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ABSTRACT

The use of e-procurement is needed for business transactions,
especially regarding procurement activities. However, system users
always demand and expect to use the system without problems.
Existing studies on e-procurement do not focus on user experience
(UX). Only a few studies have identified dimensions for UX evaluation;
however, they are for e-government online services and construction.
Identifying the UX dimensions for e-procurement is important for
measuring user experience to provide better services. Therefore,
this study attempted to investigate and determine the dimensions of
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user experience for e-procurement. The method for selecting articles
was adopted from the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA). The study analysed the data
using thematic analysis based on the Systems and software Quality
Requirements and Evaluation (SQuaRE) standards, such as ISO
25022:2016 and ISO 25023:2016, as guidance. The findings showed
that among the most used UX dimensions in the e-procurement
literature were satisfaction, security, transparency, efficiency, and
reliability. Other UX-related dimensions identified from the review
were usability, compatibility, effectiveness, performance efficiency,
functional suitability, attractiveness, explainability, fairness, and
visibility. The study was conducted to identify the UX dimensions for
e-procurement from literature studies by organising them using ISO
25022:2016 and ISO 25023:2016 standards. This study could serve as
a guideline for designers, developers, and researchers to develop an
e-procurement system by referring to the proposed UX dimensions
to produce a positive user experience. Moreover, the findings are
beneficial to practitioners on software quality attributes.

Keywords: User experience, UX, UX dimension, E-procurement,
Systematic review.

INTRODUCTION

User experience (UX) is all forms of user engagement with the services
and products of the organisation (Norman & Nielsen, 2020). UX
relates to the users’ feelings when interacting with the system, such
as web applications. Moreover, it involves multiple study disciplines,
including Human-Computer Interaction (HCI), product design and
development, psychology, and physical state, resulting from past
experiences, attitudes, abilities, and personality (Diaz-oreiro et al.,
2019). Tullis and Albert (2013) agreed that UX consists of individual
interactions with the system that involve feelings, opinions, and
perceptions arising from the interaction. UX is also related to emotion,
which is one of the human components that affect user experience
(Wan Nooraishya & Nazlena, 2018) and convey human perspectives
and responses to an event (Liliana et al., 2020).

As stated in the International Organisation for Standardisation’s
(ISO) standard 9241-210 clause 2.15 on human-centred design, UX
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is defined as: “a person’s perception and responses resulting from the
use and/or anticipated use of a product, system, or service” (Morales
et al., 2019). Nowadays, UX is increasingly becoming important as
a parameter to achieve the success of a product, system, or service
in many fields, including the government sector (Chen et al., 2021).
Therefore, identifying the user experience of the government system
is vital in strengthening the connections between providers and users
or customers (Prakoso & Subriadi, 2018). For example, a government
System may use an e-procurement system.

E-procurement is an integrated, web-based system that performs
all the purchasing processes and is related to procurement activities
such as sending and receiving information concerning quotations,
tenders, contract awards, payment, and others (Aminah et al.,
2018; Ibem et al., 2020). The e-procurement system is one of the
government-to-customer (G2C) systems that can improve the
quality of communication and business transactions. Nawi et al.
(2017) stated that e-procurement could improve accountability and
transparency in terms of government contracts. However, there are
issues in e-procurement where a group of users would feel dissatisfied
because they are using the system in a mandated environment by the
government, thus leading to job dissatisfaction (Ramkumar et al.,
2019).

Among the e-procurement implementation problems are difficulty
to use due to complexity (Barahona et al., 2015; Brandon-Jones &
Kauppi, 2018; Chen et al., 2021), lack of flexibility, high cost of
Internet services (Aduwo et al., 2016; Ibem & Laryea, 2015), and
time-consuming (Dmytryshyn et al., 2018; Kamau et al., 2016).
Moreover, users are dissatisfied with systems that are less efficient,
costly, and less user-friendly (Koggalage et al., 2022). Therefore,
there is a need to investigate the dimensions of e-procurement that
could enhance positive user experience. Identifying the dimensions of
the e-procurement system is very important because system designers
and developers can apply these dimensions to evaluate the system so
that the users are satisfied using the system according to their needs
(Ashok et al., 2014). Moreover, the findings can support future studies
on UX dimensions for e-procurement and practitioners on suitable
software quality attributes or dimensions (Almogahed & Omar, 2021).

