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Abstract

Context: Personas are commonly employed in software projects to better
understand end-users needs. Despite their frequent usage, there is a limited
understanding of their practical application and effectiveness.

Objective: This paper aims to investigate the current practices, methods,
and challenges associated with using personas in software development.

Method: A two-step investigation was conducted, comprising interviews
with 26 software developers, Ul/UX designers, business analysts, and product
managers, along with a survey of 203 practitioners.

Results: The findings reveal variations in the frequency and effectiveness of
personas across different software projects and I'T companies. Additionally,
the study highlights the challenges practitioners face when using personas
and the reasons for not using them. Notably, the research shows that some
human aspects (e.g., the needs of users with disabilities), often assumed to
be a key feature of personas, are frequently not considered for various reasons
in requirements engineering.

Conclusions: The study provides actionable insights for practitioners to
overcome challenges in using personas during the requirements engineering
stages. Furthermore, it identifies areas for future research to enhance the
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effectiveness of personas in software development.
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1. Introduction

Requirements engineering (RE) focuses, among others, on understanding
the needs and goals of the users who will interact with the system under
development (Pohl, 2010). One effective way to achieve this is through the
use of personas (Salminen et al., 2022). Personas are fictional (yet specific
and concrete) characters that represent different user types, and they help to
create a common understanding of the users’ demographics, needs, behaviors,
motivations, and pain points (Schneidewind et al., 2012; Dupree et al., 2018;
Liu et al., 2022; Salminen et al., 2022). By using personas, requirements
engineers can design systems that meet the needs of the intended users and
ensure that the system is user-friendly and effective (Blomquist and Arvola,
2002; Adlin et al., 2001; An et al., 2018).

Personas have been widely adopted in numerous fields, such as market-
ing (Revella, 2015), product design (Long, 2009), education design (Arora
et al., 2023b), and user experience design (Matthews et al., 2012). In RE,
personas are anecdotally known to be widely used (Aoyama., 2005; Schnei-
dewind et al., 2012). In the early stages of RE, personas are known to be
typically created based on research and analysis of user data, such as surveys,
interviews, and usability tests of previous versions of the software (Salminen
et al., 2022; Pruitt and Grudin, 2003). Personas further provide design prac-
titioners with a common language and understanding when discussing users
from different countries and cultures (Nielsen and Storgaard Hansen, 2014;
Nielsen et al., 2013). Despite anecdotal evidence on the widespread use of
personas in software development, there is limited research on how practi-
tioners use them in RE. For instance, to what extent are personas used in
practice, what kinds of projects are personas more likely to be used in, and
what are the challenges associated with implementing personas in practice?
There has not been much research to answer such questions.

Understanding how personas are used in RE is essential for improving
overall software quality and ensuring that products meet the needs and expec-
tations of diverse user groups (Karolita et al., 2023). Effective persona usage
can enhance user satisfaction and lead to more successful software projects.



To address the aforementioned gaps, this paper presents the results of a sur-
vey and interviews with practitioners to explore the status quo of persona
usage in the industry. Our main objective of the survey and interviews was
to investigate the use of personas in industry, specifically including (1) the
use of personas in software projects for customers, businesses, and govern-
ment in different-sized companies, e.g., large corporations, small-to-medium
enterprises (SMEs) and startups; (2) the key job roles involved in using and
creating personas in the industry; (3) the methods utilized by different roles
and companies to implement personas, including approaches for identifying
the key ‘human aspects’ of users (Hidellaarachchi et al., 2022a) and providing
feedback on current methods or standards, and (4) the challenges associated
by practitioners with personas.

As mentioned above, one key factor (among others) we were interested
in personas was the coverage of human aspects, such as personality, gender,
motivation, culture, and physical or mental issues (Grundy, 2020; Fazzini
et al., 2022). Human aspects have recently received increasing attention
in RE research (Wang et al., 2021; Hidellaarachchi et al., 2022a,b; Ahmad
et al., 2023; Arora et al., 2023a; Chauhan et al., 2024) and have become
an integral part of the software development process, as developers aim to
develop systems that are more responsive to user needs and better align with
the user goals and values. Given that personas, by their very definition,
emphasize the individual attributes (or human aspects) of users, we felt it
was imperative to include a section in our survey and interviews specifically
examining the extent to which these aspects are represented in personas.

Our paper answers the following three research questions (RQs):

RQ1. How common is the use of personas across different software de-
velopment project contexts?

RQ2. What are the current practices for building personas?

RQ3. What are the main challenges associated with persona usage in
software projects?

We surveyed 203 practitioners and interviewed 26 practitioners to under-
stand the usage (or not) of personas in their context and answer our RQs.
The survey included software developers, Ul/UX designers, business ana-
lysts, project managers, and user researchers. The role of the user researcher
was slightly unconventional in our survey. The role is responsible for under-
standing user behaviour, needs, and motivations to inform the design and
development of products and digital services. In our interviews, we had sim-
ilar roles and a CEO of a startup for an e-learning system. We had good



coverage of participants from large corporations, SMEs and startups, and
people working in different application domains, such as finance, education,
cloud services, and virtual reality (VR).

Our study revealed that the usage of user personas varies significantly
among different types of software projects and different-sized I'T companies.
For instance, personas are less commonly used in startups, government soft-
ware projects, or in VR and gaming projects. Moreover, various I'T compa-
nies and practitioners tend to have diverse preferences for methods to collect
and analyze user data and generate personas. Some companies deploy dedi-
cated data-driven platforms for collecting and maintaining user information
for personas, whereas some companies (including startups) favor traditional
RE methods to analyze user data and capture user requirements. Moreover,
we observed that the human-aspect-information within personas can differ
based on distinct application contexts. Notably, certain user groups, such
as those with specific physical needs, often go unnoticed. Finally, based on
our analysis, we identify some current challenges related to using personas
in industry and propose future research directions. In summary, the paper
makes the following contributions:

e We provide empirical evidence on the extent to which personas are
used in RE and the factors influencing their adoption. Our empirical
evidence is based on a survey with more than 200 practitioners and
interviews with 26 practitioners.

e We report on the types of projects and organizations in which personas
are most commonly used and the factors that drive their adoption in
these contexts.

e We delineate the key challenges associated with persona adoption in
the industry.

e We identify gaps and recommendations for future research on the use
of personas in RE.

This paper is organized as follows: Section 2 describes key related work
in the areas of personas in software development and requirements engineer-
ing. Section 3 presents the detailed process of the methodology. Section 4
discusses the key findings from the analysis of interviews and surveys. Sec-
tion 5 presents the implications for practitioners and researchers. Section 6



presents the threats and limitations. Finally, section 7 concludes the paper.

2. Related Work

In this section, we cover the related work on the personas in software
engineering. We first cover the related work on personas in general in software
development and then delve deeper into the use of personas in RE.

