http://periodicos.uem.br/ojs

ISSN on-line: 1807-8664
Doi: 10.4025/actascitechnol.v47i1.71028

@ TECHNOLOGICAL INFORMATION

Analysing the change management process for digital
transformation involving citizens using textual analysis
techniques

Caihua Liu!, Quangui Wan!, Zhaonian Sun! and Shufeng Kong®'

1School of Artificial Intelligence, Guilin University of Electronic Technology, Guilin, China. 2School of Software Engineering, Zhuhai Campus, Sun Yat-sen
University, Tangjiawan Town, Xiangzhou District, 519082, Zhuhai, China. *Author for correspondence: E-mail: kongshf@mail.sysu.edu.cn

ABSTRACT. The irreversible trend of digitalisation is reshaping our society, capturing citizens’ attention
by delivering high-quality, real-time digital services across various domains. Prior research has primarily
concentrated on addressing concerns and challenges related to utilising digital platforms for citizen
engagement. This research aims to improve understanding of change management process for digital
transformation involving citizens for prioritising problem handling and devising appropriate solutions at
different stages of the process. Firstly, content and thematic analysis techniques were employed to identify
and analyse the characteristics of the change management process from 33 relevant studies in a systematic
review. Subsequently, a change management process model was developed, including five stages: determining
a change initiative, developing a change plan, communicating changes resulting from digital transformation,
monitoring the progress of changes, and learning from past lessons. This model was then applied to analyse
the change management process in a case study using text clustering technique based on online news
released by the Shanghai government in 2023, allowing to gain insights into challenges/problems and strategies
used to address them at each stage in the process. The findings show the utility of the model for analysing the
change management processes. Implications for academia and practitioners are also discussed.
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Introduction

The integration of new digital technologies such as Internet of Things, cloud computing, and artificial intelligence
has sparked organisational changes, leading to digital transformation (Sestino, et al., 2020). This transformation
captures citizens’ attention by offering high-quality, real-time digital services across various fields such as healthcare,
education and urban governance (Sanchez-Corcuera, et al., 2019). Undoubtfully, the main audience for digitalisation
is the general public. Digitalisation holds the potential to enhance citizens’ experience and satisfaction, and decision-
makers seek citizen engagement for better implementation and management of digital transformation (Chatterjee,
etal., 2022). Researchers thus emphasise citizens’ three essential roles in digital transformation: democratic decision-
makers, co-creators of innovations, and users (Simonofski, et al., 2021), sparking extensive investigations by
academia and practitioners into citizen engagement in this transformative phenomenon.

Prior research has addressed concerns and difficulties associated with utilising digital platforms for citizen
engagement (Falco & Kleinhans, 2018) and has explored the conditions and factors influencing citizen involvement
in digitisation (Purwanto, et al., 2020). However, there has been a lack of focus on the change management process
specifically related to the digital transformation involving citizens. As noted in Rueckel, et al., (2020), digital
transformation incurs possible changes in various areas in an organisation. Hence, digital transformation includes a
management process to deal with the changes within the organisation. When citizens get involved in digital
transformation, are there any characteristics of the change management process differed from a general change
management process that remains unclear. These characteristics provide a theoretical lens to structure and organise
the stages required in the change management process of digital transformation involving citizen. In light of this, we
have a better chance to identify the challenges/problems and develop strategies for dealing with them at each stage
in this process, in order to ensure the success of digital transformation. Thus, this study focuses on identifying and
analysing the characteristics of change management process in digital transformation involving citizens.
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For this to happen, we used multiple textual analysis techniques to explore the change management
process associated with citizen engagement in digital transformation. Initially, we conducted a systematic review
of relevant articles, utilising content analysis (Pohontsch, 2019) and thematic analysis (Braun & Clarke, 2022)
techniques to identify the characteristics of the change management process. Subsequently, we proposed a model
for the change management process based on these findings. Following this, we performed a case study using text
clustering technique (Mehta, et al., 2024) to analyse the change management process of the digital transformation
according to the model. This provided insights into the primary challenges/problems at each stage of the
change management process, along with the strategies employed to address them, in the context of the case study.
The findings of the present study will benefit for digital transformation developers and implementors to better
prioritise problems handling and develop corresponding solutions at different stages of the change management
process for digital transformation.

The rest of the paper is organised as follows: Material and methods section reviews related studies on
digital transformation involving citizens and describes the research method used in this study. Results section
presents the results from the data analysis using textual analysis techniques. Discussion section discusses
research findings, possible future research directions, and both theoretical and practical implications and
limitations from this study. Conclusion section summarises this paper.