Identification of UX dimensions can be used as the basis of model
development related to procurement or other domains. Besides,
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several studies on e-procurement did not focus on identifying the
UX dimensions. For example, Alomar and de Visscher (2019)
only investigated the acceptance determinants of companies’
e-procurement systems. Meanwhile, Akenroye et al. (2020) focused
on how the dynamic capabilities theory can improve user experience
in public procurement. In contrast, Kumar and Ganguly (2020)
emphasised identifying the non-financial e-procurement performance
measures that influence the financial performance of firms through the
use of e-procurement. These studies show that there is still a gap in
determining UX dimensions, especially for e-procurement systems.
Identifying the UX dimensions of a system, such as an e-procurement
system, is important because it measures the user experience to have
a better product or service (Paredes & Hernandez, 2017).

Identifying the UX dimensions of the e-procurement system is
necessary to ensure that users are content while interacting with
the system. Therefore, this paper aims to identify and discuss UX
dimensions for the e-procurement system in the literature. The
following content of this paper is organised as follows: literature
review, research methodology, results and discussions (quantitative
and qualitative analyses), and conclusion.

LITERATURE REVIEW

In the literature, user experience can be associated with the users’
perception of a product, service, or process that can achieve their
needs and expectations with ease of use and efficiency (Ibem et al.,
2020). According to Sandler (2015), users who utilise products or
services are always demanding and expect to use them conveniently.
If their goals are not achieved, they become frustrated and find other
alternatives. It is a positive experience that leads individuals to prefer
one product, system, or service over another due to several factors
(Ibem et al., 2020). For instance, users of e-procurement systems
face several problems, such as lack of interoperability, privacy, lack
of transparency, and information provenance during their business
transactions (Alvarez-Rodriguez et al., 2014; Maleki et al., 2017).

Alternatively, other problems faced by users, such as difficulty to
use due to complexity (Barahona et al., 2015; Brandon-Jones &
Kauppi, 2018; Chen et al., 2021), occurrences of transaction errors,
and detailed information filling, can cause unpleasant experiences
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among e-procurement users (Kamau et al., 2016; Ramkumar et al.,
2019). Moreover, several other issues have been identified, namely
lack of flexibility, high cost of Internet services (Aduwo et al., 2016;
Ibem & Laryea, 2015), low efficiency using the system such as time-
consuming for some tasks (Dmytryshyn et al., 2018; Kamau et al.,
2016), and high cost of e-procurement implementation (Abdullahi
et al., 2019; Ramkumar et al., 2019). Chen et al. (2021) examined
how procurement complexity and structure interacted to influence
e-procurement adoption, with data collected from over 400 cities.
They also found that a centralised structure would improve the chance
of local governments adopting an e-procurement system to cope with
the increasing procurement complexity.

Contrastingly, governments with a well-coordinated structure
are less likely to use an e-procurement system. They can rely on
the structure’s intra-organisational collaboration and information
sharing to handle complex procurements. From the information
above, previous research has clearly explored the issues of adopting
e-procurement. Furthermore, several studies have investigated user
experience with e-procurement systems. These studies focused on the
UX domain; however, their proposed dimensions were general and
inappropriate for the e-procurement system. Hong and Shao (2020)
studied the effect of buyer-supplier experience on e-procurement, yet
the proposed dimensions were only for the performance of service
projects. Meanwhile, Sukmasetya et al. (2018) only focused on
e-Government online services, which were not for e-procurement and
the description given was not specific in terms of a system. In the same
vein, Prakoso and Subriadi (2018) used the dimensions from the User
Experience Questionnaire (UEQ) instrument for their measurement,
which was too general for e-procurement dimensions.

