, and optimisation services based
on data derived from the former three steps.
From the sources of data flow in public data
service, due to the issue of 'Completeness of data
generated in the administrative processes' (3-3),
it is possible to optimise the data collection and
sharing through setting up public data quality
control mechanism between data production
departments and data operations sectors.

Secondly, when examining the complete
information needs of public data service
framework, there has been a sequential order in
citizens public data service information needs
in terms of data flow. Therefore, on one hand,
attention should be paid to 1) the foundational
public data resources quality control, 2) the
accuracy, standardisation, and timeliness of
public data, 3) ensuring public data quality
throughout the process, namely, from public
data production departments to public data
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operation departments. On the other hand, the
subsequent advancement of public data
openness and  utilisation should be
implemented from the perspective of affairs
handling or problem solving. Because Informing
is just a basic goal/step of the citizen’s public
data services information needs, their most
urgent needs are enjoying public data products
and services formed through processed open
data.

Finally, in order to efficiently match supply and
demand points in public data service, complete
public data classification and secure
classification lists, and data openness resource
catalogues are necessary. In terms of online
utilisation of public data service, with the
increasing volume of subsequent opened data,
traditional classification navigation methods
not only waste time, but also impose additional
cognitive load on citizens and users of public
data services platforms. such as the open
government data platform classification and
search  system. Currently, most open
government data platforms provide search
options, but are limited to matching in only two
metadata fields: full text and title. Such results
may lead to fuzzy retrieval results in a vast
number of hits with low precision. Meanwhile,
precise retrieval, lacking semantic association
extension functionality, often leads to the
dilemma of no data' (Borgman, 2017) (i.e., data is
present in the open data catalogue but cannot
be found through search). Therefore, in
optimising the search function of open
government data platforms, we suggest
considering incorporating matching options for
other metadata fields, such as keywords.
Additionally, the natural language processing
search tools’ can improve the accuracy of
semantic-level recognition, effectively
addressing the no data problem.

Discussions

The contributions of this study lie in the
multidimensional, quantitative analysis of
authentic public data service information needs
based on citizens’ actual information needs on
Message Board for Leaders of People’s Daily in
China.

This study has extended the data circulation
framework for public data services. Beyond the
traditional definitions that involve Government
to Government and Government to Citizen
(Fang, 2002), we have introduced a new
frontend stage named datafication stage and a
new backend data-driven public service satge
named optimisation from the data flow
perspective (Jetzek, 2015). Public data services
within data-driven public services ecosystem
have been better understood from the above
data flow standpoint.

We have classified public data service users’
information needs based on the complexity of
public data generation. The citizen’s public data
service information needs could be categorized
into five main types: ensuring informational
rights, utilisation needs and demands, problem
solving needs, social life needs (convenience
needs and demands), and social governance
needs. The realisation of these public data
service information needs relies on different
platforms, such as the open government data
platform, and digital integrated public service.
Meanwhile, there are interrelated data flow
mechanisms and common data governance
issues among these platforms, including data
security, data maintenance, privacy protection,
and process optimisation.

This study has identified Key topics, Key sub-
categories to be optimised, which could provide
references to polit cases in practice. These key
topics include governance, healthcare, urban
development, transportation, and public safety,
with other significant potential applications in
areas such as agriculture, enterprises,
education, employment, and environmental
protection. We have also pointed out the
importance of standardisation and data quality
governance during the data formation and
collection process.

The above findings provide a novel research
perspective for public participation in social
governance. Especially, we proposed a research
framework that connects users’ information
needs, data resources, related public data
service platform and final administration
business units together. The related research
outcomes also offer a transformation path for
data-driven social governance and public
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services. This process provides a logical Subsequently, we will consider exploring the
foundation for digital government business content of relevant citizens’ demands collection
related to public data resources, data flow, and channels in China such as the 12345 hotline,
process correlation. open government data platforms, or
government  service  platforms. Such
exploration can be synthesised with the
relevant research findings of our study to
discover and optimise the framework of public
data service needs and demands more
effectively. Additionally, based on more
granular service scenarios throughout the
entire public data service process, the depiction
of the dynamic flow process of public data can
provide references for better optimisation of
current public data services.

However, our findings also have some
limitations. Currently, it only uses data entries
from the Message Board for Leaders of People’s
Daily over the past five years as the analysis
object, without covering content from other
similar platforms. Therefore, there is still room
for improvement in the public data service
information needs hierarchical framework.
Since the majority of the Message Board for
Leaders of People’s Daily comes from
individuals, the objectives of public data
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