2.1. Personas in Software Development

Personas are a popular tool in various fields, such as software development
(Matthews et al., 2012), healthcare, higher education (Arora et al., 2023b),
marketing(Clarke et al., 2015), robotics (Rea and Young, 2019), dialogue sys-
tem (Kroger et al., 2015), video games (Canossa and Drachen, 2009), privacy
and security (Atzeni et al., 2011), and recommendation systems (Fan et al.,
2007). Prior work has noted that personas are used more widely in software
development than in other areas such as healthcare and education (Salmi-
nen et al., 2022). Personas are a critical approach for UI/UX design and
development teams (e.g., large development teams) to gain a better under-
standing diverse users (Matthews et al., 2012; Cooper et al., 2014; Goodwin,
2011). Specifically, Billestrup et al. (2014a) investigated the use of personas
in software development and found that personas can facilitate collaboration
between designers and developers not working closely together. However,
prior work indicated that most software practitioners do not use personas in
software development due to a lack of knowledge and understanding of the
user’s work and goals (Billestrup et al., 2014b; Bruun and Stage, 2012). More-
over, most of the respondents have never heard of personas (Billestrup et al.,
2014b). Guan et al. (2021) found that personas are most commonly used
in UI/UX design studies. Although some persona information may overlap
in specific domains, such as Ul/UX, market research, healthcare, and social
media strategy, the content of personas varies across different domains. For
example, hobbies informs of potential situations are a primary concern for
designers. In addition, personas are a critical approach for Ul/UX design and
development teams (e.g., large development teams) to gain a better under-
standing diverse users (Matthews et al., 2012; Cooper et al., 2014; Goodwin,
2011). Nielsen and Storgaard Hansen (2014) indicated that personas can
facilitate communication with non-UI/UX professionals; however, there is a
lack of detailed reports on their benefits. Meanwhile, prior work pioneered



the guidelines for using personas as an essential medium for communication
among development teams (Goodwin, 2011; Pruitt and Grudin, 2003; Massa-
nari, 2010). Friess (2012) indicated although personas have many limitations,
it offers subtle benefits, such as designers who create personas may better
understand the user’s needs and goals.

Additionally, to address these challenges, an increasing number of work
used data-driven methods and Al-generative tools to create user personas.
Specifically, Watanabe et al. (2018) proposed using data-driven methods to
generate personas to support business-to-business software development com-
panies (Salminen et al., 2021). Zhang et al. (2023) demonstrated a generating
persona tool based on the GPT-4 model and knowledge graph. This tool also
enhances communication and collaboration among design students and fills
gaps in subjectivity in personas created by design students due to their lack
of professional qualitative and quantitative analysis (Zhang et al., 2024). In
addition, some work suggested that persona tools are designed to help soft-
ware practitioners understand the special user needs, such as the elderly,
children and disabled users (Kanij et al., 2023; Liu et al., 2022). Mean-
while, Karolita et al. (2024) suggested that persona tools should be able to
recommend relevant human factors and values for inclusion in personas.

Human Factors in Personas. Grundy (2020) pointed out that human-
centric issues are incorporated into the critical SE challenges. Some existing
research works have investigated important human factors such as person-
ality, emotions, motivation, culture, and so on (Capretz and Ahmed, 2010;
Colomo-Palacios et al., 2019; Franga et al., 2014; Shah et al., 2012). How-
ever, due to a lack of knowledge of the design and evaluation of these human
factors in requirements stages, software engineers can not incorporate human
factors issues into the development process (Liu et al., 2022; Winter et al.,
2018). Some persona prototype tools have been designed to help developers
address challenges in their software projects (Liu et al., 2022; Salminen et al.,
2022). Anvari et al. (2017) suggested that personas should include human
factors to represent the target users of software applications better (Dow
et al., 2006; Zhu et al., 2019). Additionally, Liu et al. (2022) demonstrated
how persona prototype tools are used in the industry. More than half of the
participants agreed that the persona prototype tool helps discover potential
human issues, such as accessibility needs (de Almeida and Gama, 2021).



2.2. Personas in Requirements Engineering

Personas are frequently used in different RE phases, such as elicitation
and validation (Dupree et al., 2018; Liu et al., 2022; Salminen et al., 2022).
For instance, Acuna et al. (2012) have argued that personas can enhance the
understanding of software product goals, behaviour, and the characteristics
of users and their interactions with the systems. Persona’s content must com-
bine the various phases of RE and design processes with user insights (Salmi-
nen et al., 2022; Anvari et al., 2015; Schneidewind et al., 2012; Grudin and
Pruitt, 2002). In particular, different personas can be allocated to different
designers and software developers in software projects. Software developers
can also use ad-hoc or imaginary personas to analyze potential requirements
in RE (Cleland-Huang et al., 2013). Although the literature on the use of per-
sonas in RE is limited, a recent study highlighted that personas have notable
shortcomings in RE activities, particularly in the analysis, specification, and
validation of requirements (Karolita et al., 2023). Many methods are com-
bined with personas to analyze requirements and guide design and interface
development, such as scenarios, semi-structured interviews, prototyping, and
storyboards (Pruitt and Grudin, 2003; Anvari et al., 2017; de Haan, 2015; Ar-
vola and Linder, 2018). For example, prior research has proposed a method
that automatically generates 3D avatars based on persona data by observing
user behaviours in the virtual environment (Wang et al., 2021). Blanco et al.
(2014) have found that scenarios and personas can help improve shared un-
derstanding of functional requirements, thereby reducing ambiguities in the
requirements. Scenarios can also help to complement the contexts of per-
sonas and provide a clearer description of user requirements in RE (Aoyama,
2007; Aoyama., 2005). Salminen et al. (2022) proposed a survey instrument
(Persona Readiness Scale) to measure organizational readiness for personas.
This approach can help to improve compatibility between the organizations
and personas. However, Friess (2012) pointed out that personas alone may
not be suitable for prioritising end-user needs. Additionally, Billestrup et al.
(2014a) indicated a series of challenges faced by software developers using
personas in software development projects, including a lack of understanding
of personas, lack of funding and times, and limited technical knowledge.

As covered in this section, several research strands cover several important
factors related to persona creation, information captured in personas, and the
importance of personas in RE and software development. However, there is
still a lack of comprehensive investigations into the practitioners’ perspectives
on personas with different characteristics in RE, which our study attempts
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to do with more than 203 practitioners in our survey and 26 participants in
our interviews.

3. Methodology

Our study aims to understand the practitioners’ perspectives on the usage
of personas in different types of companies and industries for different types
of software projects. We base our study on a survey and semi-structured in-
terviews. The Human Ethics Advisory Group at Deakin University (Faculty
of Science, Engineering and Built Environment) reviewed and approved our
study (reference: SEBE-2022-62).

3.1. Research Questions

Our study was structured around three research questions (RQs):

RQ1. How common is the use of personas across different soft-
ware development project contexts? RQ1 aims to investigate the cur-
rent state of persona usage in software development. We analyze the type of
companies that employ personas (e.g., big corporations, small and medium-
sized enterprises (SMEs), and startups), the type of software projects at
hand (e.g., software as part of corporate projects, government projects, and
developed directly for end users), and the roles that use personas.