On the other hand, Ibem et al. (2020) investigated UX with
e-procurement and provided UX dimensions that only focused on
the construction domain. Nevertheless, these dimensions could be
adapted to the current study to identify the appropriate UX dimensions
for e-procurement systems. Many literature studies show the need to
identify the UX dimensions of an e-procurement system to satisfy
users with a better product or service (Paredes & Hernandez, 2017).
It is also crucial to consider the users’ point of view for identifying
the UX dimensions (Sukmasetya et al., 2018). Moreover, UX studies
focus more on a product than a system (Wan Nooraishya & Nazlena,
2018). Therefore, this study attempts to investigate and determine the
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UX dimensions in e-procurement based on the Systems and software
Quality Requirements and Evaluation (SQuaRE) standards. This study
uses ISO 25022:2016 and ISO 25023:2016 as guidance to determine
the dimensions with supported clear descriptions.

METHODOLOGY

The study adopted the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) for selecting the articles in the
literature. PRISMA is a defined standard for conducting a systematic
literature review, and the authors are directed by relevant information
that enables them to evaluate the quality of a review (Shaffril et al.,
2019). According to Sierra-Correa and Cantera Kintz (2015), the
advantages of publication standards are authors can define the research
questions clearly, identify the inclusion and exclusion criteria, and
review scientific literature in a specified period from databases. This
study adopted the PRISMA standard for literature review in relation to
user experience and e-procurement. The following sub-sections give
further details on the methodology used: resources, review process
such as identification, screening, eligibility, and data abstraction and
analysis.

Resources

The present study was conducted using three main databases,
namely Scopus, Science Direct, and ACM Digital Library, which are
considered robust databases. Accordingly, Younger (2010) suggested
that searching through more databases is important to obtain the
relevant articles for the study. Therefore, this study performed a
searching strategy on three database sources.

Review Process for Selecting the Articles

The following sub-section will elaborate on the review process,
namely identification, screening, eligibility, data abstraction, and
analysis.

(i)  Identification
The first stage was to identify keywords and then search for related
terms. The study conducted search strings on Scopus, Science
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Direct, and ACM Digital Library databases that ended on 20 May
2022 for the relevant keywords. The keywords “user experience” or
“experience” and “e-procurement” were used. A total of 1,934 articles
were successfully pulled from the three databases.

(ii)  Screening

In this stage, after deleting duplicate articles, 1,931 articles were
screened based on several inclusion and exclusion criteria. The first
criterion was the literature type, which focused on journal articles
(research articles) and conference proceedings as the primary sources
of the study. Forms of publication, such as book series, books, and
chapters in a book, were not included in this study. The screening
process started with the researchers reviewing the articles’ titles,
abstracts, and keywords. Articles that did not provide the full text
were removed in this review process. Only articles published in
English were considered, and the timeline for the articles was from
2015-2022 (until 20" May 2022).

Most importantly, the selected articles must be related to user
experience or UX and e-procurement. The researchers removed
articles that were not associated with the keywords of the study.
However, articles related to user experience and e-government or
similar systems were selected if relevant. The screening criteria can
be referred to in Table 1. Based on the exclusion criteria, a total of
1,505 articles were excluded. See Figure 2 for the flow diagram of the
review process.

Table 1

Screening Criteria

Criteria Inclusion Exclusion
Publication 2015-2022 (May) 2014 and before
timeline
Document type Article (research journal, Chapters in book, book

conference proceeding) series, books etc.
and review.
Language English Non-English
Nature of the study Focused on user Not focused on user
experience and related to experience and
e-procurement e-procurement
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(iii)  Eligibility

There were 426 articles for the eligibility stage. At this stage, the
titles, abstracts, and main contents of all the articles were examined
carefully to ensure the inclusion criteria were fulfilled and achieved
the research objectives. Consequently, 399 articles were excluded
because they were unrelated to user experience and e-procurement.
Finally, a total of 27 articles were selected for analysis, as shown in
Figure 2.