Material and methods

In this section, we firstly present related studies on digital transformation involving citizens and then
describe the research methods used to conduct this study.

Related work

There are many studies concerning digital transformation involving citizens (Acco Tives Leao & Canedo,
2018; Becker, et al., 2023; Falco & Kleinhans, 2018; Hassan & Hamari, 2020; Purwanto, et al., 2020; Saxena, et
al., 2022), yet limited attention has been given to investigating the characteristics of the change management
process in this context. Digital transformation brings about potential changes in various areas within an
organisation or region, necessitating a management process to address these changes. The characteristics of
this change management process provide a theoretical lens (e.g., a model or framework developed) to understand
the necessary stages in digital transformation involving citizens and to develop the corresponding strategies
to address challenges/problems at each stage of this process, ensuring the success of digital transformation.
While Liu and Zowghi (2023) conducted a systematic review focusing on digital transformation involving
citizens, identifying the challenges/problems of digital transformation, the factors influencing the success of
digital transformation, and the communication methods used to involve citizens, an investigation of the
characteristics of the change management process was not included in their study. Accordingly, this study
addresses a research gap that requires the development of a model/framework depicting the stages of the
change management process for digital transformation involving citizens based on its characteristics, along with
a case study to apply this model see (Table 1).

Table 1. Difference between Liu and Zowghi (2023) and this study.

Compared facets The study (Liu & Zowghi, 2023) This study
Study scopes Three research questions in relation to the Characteristics of the change management process
challenges/problems in digital transformation, the
factors influencing the success of digital
transformation, and the communication methods
utilised to involve citizens, respectively

Research methods Systematic review Systematic review (based on the articles included in
Liu and Zowghi (2023)) and case study
Findings of the study Findings addressing the proposed three research ~ Characteristics of the change management process
questions A model developed based on the identified
An integrated framework based on the research characteristics
findings Insights of the change management process analysed
using the model in the case study
Significances of the study =~ The fragmented findings related to the research The characteristics of the change management
questions that were synthesised process that were identified and integrated into a
The findings that help set up priorities for the = model to provide a theoretical lens for understanding
problem areas based on actual situation of the this process
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organisation/community and specific application =~ The model that was demonstrated to be used in a
scenarios case study to assist in analysing the change
The findings that benefit to select appropriate  management process and provide both academic and
methods to involve citizens based on their benefits practical implications for change management and
and limitations for purposes digital transformation implementation

Research methods

Our study unfolded in two phases, each using a different research method: systematic review and case study,
as described below.

Systematic review

In the first phase, we aimed to delineate the characteristics of the change management process, in order to
construct a model for digital transformation that incorporates citizen engagement, drawing the insights from
the exiting literature. Accordingly, we utilised the systematic review method that contributing to selecting,
analysing and interpreting available literature related to a specific research topic, a research questions or a
phenomenon of interest (Nicoletti, et al., 2023). During this phase, we meticulously examined and categorised
sentences from the text of each selected article, specifically addressing the characteristics of the change
management process in the context of digital transformation involving citizens, by using content analysis technique
(Pohontsch, 2019). We then organised analogous content into groups, providing each group with a fitting
designation through thematic analysis technique (Braun & Clarke, 2022). Through a thorough review of each
included article with a specific focus on digital transformation involving citizens, we identified and formulated
the characteristics of the change management process to pave the way for model development.

The data for analysis in this stage contained the selected 33 studies from Liu and Zowghi (2023). In this
paper, we used the letter S followed by a number to label the articles included in the systematic review, to
report our results and distinguish with those references which are not the study sample in the systematic review.
The included articles in the systematic review are listed in (Appendix 1').

The change management process of digital transformation involving citizens comprises five main
characteristics identified from the systematic review: determining a change initiative, developing a change
plan, communicating changes resulting from digital transformation, monitoring the progress of changes, and
learning from past lessons. These characteristics help us to develop a model of change management process for
digital transformation involving citizens within the five stages see (Figure 1).

Communicating
Determining a change Developing a changes resulting Monitoring the Learning from past
initiative change plan from digital progress of changes lessons
transformation

Figure 1. A change management process model for digital transformation involving citizens developed in this study.

Determining a change initiative. This characteristics/stage pertains to analysing the necessity of
changes introduced by digital transformation and achieving desired outcomes. In study [S3], researchers
emphasised the importance of evaluating the capabilities of partners in digital transformation services
and the additional values created by digital transformation. This evaluation is crucial as the
implementation of digital transformation brings about changes in practices that a large group of people
must adapt to. If the initiative cannot convincingly demonstrate the benefits to the targeted audience,
the digital transformation implementation may fail before it even begins. For instance, citizens are
expected to handle tasks independently when they require services from providers during the initiation
of digital transformation [S10, S19]. In contrast, studies [S14, S18] suggest that, to better address citizens’
needs and gain a competitive advantage in the market, organisations must transform into customer-
centric operations through digital transformation amidst technological changes.