RQ2. What are the current practices for building personas?
RQ2 aims to understand the current practices around capturing the users’
information in personas. To this end, among others, RQ2 delves into the
inclusion of human aspects — delineated as human attributes such as age,
gender, cultural background, and physical and mental abilities — in the
persona construct.

RQ3. What are the main challenges associated with persona us-
age in software projects? RQ3 aims to explore the challenges that prac-
titioners associate with the implementation of personas in software projects,
to understand the reasons for their limited adoption, and ultimately assess
the feasibility of addressing some of these challenges.

To answer these RQ)s, we adopted a sequential exploratory strategy to
comprehensively investigate the use and construction of personas in software
development (Creswell and Creswell, 2017). Our approach began with in-
depth, qualitative interviews with 26 practitioners spanning diverse roles and
organizations. The interviews offered valuable preliminary insights, helping



us understand the nuances, key themes, and patterns around persona us-
age. Informed by these findings, we designed and administered a survey to
203 practitioners to quantitatively examine our findings on a broader scale.
Below, we discuss the design of our interviews and survey studies.

3.2. Participants Recruitment

In our study, we aimed to recruit a diverse cohort of participants. To
ensure the relevance of our findings, we mandated that participants have at
least three years of work experience and are familiar with personas. We also
aimed to recruit survey respondents with experience in IT/SE domains or
those associated with companies operating within the IT/SE sectors (some
responses were filtered out during analysis). We advertised our study to vari-
ous social media, such as LinkedIn (LinkedIn, 2023), WeChat WeChat (2023),
and Twitter Twitter (2023). We also recruited some interviewees via our
professional networks. For the online survey, we distributed the online sur-
vey through Web forums (e.g., GitHub (GitHub, 2023) and Reddit (Reddit,
2023)), and social media (e.g., LinkedIn (LinkedIn, 2023), Twitter (Twitter,
2023) Discord-related Groups (Discord, 2023) and WeChat (WeChat, 2023)).
After the interviews, we also sent our survey to interviewees and asked them
to fill out and distribute it to related departments within their companies. We
provided each interviewee with an incentive of 20 USD Amazon e-gift cards,
30 AUD Amazon e-gift cards, and 150 RMB red envelopes using WeChat.
Each survey participant received an incentive of 3 USD, 5 AUD or 20 RMB,
online gift cards or WeChat red envelopes.

3.8. Semi-structured Interviews Design

As the first step of our study, we conducted a series of one-to-one semi-
structured interviews with professional software developers, UI/UX design-
ers, I'T project managers, business analysts, and user researchers. The in-
terviews were conducted via Zoom (Zoom, 2023) and VooV (Meeting, 2023).
The semi-structured interviews were based on an interview guide that in-
cluded questions on the advantages and disadvantages of using personas,
human aspects, special user groups in persona creation, and usage of use
personas in the software development lifecycle (Bacchelli and Bird, 2013). As
practitioners had various roles and work experiences. For example, software
engineers might only be familiar with data-driven (algorithmic) personas,
while VR or game practitioners might consider persona as representative of
their target audiences. We iteratively refined our interview guidelines after
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each interview. In particular, after the initial rounds of interviews, we ad-
justed the order and phrasing of some interview questions to ensure that
participants clearly understood them. We also made minor adjustments to
the research introduction to ensure that practitioners clearly understand the
study objectives and the concept of personas in RE. The final interview was
organized into the following main stages:

(1) Introduction and background questions. In this initial phase,
we briefly outlined our study, introducing RE, human aspects, and personas.
Before commencing the interview, we reiterated key points from the consent
form, ensured it was signed by the participants, and informed them about
the audio recording. We emphasized that participants could skip questions
they found uncomfortable and had the freedom to halt the interview when-
ever they wished. Following this, we initiated the audio recording and gath-
ered demographic information from participants, such as their years of work
experience, types of previous software projects, and familiarity with using
personas. Discussing the background acted as an icebreaker and provided us
with additional context to analyze data.

(2) General persona questions. In this section, we asked participants
general questions about the usage of personas in software projects. We asked
about the advantages and disadvantages of using personas to analyze software
requirements, how personas can be used to derive user requirements, and how
personas can be covered in the software development lifecycle. We also asked
more detailed questions based on the participants’ work experience. However,
some participants reported having limited experience using personas in their
current role, but they all understood them from previous software projects.

(3) Human aspects and special user groups questions. In this sec-
tion, we asked participants about the inclusion of human aspects and special
user groups in personas in software projects. Firstly, we asked if participants
considered human characteristics and special user groups in personas. For
those who confirmed they did, we asked self-reported questions to determine
whether human aspects or special user group personas helped improve re-
quirements quality, user satisfaction, success rate, etc. We also asked partic-
ipants to identify which human aspects or special user groups are important
in software projects. For those not using these components in their personas,
we introduced example human aspects, such as personality and motivation,
and special user groups, like low-vision users, inviting their perspectives on
the potential merits of these inclusions. We followed the design proposed
by Hidellaarachchi et al. (2022a) to design interview questions about these
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human aspects.

(4) Personas usage questions. In this interview section, we aimed to
gather information on how personas are commonly used in different software
projects, including business, customer, and government projects. We refer to
Table 1 for the details of the interviewees’ experience. For those with limited
experience using personas for user requirements, we asked about the require-
ments analysis methods they used in various software projects. Additionally,
we asked participants to discuss current methods’ limitations and benefits.
Based on their responses, we further probed their thoughts on how personas
could address some of the identified limitations and provide additional com-
ments.

(5) Wrap-up. We concluded the interviews with general questions, such
as “Are there any additional comments or suggestions about using personas
for user requirements in software projects?” and “Do you have any questions
for us?” We rounded off by expressing our appreciation for the interviewees’
invaluable inputs.

3.4. Survey Design

In the second phase of our study, we rolled out a survey targeting practi-
tioners to answer our RQs. Our objective was to validate and expand on the
findings garnered from the semi-structured interviews and further answer
our RQs more comprehensively (see §3.1). We created the survey in two
languages - in English using Qualtrics (Qualtrics, 2023) and in Chinese us-
ing Tencent Questionnaire (Tencent, 2023) and Wenjuanxing (Wenjuanxing,
2023). The survey had 37 closed-ended questions in total, which included six
single-choice, four multiple choice, seven items on a 5-point Likert scale, and
three items on a 5-point matrix rating scale questions (ranging from ‘strongly
disagree’ to ‘strongly agree’). To ensure the quality of the answers, all survey
questions were not required fields (see §3.5). The survey was structured into
five blocks of questions. In the following, we detail the design of the surveys
and outline the participant’s progress through each block of questions.

(1) Introduction and consent page. The survey began with an in-
troduction, followed by sections detailing its purpose and procedure. The
inclusion criteria included a reminder advising participants unaware of per-
sonas not to complete the online survey. The survey also collected personal
information and provided assurances regarding data confidentiality and con-
tact information should participants have any questions. We also informed

13



participants that the study adheres to the low-risk ethical guidelines and re-
quested their consent to use their data. Participants were also informed that
they could withdraw from the study if they felt uncomfortable.