(iv) Data Abstraction and Analysis

The study analysed 27 articles using qualitative data analysis
software to identify the appropriate UX dimensions. See Figure 1 for
metadata generated in the qualitative data analysis software. In this
phase, the authors carefully analysed the extracted data to meet the
research aims. Then, the data analysis was performed by identifying
the UX dimensions of e-procurement based on standards such as
ISO 25022:2016 and ISO 25023:2016. These ISO standards were
used as guidance to extract the UX dimensions from the literature
by referring to the descriptions or definitions in these two standards.
Eventually, the results of the UX dimensions, namely effectiveness,
efficiency, performance efficiency, compatibility, usability, reliability,
security, satisfaction, functional suitability, and other dimensions,
were extracted.

Figure 1

Metadata Generated in Qualitative Data Analysis Software
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Figure 2

Flow Diagram of the Review Process

Screening Identification

Eligibility
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Y
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|
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Records after duplicates
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(n=3) Records excluded
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on user experience and e-
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articles)
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RESULTS AND DISCUSSIONS
Quantitative Analysis

The current study used the phrases “user experience” or “experience”
and “e-procurement” in the three databases, which resulted in
a minimal number of publications that were related to UX and
e-procurement. Realising the low number of literature in the study, the
selection of papers included proceedings to evaluate the trends and
patterns. Besides, the objective of the study is to determine the UX
dimensions related to e-procurement systems. Although this research
focuses on user experience and e-procurement, journals containing
relevant articles of the study varied. The final papers identified were
27 articles from several periodicals, namely Procedia Manufacturing,
International Journal of Construction Education and Research,
International Journal on Emerging Technologies, and others (Refer
to Figure 4).

The researchers analysed 27 articles that were associated with user
experience and e-procurement system or relevant articles. Figure 3
shows the publishing trend of the articles in which the researchers
observed no publication concerning user experience and e-procurement
in 2017. However, the number of publications increased from 2018 to
2019. This number is expected to rise yearly because of the increase
in researchers’ interest in UX, which has led to a vast number of
scholarly publications in a relatively short period (Luther et al., 2020).

Figure 3

Number of Publications vs Years

Number of Publications vs Years

Number of publications

2015 2016 2017 2018 2019 2020 2021 2022

Years
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Figure 4

Authors, Journals or Proceedings, and Years

Authors Journals or Proceedings Years
Azmi and Rahman (2015) The El ic Journal of e-Gov
AbdulAzeez et al. (2015) Jumal Teknologi (Sciences & Engineering). A
. 2015
Barahona et al. (2015) Journal of Information Technology Teaching Cases.
Imamoglu and Rehan (2015) Proceedings of the I ional Conf: on Engineering & MIS.
Altayyar and Beaumont-Kemidge (2016) Procedia - Social and Behavioral Sciences.
Choi et al. (2016) Telecommunications Policy.
Crescenz et al. (2016) Proceedings of the 2016 ACM on Conference on Human
Information Interaction and Retrieval.
Hokkanen et al. (2016) Proceedings of the 20th [ ional Academic Mindtrel 2016
Conference.

Rakotonirina and Raoelson (2016) Proceedings of the Sth Intemational Conference on Theory and
Practice of Electronic Goverance.

Torvinen and Ulkuniemi (2016) Industrial Marketing Management.
Seo etal. (2018) Information Technology for Development. 2018
Ahmad et al. (2019) Intemnet Research.
Abdullahi et al. (2019) International Journal of Construction Management.
Afolabi et al. (2019) Interational Joumal of Construction Management.
Basri et al (2019) Proceedings of the 10th Intemational Conference on E-Education, E- 2019
Business, E-Management and E-Leaming.
Ramkumar et al. (2019) Intemational Joumal of Production Economics.

Kosmol et al. (2019) Journal of Purchasing and Supply Management.