Developing a change plan. This characteristics/stage emphasises engaging citizens in the preliminary
phases of planning for the implementation of digital transformation and shaping alternative ways to achieve
the goals. As each citizen has equal power to present opinions, citizen engagement in crafting an implementation

* Appendix 1 is available at the following link: https:/iwww.dropbox.com/scl/filxpvi8e2s8zuu04jmObShb/Appendix-1.docx?rlkey=v2xo1ldzk2vb4mh6levnk4jsb&di=0
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plan for digital transformation contributes to strengthening a sense of collectivity to address a common issue,
enhancing their trust in the goal [S4, S9, S10, S27]. Capturing voices from citizens helps better shape and
reshape the implementation plans for digital transformation that fulfill various needs, making citizens more
likely to adapt to changes during the implementation of digital transformation [S6, S8, S14, S21, S22, S26].
Furthermore, clearly defining the results of change and aligning the change with organisational vision and
strategy contribute to determining whether or not the implementation of digital transformation achieves the
expected outcomes [S13, S14].

Communicating changes resulting from digital transformation. This characteristics/stage involves engaging in
communication with citizens and/or stakeholders from the inception of the change. Some studies have reported
that citizens were organised in workshops annually to provide new insights and feedback for improvements
when new services with changes derived from digital transformation were released [S10]. Similarly, researchers
consistently examined citizens’ attitudes toward technology to address human factors and resistance to
change [S13]. As noted in [S17], communication occurred with both top management and end-users at different
stages of digital transformation implementation for change management, contributing to the facilitation of
digital transformation projects.

Monitoring the progress of changes. This characteristics/stage concerns assessing the progress of digital
transformation implementation and evaluating its success or failure. Researchers have demonstrated that
citizens and/or stakeholders (e.g., governments) can easily access services derived from digital transformation
[S1, S2, S6, S31] and evaluate whether or not the implementation of digital transformation achieves the
expected effects. These effects may include improved participation and collaboration from citizens in civic
activities [S2, S24, S27, S28, S30] or the attainment of expected training objectives [S12], facilitated through
digital technologies. Some studies have also employed usability evaluations to measure the effects of the
digital transformation implementation [S10, S13, S15]. In light of this, partners and/or providers of digital
transformation products and services have a better chance to detect deviations and control risks at an early
stage [S1]. Meanwhile, citizen engagement in the digital transformation implementation also gives rise to
new service paradigms, such as innovations in devices or connectivity for improvements, providing an
opportunity to propose new changes [S5, S14].

Learning from past lessons. This characteristics/stage describes how implementers of digital transformation
reevaluate and learn from their experiences during the change management process to enhance the execution
of subsequent steps. Researchers observed that, in the digital transformation process, implementers tended to
focus excessively on technical changes within organisations, with limited attention given to understanding
the motivation and capability of citizens in adapting to these changes through the use of digital artifacts [S9].
The ways in which citizens use these artifacts determine the extent to which the expected values of digital
transformation can be achieved, emphasising the need to consider these managerial aspects in future digital
transformation projects. Moreover, implementers should innovate around new technologies, reconsider their
operations, and modify approaches to engaging citizens in digital transformation implementation [S11, S14,
S32]. Implementers also derive benefits from prior experiences, enabling them to revise procedures that hinder
work process efficiency [S14] and propose improvements to instigate changes at the optimal speed, such as
offering incentives to stimulate new digital transformation initiatives [S20].

Case study

The second phase aims to demonstrate the practicability of the developed model used for analysing the
change management process of digital transformation involving citizens, providing guidance and reference
for digital transformation developer and implementors to better manage changes and implement digital
transformation projects. We selected a case study that is well-suited for the scope of this research, as this
research method allows for a thorough investigation to comprehend more about an unknown or poorly
understood situation, or to generate new insights about a phenomenon (Yildirim, et al., 2022). In the case study,
we employed text clustering technique (Mehta, et al., 2024) to analyse the change management process of
digital transformation involving citizens based on the developed model, drawing on the data from online open
government news related to the case. In light of this, we have a better chance of recognising the main
challenges/problems encountered in digital transformation and the strategies used to overcome them. This
also provides us with insights and details into how changes were managed in the context of digital
transformation involving citizens within the case study. We selected Shanghai as the research site in the case
study because this research is supported and funded to investigate digital transformation in the Chinese
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context and Shanghai has taken the lead in urban digital transformation in China. This will help in learning
the experiences of change management for digital transformation involving citizens from the case study.