(2) Demographics. This segment solicited demographic details, en-
compassing aspects like their job roles, years of professional experience, and
the nature of their organizations. Demographic questions were included to
help us identify respondents’ information and understand the attitudes of
different types of participants towards personas (Falessi et al., 2018).

(3) General questions about personas. In this survey section, we
asked participants general questions about the feedback of using personas in
software projects. For example, these questions included assessment factors
such as costs, time, and value.

(4) Personas usage and creation-related questions. In this section,
we explored participants’ usage of personas in various domains, including
business, government and customer projects, and virtual reality projects. We
also inquired about the methods used to collect and analyze data for persona
creation. We also asked participants how personas are used in different types
of companies.

(5) Human aspects related questions. In the final section, we asked
participants questions to collect information about three main types of hu-
man aspects: individual-related, technical-related, and team-related. We
followed the design proposed by Hidellaarachchi et al. (2022a) to create ques-
tions about these human aspects. The individual-related factors include age,
gender, culture, etc. The technical-related factors include, among others, do-
main knowledge and task workload. The team-related factors include factors
such as self-management, communication issues, team maturity and commu-
nity values. Our objective here was to explore the value of using personas to
capture human aspects of software requirements.

3.5. Data Analysis of the Survey and Interviews

To analyze the interview data, we used the iFLYTEK professional auto-
mated transcription service to transcribe the interview recordings into tran-
scripts (iIFLYTEK, 2023). We also translated the Chinese transcript into
English, jointly completed by the first author and two external researcher
assistants. To evaluate the accuracy of the data, the first author and two
co-authors performed an initial accuracy check on the auto-transcriptions.
They were proficient in both English and Chinese. This quality check aimed
to rectify errors emerging from the automated transcription and organize
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Figure 1: Survey Respondents’ Demographics.

the structure of the transcriptions. Then, the first author and two authors
reviewed the transcripts and conducted a thematic coding analysis on the
entire dataset using NVivo (Clarke et al., 2015; NVivo, 2023). During the
thematic coding process, we screened out sentences that were not related to
our study. We used the card-sorting approach to analyze and categorize the
interview. Specifically, the first author, two co-authors, and two external re-
searcher assistants read and coded the interview data into cards. To ensure
no repeat card themes, the authors merged the cards with the same words,
themes, or meanings. The other authors then discussed and reviewed the
final card themes. In this discussion, we evaluated the themes, reduced some
potential misinterpretations of the participants’ answers, and reviewed the
card sort output. After reviewing the cards through discussions, we reached
the final four main card themes, including 23 card sub-themes based on three
research questions and participants’ demographics.

To analyze the online survey data, we first combined the results of the
Chinese and English questionnaires. We had an initial 323 responses. We
excluded any incomplete, unfamiliar with personas, and nearly identical re-
sponses. After this filtering step, we had a total of 203 responses. We
categorized the survey results based on demographic information, such as
participants’ roles, years of experience, company size, and types of compa-
nies. We then imported the survey data into the RStudio and analyzed the
survey data based on the statistical description (RStudio, 2023). The online
survey questions were based on our research questions and interview find-
ings. Our study were conducted in both Chinese (practitioners in China)
and English (participants in Australia and the United States) languages.
The demographics of our participants are discussed next in Section 4.1. Our
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material used for conducting interviews and surveys is publicly available in
both English and Chinese languages (Wang, 2023).

4. Results

In this section, we present the results of the data collection. For ease of
analysis and due to space limitations, we present the results and discussions
from both our interviews and survey together.

4.1. Demographics of Participants

Interviews. We interviewed 26 practitioners with an average of eight years
of industry experience. All interviewees had at least three years of work
experience in various industries. All interviewees worked in different types
of I'T companies: 14 in large corporations, six in SMEs, and six in startups.
One interviewee (P3) was the CEO of an IT company. Five interviewees were
located in the United States (P1, P4, P19-21), 15 in China (P2, P3, P5-P14,
P17, P18, P25, P26) and five in Australia (P15, P16, P22-24). Table 1 sum-
marizes the backgrounds of the interviewees. We note that some interviewees
reported having never used personas in their projects (e.g., P3), but they were
all familiar with personas and understood their purpose, methodology, and
application in RE. This familiarity, even without direct usage, aligned with
our recruitment criteria and allowed them to provide meaningful insights into
the role of personas (or lack thereof) in their work contexts.

Survey. Our online survey received 203 valid responses, as discussed ear-
lier. Figure 1 (a) plots the respondents’ experience, with a secondary level
breakdown based on their role. Most respondents had 1-4 years of experi-
ence (48%), followed by 5-9 years of experience (24%), more than ten years
(13%), and less than one year (13%) in the industry. Figure 1 (b) shows the
current roles of respondents. Among the respondents, a large number were
software developers (50%), followed by UI/UX designers and IT project man-
agers (16% each), user researchers (11%), and business analysts (6%). We
note that while respondents could identify with multiple roles, they were
only able to use their primary role in our survey. Figure 1 (c) represents the
distribution of roles across varied IT company types. The breakdown was
as follows: SMEs (50%), startups (26%), and large corporations (24%). In
our attempt to achieve a globally representative perspective on personas, we
sourced responses from a diverse set of geographical regions. We publicized
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our survey on social media platforms and received responses from three coun-
tries — the USA, Australia, and China. Overall, from our 203 respondents,
we had 18 from the United States, 25 from Australia, and the remaining 160
from China.

4.2. RQI Results - Persona Usage

Frequency of persona usage in different-sized companies. In our
survey, we asked a five-point Likert scale question to respondents about the
frequency of personas usage in their teams or departments across different
types of IT companies, to which around half the respondents (105/203)
responded that the personas are used ‘always’ or ‘often’ in their projects,
whereas a third of the respondents (64/203) reported that the personas are
‘rarely’ or ‘never’ used. The remaining responded with ‘sometimes’. Mean-
while, a third of the respondents (74/203) reported that the personas are
‘rarely’ or ‘never’ used by themselves, whereas a third of the respondents
(60/203) reported that the persona are ‘often’ or ‘always’ used. The re-
maining responded with ‘sometimes’. Figure 2 (a) details this distribution,
segmented by company size and respondent roles. 76% of respondents from
larger corporations reported using personas (always/often), whereas only
12% do not use personas (rarely/never). From SMEs, 55% respondents use
personas while 26% do not. Startups presented a stark contrast, with only
21% respondents reported using personas, whereas 61% reported that they
do not. Additionally, Figure 3 shows the distribution of persona usage across
departments in different types of companies. Overall, large corporations
are more popularly to use personas, whereas startups rarely use them in
the software development phase. Specifically, 33% of respondents from the
user research department and 11% of respondents from the technical and
research departments in larger corporations reported that they do not use
personas (rarely /never), whereas many respondents from all departments in
large corporations reported using personas (always/often). 70% and 43%
of respondents from product departments in SMEs and startups, respec-
tively, reported using personas (always/often). The remaining departments
responded fewer using persona than the product departments. It is notewor-
thy that only 7% of respondents from startups use personas. In Figure 3,
the design and user research departments are particularly skewed towards
not using personas in startups. While this might come across as counter-
intuitive, we note that the usage of personas is low overall in startups (as
shown in Figure 2), and in startups, the design or user research departments
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(a) Proportion of persona usage across different types of IT companies