Wang et al. (2020) Joumal of Purchasing and Supply Management.
Aduwo et al. (2020)

Ibem et al. (2020)

International Joumal on Emerging Technologies.

International Joumal of Construction Education and Research. 2020
Sari et al. (2020) Proceedings of the 6th Intemational Conference on Industrial and
Business Engineering.
Sunmola and Shehu (2020) Procedia Manufacturing.
Alnuaimi et al. (2021) Technological Forecasting & Social Change. 2021
Charpin et al. 2021) Intemational Journal of Production Economics.
Koggalage et al. (2022) I ional Joumal of P; t Management.
Oluka et al. (2022) Procedia Computer Science. 2022
Singh and Chan (2022)

Joumal of Open Innovation: Technology. Market and Complexity.

There are various UX dimensions used in many research fields.
Therefore, this study investigated and identified the UX dimensions
of e-procurement based on the SQuaRE standards, such as ISO
25022:2016 and ISO 25023:2016, as guidance. ISO standards are
widely used in the fields of HCI (Yusof et al., 2022), e.g., measuring
public value UX on e-government website (Ashok et al., 2014), and
e-procurement, such as developing a framework (Sugianto et al.,
2019) and adoption of e-procurement system (Singh & Chan, 2022).
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Based on the findings that were analysed as shown in Figure 5,
satisfaction (n = 12), security (n = 11), transparency (n =9), efficiency
(n = 8), and reliability (n =8) were the most constantly used UX
dimensions for e-procurement or related electronic government
systems. The second most frequently used UX dimensions were
fairness (n = 7), usability (n = 5), and compatibility (n = 5), followed
by visibility (n =4), effectiveness (n = 2), attractiveness (n = 2), and
performance efficiency (n = 1). Other UX dimensions that were
underutilised in e-procurement were performance efficiency (n = 1),
functional suitability (n = 1), and explainability (n = 1) as shown in
Figure 5.

Figure 5

Frequency of UX Dimensions and Years

User Experience Dimensions and Years

=202 #2021 ®2020 2019

w2018 w2017 w2016 w2015

- 2020
2019
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2019
2020
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Frequency of UX Dimensions
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— 016

—2020

—————— 2020
2019
2019

— 2022

'UX Dimensions

Meanwhile, Figure 6 illustrates the publications of previous studies
based on authors and UX dimensions. There were 14 dimensions from
27 papers that were analysed and presented.
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Figure 6

Publications Based on Authors and UX Dimensions

v 2 £ e abe
SRR EE
: PEFESE 225583
No Authors ESSEg 8 gs=EE 22 £ =2
EESAFEISEEEIEAT
5] O 3 g o =
i Z
1 Koggalage et al. (2022) NNy y oo
2 Oluka et al. (2022) v N
3 Singh and Chan (2022) \
4 Alnuaimi et al. (2021) v N
5 Charpin et al. (2021) N ¥ N
6 Aduwo et al. (2020) v oAy
7 Ibem et al. (2020) v o v o4 A 2
8 Sari et al. (2020) N N
9 Sunmola and Shehu (2020) v R 4
10 Wang et al. (2020) 4 4 v
11 Ahmad et al. (2019) v oo ¥
12 Abdullahi et al. (2019) \ \ 4
13 Afolabi et al. (2019) v oo y
14 Kosmol et al. (2019) 4 v
15 Basri et al. (2019) N N
16 Ramkumar et al. (2019) R\ \ ¥
17 Seo et al. (2018) v Voo
18 Altayyar and Beaumont-Kerridge (2016) Y Y y 4y
19 Choi et al. (2016) v o v
20 Crescenzi et al. (2016) v
21 Hokkanen et al. (2016) Y Y Y
22 Rakotonirina and Raoelson (2016) N |
23 Torvinen and Ulkuniemi (2016) \
24 Azmi and Rahman (2015) N N
25 AbdulAzeez et al. (2015) v 4
26 Barahona et al. (2015) v oo
27 Imamoglu and Rehan (2015) 3\
Totals 2 8 511125 1 8°1 2 91T 4

Based on Figure 6 above, 14 dimensions were discovered in the
e-procurement literature from 2015 until 2022. Five UX dimensions
were most widely used in the e-procurement literature, namely
satisfaction, security, transparency, efficiency, and reliability.