The data for the analysis in the case study came from online open government news by visiting Shanghai
government’s website (https://www.shanghai.gov.cn/). We selected the news released in 2023 as a practical
example to demonstrate the developed model that can be utilised to analyse the change management process
of digital transformation involving citizens from the collected data. By using the keywords “digital transformation”
and “citizen engagement” in the search engine of the website, we identified 82 pieces of news. After reviewing
their full text, we removed 49 pieces that mentioned only the keyword “digital transformation” or only the
keyword “citizen engagement”. Finally, only 33 pieces of news (above eighty-eight thousand words in total)
remained for text clustering analysis. The title of the news remained for further data analysis is listed in
(Appendix 22).

In summary, the change management process for digital transformation involving citizens was analysed
in this study using multiple textual analysis techniques (i.e., content analysis, thematic analysis and text
clustering analysis).

Results

This section presents the results of the case study using the model developed in the systematic review for
analysing the change management process of digital transformation involving citizens. Here, we focus specifically
on the case of the city’s digital transformation in Shanghai, to understand the challenges/problems in this
process and the strategies to address them.

As mentioned in the Research Method section, the data analysis is drawn on online open government news
related to the Shanghai’ case study by using text clustering technique (Braun & Clarke, 2022). In this study, we use
the tool Weiciyun (www.weiciyun.com) to conduct text clustering analysis, since this tool is convenient,
available for its members to use online, and widely applied to analyse Chinese texts. Firstly, we took
advantages of the function of the Latent Dirichlet Allocation (LDA) topic model (Jelodar, et al., 2019) in its
interface to upload the texts. The LDA approach was used in the present study for two reasons: (1) generally,
the words with the highest probabilities within each topic offer a clear indication of the content associated with
that particular topic, as inferred from the word probabilities generated by LDA (Jelodar, et al., 2019). This helps
us to better identify the most frequently used words related to the five stages of the change management
process in the texts to analyse challenges/problems and relevant strategies addressing them. (2) The LDA
approach that adds semantic associations to traditional textual analysis (e.g., thematic analysis) enables the
automatic identification of latent thematic information within large-scale collected texts without relying on
external dictionary-based similarity calculation methods. This approach addresses the challenges related to
polysemy and synonymy, enhancing the professionalism of textual analysis in the context of this study. Secondly,
we adopted the semi-automatic classification to label the relevant words (namely, the most frequently
mentioned five nouns in the texts in relation to each stage of the change management process model for digital
transformation involving citizens identified in the systematic review to concentrate the topic of interest and
develop insights) identified from the texts for the five stages in the model. In light of this, we identified the
most concerned subject contents for each stage of the change management process to better understand the
phenomena.

By conducting the text clustering analysis based on the LDA topic model, we thus obtained the relevant
words (that were most frequently mentioned in the texts) and TF-IDF scores? of the subject content for each
stage of the process see (Table 2).

Determining a change initiative. Under this subject, “city” was most frequently mentioned in the texts.
Digitalisation is changing our society in an irreversible trend, and Shanghai is advancing city digital
transformation with the aim of creating an internationally influential digital city. This initiative seeks to
explore a new path for the governance of super-sized cities with Chinese stages, and to catalyse and promote
digital transformation in other cities. Digital transformation brings the new challenges in areas such as the
rule of law and regulations. To address these challenges, Shanghai government continuously strengthens
institutional improvement and legal safeguards, contributing to the reconstruction of social management
rules in the digital era.

2 Appendix 2 is available at the following link: https://www.dropbox.com/scl/filvgzxwiva4ewwzmg3ghgtl/Appendix-2.docx?rikey=7cwmvlkq4u9tm3yrnoehSjsoz&di=0
3 TF-IDF represents the word importance of texts in a corpus, facilitating the identification of texts most relevant to the topic of interests (Qaiser & Ali, 2018).
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Table 2. Words and TF-IDF scores of the subject content for each stage of change management process of digital transformation
involving citizens

Determining a change initiative Developing a change plan
Words Frequency TF-IDF Words Frequency TF-IDF
City 168 0.005 Centre 99 0.004
Citizen 127 0.004 internationality 70 0.003
Enterprise 124 0.004 Platform 65 0.003
Community 72 0.003 Domain 60 0.003
Technology 59 0.003 Function 56 0.003
Communicating changes resulting from digital transformation
Words Frequency TF-IDF
Citizen 137 0.004
Crowd 77 0.003
System 67 0.003
City management 65 0.003
Idea 53 0.002
Monitoring the progress of changes Learning from past lessons
Words Frequency TF-IDF Words Frequency TF-IDF
Community-level 94 0.004 Comprehensiveness 85 0.003
Aspect 42 0.002 Theme 49 0.002
Data 39 0.002 Situation 32 0.002
Representative 37 0.002 System 32 0.002
Intensity 22 0.001 Transformation 29 0.002