Corporation | 12% i%12% 31% 45% 76%
1

SME | 25% I 18%  19% 30% 25% 56%
1

Startup | 62% - 40% 17% 8% 13% 21%
1

100 50 0 50 100

(b) Types of roles using personas in respondents’ projects

User Researcher | 23% - 9% 36% 5% 36% 41%
UI/UX Designer . 38% . 25% 28‘% 9%  25% 34%
IT Project Manager . 24% . 15% 46;% 9% 18% 27%
Business Analyst = 33% - 20% 40I% 20% 7% 27%
Software Developer | 44% - 25% 30l% 10% 15% 25%
100 50 tIJ 50 100
. Never Rarely Sometimes Often Always

Figure 2: Scaled rates of persona usage in different companies and job roles.

may be less likely to use personas due to overlapping roles of people and the
fast-paced and resource-constrained environments. Additionally, the close-
knit nature of startup teams may lead to informal knowledge sharing about
users, reducing the perceived need for formal personas.

In interviews, we had 14 interviewees from corporations and six each
from SMEs and startups. Table 1’s last column shows the interviewees’ re-
sponses on persona usage. From corporations, nine reported using personas
(always/often). Three interviewees from SMEs reported persona usage, and
two from startups used personas. Two interviewees (P1 and P5) from cor-
porations considered using personas a valuable tool in software projects for
UI/UX designs. P3 provided a plausible explanation of the lack of persona
usage in smaller companies and startups: “Small and medium-sized busi-
nesses often lack the resources and expertise to create personas. |[...] Large
companies have the advantage of having more employees and the ability to
hire higher-quality candidates with expertise in user data analysis.” P3 men-
tioned “Big corporations have the resources and data to create comprehensive
personas, smaller businesses may struggle to do so, as it can be expensive and
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(c) Proportion of persona usage in corporations
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Figure 3: Scaled rates of persona usage in different departments.

challenging to generate accurate data.” In contrast, P17, a project manager
at a startup that extensively uses personas, reflected on startups like theirs:
“In the early stages of a startup, personas are used to confirm the ideal target
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audience and identify their characteristics and requirements. In later stages,
personas are used to refine ideas and guide direction and strateqy when deal-
ing with different types of users.” At SMEs, interviewees noted that the use
of persona is often linked to project scale.

Finding #1. Smaller companies, including startups, typically op-
erate with constrained resources and tight project timelines. As a
result, they often opt out of creating personas unless a project ex-
plicitly demands it. SMEs and larger corporations are more likely to
use personas, but the usage may vary based on the project scale.

Frequency of persona usage in different roles. In our survey, we
further asked the respondents to clarify if they use personas as a part of their
role in their team. Figure 2 (b) shows the distribution of responses from
respondents for their specific roles. User researchers and UI/UX designers
are most likely to use personas as part of their roles. There is not much
difference in usage among the other three roles, i.e., software developers,
project managers, and business analysts. On further clarification of who,
according to them, is (or should be) involved in persona building, a large
majority of respondents mentioned UI/UX designers, product managers, and
user researchers. Some also reported software engineers and data analysts,
while some selected not applicable (NA).

In interviews, we had 13 software engineers or developers (incl. P21),
four business analysts, five managers (incl. P3), and four UI/UX designers.
P1 mentioned their role:  “Personas play a role in the design process and
support design solutions, resulting in greater customer satisfaction. Product
managers may also develop personas, which may have a different format than
ours.” P3 presented his position on why personas are not used in their com-
pany: “Defining user requirements and personas is not the responsibility of
software engineers, but of product managers. [...] Product managers may not
possess technical backgrounds and may lack the necessary skills in statistics,
business analysis, and engineering requirements analysis. This results in an
incorrect analysis of the requirements and, therefore, incorrect positioning of
personas. When personas are positioned incorrectly, the engineering require-
ments are misquided, and the project is doomed to fail.” The role of product
manager was mentioned multiple times across interviews as someone who
should be responsible for building personas. P3’s position gives the idea that
the personas building and management are linked to the skills underlying cer-
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Business Project | 10% *% 16% 42% 32% 74%

Customer Project | 14% <|1o% 16% 40% 30% 70%
1
Government Project 46% - 25% 21% 14%  19% 33%
|
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Figure 4: Scaled rates about personas in different types of software projects.

tain roles, on which P2 builds around personas: “Professional backgrounds
such as psychology and social work can greatly benefit our (persona) design
process as they bring a deep understanding of users and their needs.”

Finding #2. Persona building is perceived to require a specific skill
set, e.g., user data analysis and understanding user needs, and there-
fore the responsibility is often with roles such as Ul/UX designers
and product managers. As the same time, they are also the most
common roles that use personas in software projects.

Frequency of persona usage in different types of software projects.
We mainly investigated three types of software projects in our survey, i.e.,
projects directly for end users (customers-centric), projects for businesses
(e.g., developing systems for other companies or internal CRM systems),
or projects for government entities. Respondents reported that personas are
used (by saying strongly agree or agree) in customer projects (70%) and busi-
ness projects (74%), but the use of personas in government projects (33%) is
noticeably lower compared to other projects. Figure 4 shows the responses
for the three software project types.

Two interviewees (P1 and P8) stated that they had experience in devel-
oping government projects and mentioned that such projects rarely employ
user personas. P8 reported from their previous experiences with government
projects:  “In government enterprises, the process often involves a bidding
system. The tenders will provide a clear direction for software procurement
and outline specific requirements. Therefore, face-to-face interviews are the
most effective approach rather than analyzing user needs through personas.”
Regarding business-centric software projects, the interview results varied
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from the survey, as six out of eight interviewees mentioned that they do
not use personas. An overarching reason in most of these interviews was the
type of project at hand, i.e., the services for internal clients or employees.
P9 said “The majority of our work is focused on internal operations [...] The
users of the internal system can be compared to personas, and we consider
their usage habits and needs when designing and developing the system, but
we use personas to a lesser extent.”

In customer-centric projects, we also observed some variation. P7 noted
that others in their company use personas, but they do not as part of their
role. P22 and P23 said their projects have a small and clearly-defined user
base, e.g., teachers for P22, and using personas would not be cost-effective.
We further noticed (specifically with P4 and P10) that personas are not
used in gaming and VR-related projects. Both P4 and P10 noted that they
had considered or used personas in the past but consciously chose not to
work with personas. This is the case even though user requirements and
characteristics are critical in the gaming and VR industries. P4 explained:
“The process of identifying and defining the target audience, or persona, in
the video game industry, is unpredictable and constantly evolving.” P10 ex-
plained: “I currently work in the gaming and VR fields, which differ from
conventional software development rules, and there is no mature industry
standard for VR. We also hardly ever mention personas in our company.”

Finding #3. Personas are used to a lesser extent in government-
related projects than customer or business-centric projects. Within
customer-centric projects, the gaming and the VR industry is an
exception, where personas are considered less valuable due to rapidly
evolving industry sectors.