Qualitative Analysis

This section discusses the research question highlighted in Section
1. The study identified the UX dimensions by referring to the list of
characteristics and their definitions in the SQuaRE standards, i.e., ISO
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25022:2016 and ISO 25023:2016. These ISO characteristic definitions
were used as the main references for UX dimension definitions as
many studies in the past have applied inconsistent words to refer
to the same dimensions and vice versa. The qualitative findings of
UX dimensions and e-procurement are illustrated in Figure 7. The
network diagram below lists the identified UX dimensions with the
categorised criteria.

Satisfaction: Satisfaction is one of the most common UX dimensions
identified in the e-procurement literature. Satisfaction can be defined
as users’ feelings regarding prior e-procurement use (Ramkumar
et al., 2019). According to Seo et al.’s (2018) study about vendor
satisfaction with e-procurement, the failure of performance in terms of
information, function, and system can negatively influence vendors’
satisfaction. Meanwhile, Sunmola and Shehu (2020) studied about
E-Tendering and highlighted that privacy and security, transparency,
and informativeness impacted user satisfaction when they completed
tasks in the system and caused dissatisfaction when they had not
fulfilled their tasks. On the other hand, Crescenzi et al. (2016)
mentioned that users who completed their tasks earlier would be
more satisfied with the system. Therefore, the satisfaction dimension
is related to the system’s ability to satisfy the users in terms of the
information provided, function, and data security. This analysis shows
that user satisfaction can be influenced by the quality of the systems
or products utilised.

Based on ISO 25022:2016, the satisfaction characteristics comprise
usefulness, trust, pleasure (user experience), and comfort (ergonomic)
sub-characteristics (ISO 25022, 2016). Lee et al. (2018) mentioned
that user satisfaction could be strengthened by the usefulness and
good interface design of a system, service, or product. The study
by Ramkumar et al. (2019) measured users’ perceived usefulness
and discovered that it significantly affected organisational buyers’
satisfaction. In the work of Sari et al. (2020), the measurement of
satisfaction comprised ease of use and usefulness. The study provided
compelling evidence that users’ scepticism about the ability of
technology to work well could influence them on whether to use
e-procurement or not. In the same vein, Charpin et al.’s (2021) study
mentioned that usefulness, in terms of productivity, could improve
procurement efficiency. Therefore, the satisfaction dimension used in
the e-procurement literature is related to the system’s ease of use and
usefulness (criteria) that can influence user satisfaction.
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Ahmad et al. (2019) discussed trust issues in e-procurement where the
users were able to gain their trust and engage with the system processes
if the system had the transparency element. Other than that, ease of
use of the system can be associated with the satisfaction dimension,
in which using the e-procurement system effortlessly (Ramkumar
et al., 2019) influences users to use the system (Ibem et al., 2020).
Meanwhile, the measurement of satisfaction in Koggalage et al.’s
(2022) study, which was related to existing procurement processes
and practices, highlighted that the majority of users were dissatisfied
because the procurement process was still paper-based (manually).
Therefore, the satisfaction dimension that comprises ease of use and
trust (criteria) is identified in the e-procurement literature.

Security: Security is also among the most frequent UX dimensions
identified in the e-procurement studies, and can be defined as the
system’s ability to protect user and stakeholder privacy, secure the
data against unauthorised access, use, modification, or destruction
in order to maintain the information’s confidentiality (Choi et
al., 2016). Based on ISO 25023:2016, the security characteristics
comprise confidentiality, integrity, non-repudiation, accountability,
and authenticity sub-characteristics. This dimension is the main
factor for implementing e-procurement in organisations because it
can be linked to the features of e-procurement technology (Aduwo
et al., 2020). According to Altayyar and Beaumont-Kerridge (2016),
online security is vital for all electronic business activities, such as
payment, where the data must be protected from all sorts of scams.
Meanwhile, Ahmad et al. (2019) mentioned that the accountability
and transparency of the system could assist in procuring better quality
products and services.