Developing a change plan. “Centre” was most frequently mentioned in this subject. In the background of
digital transformation, Shanghai adheres to the development ideology centered around the people and integrates
the important concept of “People’s City” throughout the entire process of planning, construction, and management.
To overcome the challenges from shaping the activities for digital transformation implementation, the government
has developed a series of digital transformation plans and policies, guiding enterprises in constructing digital
workshops and smart factories, and enhancing the community information infrastructure and intelligent
terminal development. Citizens are also invited to participate in the activities related to digital transformation
and digital city governance.

Communicating changes resulting from digital transformation. In terms of this subject, “citizen” was also
most frequently mentioned in the texts. When achieving certain phased outcomes and progress in digital
transformation, stakeholders invite citizens to participate in open days for digital products and educational
outreach events. This aims to enhance citizens’ digital literacy and gather their feedback and experiences,
thereby further improving digital products and services. Additionally, representatives of the people are organised
in the meetings to provide their suggestions and insights for digital transformation. These communication
activities help better address the issue of the “digital divide”, advocating for various public services to be
digitally accessible for all.

Monitoring the progress of changes. For this subject, “community-level” was most frequently mentioned in
the texts. The government persists in conducting satisfaction assessments from community-level and consider
citizen satisfaction as the fundamental criterion for handling complaints on digital city governance. With biannual
satisfaction evaluations as a key focus, the government prioritises the rectification of issues identified through
complaint assessments. It also conducts investigations on social norms such as ethics and morality, and intervenes
risks in data governance and privacy by enhancing the construction of standards systems for data, systems, networks,
products, and security. Based on these strategies, the government enhances the momentum in advancing various
civic digital service initiatives and monitoring in order to improve the satisfaction of community-level.

Learning from past lessons. “Comprehensiveness” was most frequently mentioned in this subject. Through
a comprehensive review of the achievements and progress in the city’s digital transformation, insights from the
Shanghai’s experience in city’s digital transformation are derived. First, the full implementation of the
important concept of “People’s City” is emphasised, integrating people’s democracy into the entire process
of city digital transformation. This involves establishing a digital city governance model where everyone
participates, takes responsibility, contributes, and shares. Second, leveraging the comprehensive advancement
of digital transformation, resources are coordinated to support urban infrastructure construction, community
public services, and the development of key industries. This drives comprehensive process redesign, rule
reconstruction, and function shaping across various sectors of the city.
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Discussion

The present study identified the characteristics of the change management process for digital transformation
involving citizens and integrated them into a model that contributes to a better understanding of this process.
This model was then further employed in a case study to demonstrate its practicability in analysing the change
management process in digital transformation. In this section, we firstly discuss the findings on the change
management process identified in this study (from both systematic review and case study). Secondly, we
provide implications for both academia and practitioners. Lastly, we outline the limitations of this study that
will guide future work.

Extending the understanding on the change management process for digital transformation
involving citizens

This study reveals a set of characteristics/stages in the change management process of digital transformation
involving citizens: (1) determining a change initiative, (2) developing a change plan, (3) communicating changes
resulting from digital transformation, (4) monitoring the progress of changes, and (5) learning from past
lessons. Essentially, researchers have developed frameworks for the change management process in their
study contexts (Hwang & Low, 2012; Mento, et al., 2002; Sujova & Rajnoha, 2012), assisting us in recognising
the commonalities and differences from related studies, as illustrated in (Figure 2). To create (Figure 2), we
initially referred to the stages included in related studies on the change management process (Hwang & Low,
2012; Mento, et al., 2002; Sujova & Rajnoha, 2012) and then grouped these stages based on their similarity
according to their definitions and descriptions in the text. Subsequently, we utilised the terms explicitly
mentioned in the articles to present the stages in the figure. See (Appendix 3%).

Common stages in the change process management frameworks

= e ]\I|||. framework
Determination of . " Implementation Monitoring e the £ e
Ref Elaboration of P : . ]‘[' Leamning from developed Does the framework
erence change starting y of needed achieved effects idress the sequence
change project - past experiences towards digital — address the sequence
points = g changes of change 4 fevents?
transformation? 01 cvents!