4.8. RQ2 Results - Persona Creation Practices

Methods for user data collection and analysis. We asked respon-
dents in our survey if they use a dedicated data-driven platform for user
needs analysis and creating personas. To this, 19% respondents responded
affirmatively. The respondents were further asked about the methods for
user need and data analysis, to which ~35% respondents mentioned using
machine learning (ML) or data analytics techniques. The other widely used
methods mentioned by the respondents were data visualization techniques
and qualitative analysis of user data via questionnaires (~61%).
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During the interviews, the interviewees shared several different ways of
user data collection and analysis in their context. P1 noted “Our user re-
search department provides statistical tagging based on previous versions of
the product, including information such as gender, age, country, and income,
which we use to create new personas. An example of the persona creation
process is based on the Nielsen method, which consists of ten steps. We also
often use persona templates to streamline the process.” P2 and P18 both
mentioned “Data mining, observations, (interviews) and questionnaires” for
gathering and analyzing user information. P25 and P26, who work at the
same organization, mentioned “User feedback, complaints and communica-
tion with user research and product managers help to understand the users’
needs and improve the product through iteration.”

P13 and P14 (who also work at the same organization) reported on data-
driven platforms: “My company has a data-driven persona platform, as well
as employees having an internal persona system” Similarly, P2 and P20 also
commented that they had also used a data-driven persona platform in their
previous corporations. They also mentioned that platform development be-
longs to the work of the user research team. P15 and P2 reported that their
companies have focused on developing business processes, data analysis, and
visualization platforms. P15 reported an example: “We are currently de-
veloping a results dashboard in a rich form based on survey data. At the
moment, data visualizations can be generated, and personal information can
be identified some information (human aspects information) [...] like age,
gender and so on.” Additionally, P2 stated: “Unfortunately, we do not
have professional business or data analysts. So, designers focus on require-
ments analysis using quantitative and qualitative methods.” In addition, P18
(from startups) mentioned how to use the personas service platform such as
Delve.ai (Deve.Al, 2023), and open sources from GitHub (GitHub, 2023).

Finding #4. Various methods are employed for collecting and an-
alyzing user information, from questionnaires and interviews to uti-
lizing feedback from prior product versions, applying ML techniques,
and specialized data visualization platforms. While SMFEs and larger
corporations often deploy internal data-driven systems for persona
creation, startups tend to lean towards open-source data-driven plat-
forms.

Information captured in personas. We were interested in under-
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(a) Scaled ratings about individual-related factors
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(c) Scaled ratings about team-related factors
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Figure 5: Scaled rates about human aspects in personas.

standing the user data that is captured in personas, including human-centric
factors such as age, gender, and physical issues. When we asked whether re-
spondents considered individual-related, technical-related, and team-related
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human aspects of requirements in personas, they mostly agreed. Most re-
spondents reported agreeing that demographics were captured through per-
sonas. Figure 5 (a, b, ¢) presents the respondents’ scaled ratings about their
experience and highlights the importance of demographic details in a per-
sona template. Overall, in the creation of personas including human aspects,
most human aspects have agreement rates above 50%, and only physical
issues have agreement rates below 50%.

Most interviewees (N = 22) considered human aspects beyond basic de-
mographics as important but also mentioned that they do not consider such
factors or requirements in general, as they tend to increase the effort and costs
associated with personas and RE. Two interviewees (P25 and P26) revealed
that when they analyze the requirements of fitness apps, they do not com-
prehensively consider accessibility requirements or even physical disability
issues. We asked whether they consider how special needs users or disabled
users use fitness apps. P25 stated: “Currently our project has ignored these
issues. I believe that (physical disability and accessibility issues) are very im-
portant, but I do not have the relevant requirements analysis for special users
with accessibility issues”. P26 told us that “Collecting human aspects data is
important in fitness apps, such as time, fitness level, exercise environment,
equipment, experience goals, health conditions or restrictions. However, we
rarely analyze special user needs or behaviors through user personas.” Fur-
thermore, P18 explained why special user needs are not considered because
“The proportion of special users is very small. Managers believe that the
focus should be on fitness enthusiasts. So, we have hardly ever used user
personas for special user groups.” Only P10 reported that they explicitly
consider the interaction of disability groups while eliciting requirements for
their VR and gaming design.

Finding #5. Practitioners recognize the significance of incorpo-
rating human-centric factors into personas. Despite this acknowl-
edgement, there is a noted lack in their practical application due to
concerns about increased costs and efforts, especially for niche user
groups like those with physical disabilities. Therefore, unless directly
relevant to the core user groups of the systems, the human-centric
factors of users are not considered.

In terms of the information captured in personas, P6 noted: “Personas
are not a single entity, but rather a large amount of data that businesses
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(like ours) collect. Different departments in a company may require different
types of data based on the user’s characteristics.” P6 further reported an
example: “In addition to some common demographic information, we pay
more attention to geographic information because we need to collect users’
real-time travel information...like country, destination city, time difference
and time zone. If we use personas, we can effectively group users with differ-
ent attributes, providing accurate user groups and requirements for software
iterations.” P4 and P10 mentioned that although they do not use personas,
they maintain detailed information on each user, e.g., their demographics,
average playtime, start time, time zone, click rate, and favorite font and size.
Additionally, P12 stated: “Important information for an educational app
includes users’ personal information, knowledge information, team collabo-
ration, self-management, emotional information and so on. These pieces of
information can be used to evaluate the user’s learning progress over time.”

Finding #6. Companies customize the information captured in
personas based on their specific organizational and application needs,
ranging from geographic details to user behaviors. The tailored ap-
proach ensures a deeper understanding of the user, facilitating more
effective user experiences.

4.4. RQ3. Challenges to using personas

In the survey, we asked a series of five-point Likert scale questions about
persona usage. Figure 6 shows the ratings about each question. 74% and
63% of respondents reported that personas are a priority approach in UI/UX
design and software requirements respectively. However, 46% of respondents
reported that personas are a priority approach in software development.
63% of the respondents reported that using personas requires relevant pro-
fessional knowledge, whereas only 11% of respondents disagreed (strongly
disagree/disagree). 54% of respondents reported that using persona can
improve the success of software projects, wheres only 28% of respondents
disagreed. 53% of respondents reported that using personas does not need
additional financial support and can save time in identifying and analyzing
user needs, whereas only 12% and 26% of repondents disagreed respectively
(strongly disagree/disagree). 52% of respondents reported that personas can
help to identify accessibility requirements for user with disabilities, whereas
30% of respondents disagreed. 47% of respondents reported that personas
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can be used for XR (extended reality) projects, whereas 34% of respon-
dents disagreed (strongly disagree/disagree). 46% of respondents reported
that personas can help reduce the ambiguity of requirements, whereas 38%
of respondents disagreed (strongly disagree/disagree). 44% of respondents
reported that personas help startups identify user needs and requirements,
whereas 37% of respondents disagreed (strongly disagree/disagree).