Besides, Ibem et al. (2020) revealed that the users use the system
because the system processes are reliable and secure. On the other
hand, the lack of trust among users to use the e-procurement system
still exists due to the problems of understanding and being comfortable
with the English language on the system interface (Altayyar &
Beaumont-Kerridge, 2016). From the discussion above, it is apparent
that the security dimension relates to technology, which consists of
the confidentiality of data such as payment, company information,
accountability, and transparency of the system. Moreover, privacy
and security can be associated with user satisfaction once they have
achieved their goals when interacting with the system (Sunmola &
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Shehu, 2020). Therefore, it can be concluded that the key success
factor for using an e-procurement system is security at all levels
(Barahona et al., 2015).

In addition, Afolabi et al. (2019) investigated the level of security
of e-procurement transactions, including system privacy. Their study
revealed that system security influenced e-procurement acquisition. It
showed that users use a system due to the existing security features.
Oluka et al. (2022) indicated that data use and privacy were among
the biggest challenges for users, such as suppliers in China and
India. Koggalage et al.’s (2022) study was also concerned about
secured data or information in the e-procurement system. Therefore,
the bulk of the recent works in this direction is concerned with the
privacy and confidentiality of e-procurement. In general, the security
dimension comprises the criteria such as privacy, confidentiality, and
accountability in the e-procurement literature.

Transparency: Transparency in terms of e-procurement is when the
system is crystal clear, qualifying it for a contract with the government
and eliminating external interferences (Azmi & Rahman, 2015).
According to Torvinen and Ulkuniemi (2016), transparency relates
to building trust and displaying openness between users, procurement
planners, and suppliers for an extended period with regular meetings.
Whereas, Rakotonirina and Raoelson (2016) described that the
transparency of the procedure is to reduce the risk of corruption.
Abdullahi et al. (2019) mentioned that a system needs to be improved
in terms of system efficiency and transparency so that users continue
to utilise it. In addition, Sunmola and Shehu (2020) described
transparency as one of the dimensions that impact user satisfaction.
Therefore, the transparency dimension is important for e-procurement
process measurement. In support of this, Wang et al. (2020), Charpin
et al. (2021), Oluka et al. (2022), and Koggalage et al. (2022) agreed
on the need for increased transparency of the processes or procedures
of e-procurement in order to increase the system usage.

Efficiency: The efficiency dimension is identified as the most used
dimension in the e-procurement literature. The system’s efficiency is
measured by users’ ability to maintain a high level of productivity while
completing tasks in less time (van Staden et al., 2015). The efficiency
dimension in terms of the e-procurement system refers to a lower cost
of transaction and greater speed when the users are using the system
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(Ibem et al., 2020). The work by Azmi and Rahman (2015) mentioned
that a system is efficient if it can eliminate external interferences in
the procurement processes. Altayyar and Beaumont-Kerridge (2016)
revealed that buyers are dissatisfied with their suppliers’ offered
services that are slow or less efficient. However, there are still users
who are willing to use the e-procurement system rather than manual
systems. Therefore, the efficiency dimension used in e-procurement
refers to completing the task in a short period, having lower costs, fast
transactions, and no issues from external interferences.