Sujova & Rajnohs (2012) ‘J‘
Hwand & Low (2012)
Menso et al. (2002) X y
This study "J .v-
represents the stages that have been considered in the study
represents the stages that have not been considersd in tbe study

Figure 2. Communalities and differences in the stages of change process management between prior studies and this work.

Several studies have proposed a general framework for change management process, considering the sequence
of events in this process as the defining stages of their frameworks (Hwang & Low, 2012; Mento, et al., 2002;
Sujova & Rajnoha, 2012). They all viewed change management as a dynamic and interrelated process, where
an issue related to the change could trigger or affect other interconnected events. Accordingly, establishing links
between these events is a significant enabler to guarantee a successful change management process. Our
study thus contextualised the stages of the change management process for digital transformation, supported
by citizen engagement, and considered the most common stages in this process. We note that the identified
stages of the change management process in this study did not use the same term to describe the stage of
“implementation of needed changes” in prior studies (Hwang & Low, 2012; Sujova & Rajnoha, 2012). This is
because our study focused on digital transformation involving citizens, and during the implementation of a
digital transformation project, change management was addressed through a constant communication with
participants to apply the changes. This constant communication can be viewed as an essential element in digital
transformation implementation to support change initiation and management, aligning with the results from
Mento et al. (2002), in the context of digital transformation.

By using the developed model, we further analysed the change management process in the case study and
discussed relevant challenges/problems in each stage of the change management process and strategies used
to overcome the challenges/problems. These findings are summarised in (Table 3) that will benefit for
developers and implementors of digital transformation to implement and manage changes in order to achieve
their expected goals in the digital transformation projects.

4 Appendix 3 is available at the following link: https://www.dropbox.com/scl/filju4ejlbiftl3rofpp1x6b/Appendix-3.docx?rlkey=mg6801mtdglwkimzx6s8nhlpp&dl=0
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Table 3. A summary of challenges/problems in the change management process of digital transformation involving citizens and
strategies used to address them in the case study

Stage of change management process in Challenges/problems Strategies used to address the
digital transformation involving citizens challenges/problems
Determining a change initiative Incomplete legal and regulatory framework Continuously strengthen institutional
that aligns with digital transformation improvement and legal safeguards
Developing a change plan Shaping the activities for digital Develop a series of digital transformation
transformation implementation plans and policies and invite citizens to play

their parts in relevant activities
Communicating changes resulting from “Digital divide” that creates the gap between Invite citizens to participate in open days for

digital transformation those who have access to online information  digital products and educational outreach
and digital technologies and those who do events and collect their feedback and
not suggestions
Monitoring the progress of changes Issues identified through complaint Prioritise the rectification of issues based on
assessments such as data governance and  citizen satisfaction assessments and intervene
privacy in risk prevention
Learning from past lessons Comprehensively practicing the important  Integrate people’s democracy into the entire
concept of “People’s City” and promoting process of city digital transformation and
digital transformation coordinate resources across various sectors of

the city to support relevant activities

Implications of this study

Implications from the theoretical perspective. Theoretical contributions of this study include a systematic
review of identifying the characteristics of the change management process and developing a model for the
process. This is achieved by considering the commonalities generated from stages included in the change
management process from related studies (Hwang & Low, 2012; Mento, et al., 2002; Sujova & Rajnoha, 2012)
and contextualising these stages in the specific context of digital transformation involving citizens, which is
lacking in the existing literature.

Our findings elucidated the stages of the change management process in a model, revealing it to be a
dynamic and interconnected process, which are consistent with prior studies (Hwang & Low, 2012; Mento, et
al., 2002; Sujova & Rajnoha, 2012), in the context of digital transformation involving citizens. Challenges
emerge in this process, necessitating collaborative efforts for resolution.

The study shows that maintaining constant communication with participants helps land digital transformation
in the change management process. This stage, thus, serves as the essence of implementing digital transformation,
which is in an agreement with the results reported by Mento et al. (2002).

By using text clustering technique, the present study demonstrated the developed model can be applied to
analyse the change management process of digital transformation involving citizens in a case study and gain an
insight into challenges/problems in the process and relevant strategies to address them, as presented in the
section of Results.