Personas are priority in UX/UI design. 7% 1|e% 18% 40% 24% 74%
!
Using personas requires relevant professional knowledge. 11% *, 9% 26% 33% 30% 63%
!
Personas are priority in software requirements 16% . 10% 21% 32% 32% 63%
Personas can help to improve the success rate
of software projects. 28% 19% 19% 33% 21% 54%
i
Using personas does not need extra financial support. 14% I 10% 33% 31% 23% 53%
|
Using personas is time-saving for identifying or 6% o o ) 2% 535
analyzing user needs.
!
Personas can identify accessibility requirements for 30% 19% 18% 31% 21% 52%
user with disabilities.
!
Personas can be appropriately used for XR projects . .
(incl. VRIAR/MR). 34% 22% 19% 30% 17% 47%
Personas can reduce the ambiguity of requirements. 38% - 28% 15% 30% 16% 46%
Personas are priority in software development 33% . 26% 20% 28% 19% 46%
Personas can better support startups in identifying ,
user needs and requirements. 37% 28 52 20X s 4%
50

1

100 [) 50 100

[ strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

Figure 6: Scaled rated of persona usage by respondent perspectives.

In interviews, we discuss the key challenges cited by interviewees regard-
ing personas in this section. Figure 7 shows interviewees’ challenges concern-
ing personas in software projects.

Insufficient professional knowledge. Insufficient professional knowl-
edge was mentioned 57 times. All interviewees from startups reported that in-
sufficient professional knowledge is one of the key challenges in implementing
personas. P3 reported: “Our team [the designers] primarily collects and an-
alyzes user requirements through interviews. However, designers focus more
on aesthetics than scientific data analysis. So, the results are highly subjec-
tive.” Moreover, P2 considered that it is challenging to analyze high-quality
results due to the lack of professional background among team members. As
discussed in personas usage in different roles in RQ1, interviewees deemed
that special skills are required for effectively implementing personas, e.g., the
knowledge of statistics, psychology, and user data analysis, which are difficult
to find.
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Figure 7: Main challenges concerning personas in industry by interviewees.

Time and cost interest. In total, lack of time and cost was mentioned
41 times. P4 and P12 explained that corporations could invest more resources
like time, cost, and personnel and have established and mature frameworks
for the requirements process. However, it may not be flexible and require a
significant investment of resources for a small-scale project. Most intervie-
wees (N = 10) from SMEs and startups (even if they use personas) confirmed
that time and cost are major deciding factors for using personas.

Not a priority. Not a priority was mentioned 56 times. Some intervie-
wees mentioned that personas are not the only method for capturing user
data. P16 expressed that specifying user (functional) requirements as docu-
ments is seen as a priority rather than “inefficient” means such as personas.

Right level of abstraction. Getting the right level of user details is
challenging, according to six interviewees. Personas can be inaccurate as
they capture only a subset of users or capture too many or too few details.
P26 noted: “Using persona can have drawbacks, limiting our focus to only
one segment of the user group and potentially overlooking other important
aspects.” P12 further built on this: “The challenge is [...] a misaligned
persona (can) lead to incorrect decisions about the product’s direction and
target market.”
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Data privacy issues. Five interviewees mentioned data privacy issues.
P15 explained: “Currently, user data is in a grey area in countries, and legal
requlations for user data vary among countries. However, we must ensure
that user data 1s only used securely within our company. I think using user
data to create personas can be seen as an invasion of user privacy, but without
user data, it is difficult to provide preference services and recommendations
for users.”

Maintaining persona databases is challenging. This challenge was
mentioned by five interviewees. P24 elaborated on the challenge: “It is
important to continuously update the persona database. If the data is not up
to date, it may not be representative of the actual user demographic.”

Team dynamics. Three interviewees discussed the challenge of ensuring
all stakeholders, including product managers, engineers, and UX designers,
are on the same page regarding using and interpreting personas. According
to them, if some stakeholders are distant from the process, they do not see the
value of creating personas, or they end up clashing with the user requirements
or other downstream artifacts.

Risk of stereotyping. Two interviewees mentioned that there is a risk
of stereotyping users from a certain background with personas — “The infor-
mation indicated that the product was targeted at 25-35-year-olds and what
they were like, which appeared to be fine, but upon further examination, it
became clear that 95% of this persona was incorrect and unreliable (due to
stereotyping) [P3].”

Finding #7. The challenges (including the ones discussed above)
noted by respondents and interviewees:

e Professional knowledge (skills) required for personas;
e Project pressures, time and costs investment;

o (letting the right level of abstraction is difficult, and might lead
to missing out on other users;

e Data privacy issues;
o User personas and requirements might conflict;

o Maintaining up-to-date personas is difficult;
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e Risk of stereotyping;

e Team, organizational structure, or the domain (e.g., VR)
maight not be conducive to persona usage.

5. Discussion

In this section, we outline actionable insights from our findings on per-
sonas for practitioners and highlight avenues for future research.

Implications for Practitioners.

e [ocused training on Personas. Our results highlight inconsistent use of
personas across different job roles. Specifically, software developers tend
to focus less on personas (Billestrup et al., 2014b), while job roles more
closely related to user needs tend to use personas more frequently.
[Takeaway] This disparity in persona usage emphasizes the need for im-
proved education and training on the benefits of using personas and how
to integrate them effectively into the software development lifecycle (Arora
et al., 2023b).

e Engage Software Engineers in Persona Development. As suggested by P5
in their interview, encouraging software engineers to participate in RE-
related discussions, including persona creation, can lead to a deeper un-
derstanding of user needs (Courage and Baxter, 2005).

[Takeaway] Regularly schedule collaborative sessions between software en-
gineers/developers, requirements analysts, and product owners to discuss
user needs and co-create personas.

e Understand the limitations. Our study highlights the potential limitations
of using personas (Section 4.4). For example, some startup practitioners
view personas as unnecessary due to lacking resources, data, or professional
knowledge (Matthews et al., 2012). Additionally, subjective personas with-
out empirical data may negatively impact software development.
[Takeaway] Before diving into persona creation, practitioners should un-
derstand its potential limitations, especially in resource-constrained envi-
ronments, and ensure that they are backed by empirical data.

e Data-driven persona platforms may help. Several practitioners reported
that their organizations successfully use third-party or internal data-driven
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persona platforms.

[Takeaway] Organizations should explore and consider investing in data-
driven platforms to streamline and automate the persona creation process,
to cater to diverse user requirements.

e FEnsure accurate persona content coverage. Our study suggests that the
content of personas should accurately reflect user needs and behaviours.
This could include exploring how human factors and user requirements
map onto personas and investigating effective methods for constructing
and validating personas.

[Takeaway] Regularly validate and update personas. Consider workshops
or feedback sessions to effectively map human factors and user require-
ments onto personas to improve software quality and user experience.