Implications from the practical perspective. Our findings on the characteristics of the changes
management process in the context of the study allow digital transformation developers and implementors to
realise the role of citizen engagement at different stages of this process. For instance, opinions and feedback
from citizens will help (1) determine whether or not it requires changes initiated by digital transformation to
achieve citizens’ demands based on the current development situation and investment capability of an organisation,
(2) formulate a change plan and revise the change process, (3) improve methods of constant communications
to facilitate the implementation of digital transformation, (4) monitor and evaluate the change progress in order to
ensure the digital transformation projects that achieve the expected goals, and (5) gain insights into the digital
transformation success or failure for improvements. From both systematic review and case study of city’s
digital transformation in Shanghai, several implications related to the characteristics of the change management
process in future practices are outlined below:

Firstly, the majority of current digital transformation initiatives follow a top-down approach. Introducing
gamification in citizen involvement can enhance the potential to facilitate bottom-up digital transformation
initiatives. This approach aims to meet citizens’ requirements and enhance the acceptance of digital transformation
products and services.

Secondly, when developing a change plan, organisations/communities open up channels for expression
and actively listen to public suggestions since citizens are the target audience for digital transformation products
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and services. Contingency plans should be established to remedy issues that may arise during the transformation
process, utilising intelligent technology to predict risks and intervene early. Meanwhile, thorough investigations
need to be conducted to validate the feasibility of digital transformation plans, minimising potential losses
in the event of transformation failures.

Thirdly, while the voices from citizens are captured in routine communications during the change management
process, it is important to determine whether the problems raised by participants have been addressed. This
step is crucial for successfully implementing the changes, such as the updated digital transformation products
and services, and enhancing citizens’ satisfaction.

Fourthly, organisations/communities should rely on a guideline/checklist to carry out relevant activities
for change management and evaluate the change process with predefined targets. Otherwise, it is difficult for
organizations/communities to implement the changes and determine their current position and future direction.

Lastly, the lessons learned from prior experiences regarding the root causes of success or failure in digital
transformation, supported by citizen engagement, will assist in strategising the change process and developing
solutions to address the problems encountered at different stages of the change management process. This
helps better achieve digital transformation goals.

Limitations of this study

This study still has a few limitations. Firstly, while we searched for and selected the research publications
to ensure the inclusion of relevant studies as much as possible, there may still be some articles not included
in the study sample and we might have underestimated the characteristics of the change management process
in the context of digital transformation involving citizens. However, the primary sources of this field have
been applied to address an exhaustive scope on the topic of interest, covering the potential largest set of peer-
reviewed, relevant literature from English language sources identified in our review. Secondly, in the case study
we only utilised limited online open documents to conduct text clustering analysis to ascertain the main
challenges/problems and relevant strategies used to address them at each stage of the change management process.
Further investigations are encouraged to compare the results with our findings in this study through collecting
and analysing other relevant documents and transcription texts derived from interviews/surveys focusing on
specific questions of the change management process of Shanghai’s city digital transformation.

Conclusion

The present study employed multiple textual analysis techniques to examine the change management
process of digital transformation involving citizens. Firstly, content analysis and thematic analysis techniques
were utilised to identify the characteristics of the change management process from the reviewed papers,
resulting in a developed change management process model. A case study on Shanghai’s digital transformation
involving citizens was then analysed based on this model and text clustering technique to gain insight into
the main challenges/problems at each stage of the process and the strategies used to address them. Both
theoretical and practical implications of this study are discussed.

Acknowledgements

This research was supported and funded by the Humanities and Social Sciences Youth Foundation, Ministry
of Education of the People’s Republic of China (Grant No.21YJC870009) and Guangxi Provincial College Students’
Innovation and Entrepreneurship Training Program Project (§202410595299).

References

Acco Tives Leado, H., & Canedo, E. D. (2018). Best practices and methodologies to promote the digitization
of public services citizen-driven: A systematic literature review. Information, 9(8), 197.
https://doi.org/10.3390/info9080197

Becker, J., Chasin, F., Rosemann, M., Beverungen, D., Priefer, ., Brocke, ]., Matzner, M., del-Rio-Ortega, A.,
Resinas, M., Santoro, F., Song, M., Park, K., Di Ciccio, C. (2023). City 5.0: Citizen involvement in the
design of future cities. Electronic Markets, 33(1), 10. http://dx.doi.org/10.1007/s12525-023-00621-y

Braun, V., & Clarke, V. (2022). Conceptual and design thinking for thematic analysis. Qualitative Psychology,
9(1), 3-26. https://doi.org/10.1037/qup0000196

Acta Scientiarum. Technology, v. 47, 71028, 2025



Page 10 of 10 Liu et al.

Chatterjee, S., Khorana, S., & Kizgin, H. (2022). Harnessing the potential of artificial intelligence to foster
citizens’ satisfaction: An empirical study on India. Government Information Quarterly, 39(4), 101621.
https://doi.org/10.1016/j.giq.2022.101621

Falco, E., & Kleinhans, R. (2018). Beyond technology: Identifying local government challenges for using
digital platforms for citizen engagement. International Journal of Information Management, 40, 17-20.
https://doi.org/10.1016/j.ijinfomgt.2018.01.003

Hassan, L., & Hamari, J. (2020). Gameful civic engagement: A review of the literature on gamification of e-
participation. Government Information Quarterly, 37(3), 101461. https://doi.org/10.1016/j.giq.2020.101461

Hwang, B.-G., & Low, L. K. (2012). Construction project change management in Singapore: Status,
importance and impact. International Journal of Project Management, 30(7), 817-826.
https://doi.org/10.1016/j.ijproman.2011.11.004

Jelodar, H., Wang, Y., Yuan, C., Feng, X., Jiang, X., Li, Y., & Zhao, L. (2019). Latent Dirichlet allocation
(LDA) and topic modeling: Models, applications, a survey. Multimedia Tools and Applications, 78, 15169-
15211. https://doi.org/10.1007/s11042-018-6894-4

Liu, C., & Zowghi, D. (2023). Citizen involvement in digital transformation: A systematic review and a
framework. Online Information Review, 47(4), 644—660. https://doi.org/10.1108/0IR-12-2021-0656

Mehta, V., Agarwal, M., & Kaliyar, R. K. (2024). A comprehensive and analytical review of text clustering
techniques. International Journal of Data Science and Analytics, 1-20. https://doi.org/10.1007/s41060-023-
00456-6

Mento, A., Jones, R., & Dirndorfer, W. (2002). A change management process: Grounded in both theory and
practice. Journal of Change Management, 3(1), 45-59. https://doi.org/10.1080/714042520

Nicoletti, R. S., Souza, A. S. C. de, & Rossi, A. (2023). Effective width of steel-concrete composite box girder
bridges: A review and method comparison. Acta Scientiarum. Technology, 46(1), e64764.
https://doi.org/10.4025/actascitechnol.v46i1.64764

Pohontsch, N. J. (2019). Qualitative content analysis. Rehabilitation, 58(6), 413-418.
https://doi.org/10.1055/a-0943-8648
Purwanto, A., Zuiderwijk, A., & Janssen, M. (2020). Citizen engagement with open government data:

Lessons learned from Indonesia’s presidential election. Transforming Government: People, Process and
Policy, 14(1), 1-30. https://doi.org/10.1108/TG-06-2019-0054

Qaiser, S., & Ali, R. (2018). Text mining: Use of TF-IDF to examine the relevance of words to documents.
International Journal of Computer Applications, 181(1), 25-29. https://doi.org/10.5120/ijca2018917395

Rueckel, D., Muehlburger, M., & Koch, S. (2020). An updated framework of factors enabling digital
transformation. Pacific Asia Journal of the Association for Information Systems, 12(4).
https://doi.org/10.17705/1pais.12401

Sanchez-Corcuera, R., Nunhez-Marcos, A., Sesma-Solance, J., Bilbao-Jayo, A., Mulero, R., Zulaika, U.,
Azkune, G., & Almeida, A. (2019). Smart cities survey: Technologies, application domains and challenges
for the cities of the future. International Journal of Distributed Sensor Networks, 15(6), 1550147719853984.
https://doi.org/10.1177/1550147719853984

Saxena, D., Muzellec, L., & McDonagh, J. (2022). From bureaucracy to citizen-centricity: How the citizen-
journey should inform the digital transformation of public services. International Journal of Electronic
Government Research, 18(1), 1-17. https://doi.org/10.4018/IJEGR.295954

Sestino, A., Prete, M. 1., Piper, L., & Guido, G. (2020). Internet of Things and Big Data as enablers for business
digitalization strategies. Technovation, 98, 102173. https://doi.org/10.1016/j.technovation.2020.102173

Simonofski, A., Vallé, T., Serral, E., & Wautelet, Y. (2021). Investigating context factors in citizen
participation strategies: A comparative analysis of Swedish and Belgian smart cities. International Journal
of Information Management, 56, 102011. https://doi.org/10.1016/j.ijinfomgt.2020.102011

Sujova, A., & Rajnoha, R. (2012). The management model of strategic change based on process principles.
Procedia - Social and Behavioral Sciences, 62, 1286-1291. https://doi.org/10.1016/j.sbspro.2012.09.220

Yildirim, M. S., Aydin, M. M., & Gokkus, U. (2022). Multimethod simulation approach for capacity design of

a truck parking area in city ports. Acta Scientiarum. Technology, 44(1), e58110.
https://doi.org/10.4025/actascitechnol.v44i1.58110

Acta Scientiarum. Technology, v. 47, 71028, 2025