Implications for Researchers. Below, we present potential research av-
enues and recommendations derived from our findings.

e Usage of personas in resource-constrained development environments. Many
participants noted that they do not implement personas due to resource
shortages. The possible research directions are related to exploring how
practitioners can create and use personas effectively despite limited re-
sources. For instance, can RE researchers leverage natural language pro-
cessing (NLP) solutions, such as large language models (GPT Model (Zhang
et al., 2023, 2024))? Alternatively, what other lightweight options can
practitioners use in lieu of personas in resource-constrained environments?

o [nvestigate the various impacts of data-driven personas in the industry.
The open research questions related to data-driven platforms, based on
our findings are: How effective are data-driven persona platforms in differ-
ent contexts and for different software products? Investigate the impact of
data-driven persona platforms on the quality and user experience of soft-
ware products that use such platforms. In light of the privacy concerns
raised by our participants, what are the ethical and privacy implications
of using data-driven persona platforms?

o Consideration of human aspects in personas. As discussed earlier in the
results of our study, many human aspects, e.g., special physical needs, were
largely ignored in personas. Some studies have also focused on how to use
personas to understand the accessibility needs of disabled users (Schulz
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and Skeide Fuglerud, 2012) and to test product usability (Zimmermann
and Vanderheiden, 2008; Henka and Zimmermann, 2014). However, there
is still a lack of in-depth insights regarding how personas support the needs
of disabled users. Can we develop guidelines and best practices for build-
ing personas that include diverse user and multi-human aspects based on
different systems? Based on our discussion with P6, the end users’ dif-
ferent geographical areas or nationalities might warrant including various
human aspects, such as the culture and languages of different countries.
Hence, one area could be investigating the importance of different human
factors in different countries.

Usage of personas in constantly involving application domains. Our study
found that personas are ‘rarely’ or ‘never’ used in VR and gaming software
projects, as these fields are constantly evolving. One possible reason could
be that the user experience and interaction in VR and gaming environ-
ments are perceived as different from those in traditional software appli-
cations. If this is the case, then a possible research direction is to study
these perceptions of user experience and investigate the user-centered RE
methods for VR and gaming projects.

Usage of personas in varying types of software projects and IT companies.
Our study found that personas are ‘rarely’ or ‘never’ used in startups and
government software projects. Our study reveals the frequency of persona
usage across different types of projects and I'T companies. In the future, we
should focus on employing personas to enhance practices in various types
of software projects, such as government-based websites, applications, ex-
tended reality (XR), data visualization, culture exhibition projects and
so on. In addition, a recent study found that requirements elicitation in
remote areas faces a series of limitations and challenges, such as policy re-
quirements, human aspects, and social issues (Ren et al., 2024). For some
countries or minority ethnic regions, human aspects, particularly cultural
aspects, can be crucial for software development. Adequately considering
regional and human aspects can help promote the inclusiveness of soft-
ware products. For I'T companies in different countries and regions, there
are significant differences in size, technology, and other aspects. Startups
or SMEs might completely overlook human factors if users do not men-
tion these needs (Ren et al., 2024; Billestrup et al., 2014b,b). Therefore, we
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should focus on how personas can effectively help identify and analyse user
needs and requirements for startups or small/medium-sized IT companies
and focus on differences across countries and regions.

6. Threats to Validity and Limitations

Various factors were potential candidates as threats to the validity of
our qualitative study, e.g., research bias, which involves selectively record-
ing information and confirming personal biases, as well as inaccurate re-
sponses (Kovalenko et al., 2020; Onwuegbuzie and Leech, 2007; Johnson,
1997). In the following, we outline our strategies for mitigating potential
threats to the validity (Ampatzoglou et al., 2019).

Internal Validity. During the interview, there was a possibility that we
may have inadvertently influenced participants to provide researchers with
desirable answers. To mitigate researcher bias, we employed several strate-
gies. Firstly, we recruited participants from various fields and had many
interviewees. Secondly, we arranged for multiple researchers to participate
in the interviews and collect and analyze the data. Thirdly, the researchers
avoided in-depth discussions on socially acceptable answers while provid-
ing important information about the study’s purpose and topic. Another
potential threat is participant bias, where some participants may not pro-
vide accurate answers due to their experience or biases. To avoid this, we
ensured participants and their company names remained anonymous Furn-
ham (1986). To mitigate respondents’ bias during the survey, we employed
several strategies. Firstly, we asked interviewees, their personal industrial
networks, and the professional research team’s social media platform to dis-
tribute our online survey. Secondly, we invited three experts from the fields
of requirements engineering and user-centered design in the survey design
process and two industry professionals (more than five years of experience in
software requirements) to evaluate our research questions with us to ensure
that respondents could easily understand the questions’ meaning. Thirdly,
we conducted an initial survey to assess the quality of respondents’ answers
before the final evaluation, which was not included in this study. Fourthly,
the survey went through four rounds of evaluation and modification before
its final version. In addition, we added an introduction on the initial page to
provide information about our study.

Conclusion Validity. To ensure data quality and mitigate any threats to
our conclusion validity, we sourced practitioners from diverse sources: job
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roles, software projects and IT companies. We excluded ambiguous, incom-
plete data or cases where respondents were unfamiliar with personas or re-
peatedly selected the same answers. Finally, to ensure the validity of our
findings, we employed triangulation methods, enhancing result accuracy and
reliability. Upon analyzing the interviews, we noted that most of our sur-
vey findings aligned with the interview outcomes. Some interviewees and
respondents have never used personas represents a potential threat. To mit-
igate this threat, we required all interviewees to understand the concept of
personas, which may provide valuable insights on why personas are not used
in different types of I'T companies. We also added a reminder at the begin-
ning of the survey to prevent respondents who are unfamiliar with personas
from answering the questions. We removed all responses that were similar
answers, and set up an automatic function on the online platform to identify
invalid responses. Additionally, we removed job roles unrelated to software
and user requirements.

External Validity. While our study offers valuable insights and substantial
contributions to understanding persona usage in SE, it is not without lim-
itations. Our participant pool predominantly comprises practitioners from
Australia, China, and the United States, potentially not capturing a full
global perspective. While the insights gleaned are valuable, we recognize the
need for a broader global perspective and thus intend to expand our research
scope to capture practitioners’ viewpoints from other geographical regions.

7. Conclusion

This paper explores the use of personas across different industry sectors.
Our study indicates that while SMEs and corporations frequently use per-
sonas, startups rarely do so. Our interviews revealed five prominent job
roles that employ personas: UI/UX designers, IT project managers, software
developers, business analysts, and user researchers. We also observed that
persona usage varies considerably depending on the type of software project.
Specifically, government-related projects utilize personas the least, whereas
customer and business software projects often employ them. Moreover, we
discerned that IT companies and specific job roles demonstrate diverse pref-
erences, methodologies, and attitudes towards persona usage. Notably, I'T
firms face challenges when utilizing personas, such as limited professional
expertise, resource constraints, and data privacy concerns. Intriguingly, our
study pinpointed several crucial human aspects that are often overlooked
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in personas. From our insights, we offer recommendations for both practi-
tioners and researchers. In the future, we aspire to delve deeper into the
potential of data-driven platforms and cutting-edge technologies, like VR, to
navigate these challenges and cover a wider participant pool. We further aim
to explore other related concepts, e.g., proto-personas based on stakehold-
ers’ knowledge (Gothelf, 2013) and means to improve the coverage of human
aspects in personas.
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