Efficiency is important for the procurement of goods and services for
a company (Nanang et al., 2018) and business process (Hokkanen
et al., 2016). Wang et al. (2020) stated that the measurement of time
efficiency and a shorter procurement period offer more efficiency in
terms of time. Moreover, suppliers should be given additional time
to prepare the bidding documents (Wang et al., 2020). Charpin et
al. (2021) also mentioned time efficiency, where the time for the
procurement purchase cycle should be minimised and cost-efficient.
In the same vein, Koggalage et al.’s (2022) study was concerned the
average time buyers take to get goods after placing an order. Therefore,
it shows that the efficiency dimension comprises the criteria such as
time efficiency, cost-effectiveness, and task time. The dimensions’
measurement relates to the time cycle, cost, and whether the users get
the goods within a specific period.

Reliability: Availability is one of the reliability dimensions that is
identified in the e-procurement literature based on [SO 25023 (2016),
in which a system is operational and can be accessed by the users
when required for use. Availability of the system is in terms of Internet
connectivity (AbdulAzeez et al., 2015; Altayyar & Beaumont-
Kerridge, 2016). Ibem et al. (2020) stated that authenticating
documents and electronically submitting them is challenging because
it is expensive. Similarly, Seo et al. (2018) mentioned that access
to online transactions is associated with the availability of devices,
which include computers, laptops, and Internet connections such as
wireless networks. From these findings, the availability aspect of
e-procurement relates to online transactions in which the users can
access the facilities when required.

According to Afolabi et al. (2019), poor Internet access is a key
impediment to the acquisition of e-procurement technologies in
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numerous countries. Likewise, Kosmol et al.’s (2019) study also
emphasised the availability of resources, such as the usage of the
Internet in procurement. Organisational resources need to be ensured to
be available for use, e.g., Internet access. On the other hand, Alnuaimi
et al. (2021) mentioned data availability for procurement, such as
access to fast-moving data. From the discussion above, it is apparent
that an availability of quality Internet facilities is crucial for users
to use the system. Therefore, the availability of the e-procurement
system in terms of technology is important to be considered for better
e-procurement implementation (Nawi et al., 2017).

Usability: Based on ISO 25023:2016, the usability characteristics
consist of appropriate recognisability, learnability, operability, user
error protection, user interface aesthetics, and accessibility. The
usability dimension can be defined as the product or system that is
usable and used by specific users with effectiveness, efficiency, and
satisfaction to achieve the goals (van Staden et al., 2015; ISO, 2016b).
Another study defined usability as the perceived ease of use and
navigation in the e-procurement system. If the system is troublesome
to use, users will be disappointed as it requires high effort (Sharabati
et al., 2015). The appropriate recognisability of the system, such
as when the system has updated information to the users that are
appropriate for their needs, and user interface aesthetics of the system,
such as layout design, font, and background, enable people to have a
pleasurable and satisfying interaction (Basri et al., 2019; ISO, 2016b).

Meanwhile, the learnability dimension in e-procurement allows
specific users to learn about the system and record their speed in
performing a task and accomplishing specified goals by using a new
interface (Kamau et al., 2016; ISO, 2016b). According to Alnuaimi et
al. (2021), skills are important in order to use the e-procurement system,
and the right skills are needed to accomplish the jobs successfully.
From the short review above, key findings emerged, showing that
the successful implementation of e-procurement requires competent
human resources in terms of knowledge (Choi et al.,2016). The content
of the system can be referred to as appropriate, comprehensive, and
accurate information, including the easy navigation of information
where the users interact with the system (van Staden et al., 2015).
Therefore, the usability dimension in the e-procurement literature
identified is related to the appropriate recognisability, user interface
aesthetics, and learnability of the users to utilise the system.
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Compatibility: Interoperability is related to two or more systems or
products that successfully exchange information, such as technical
aspects, policy, and managerial competencies for cross-organisational
information sharing (Choi et al., 2016; ISO, 2016b). Aduwo et al.
(2020) mentioned the interoperability dimension in terms of tools or
applications of the e-procurement system. According to AbdulAzeez
et al. (2015), there is inadequate infrastructure, such as computer
systems, software, including intranet and extranet facilities, for
information sharing in order to support e-procurement adoption.
While Imamoglu and Rehan’s (2015) study described that public
procurement should consider interoperability with information
and communications technology (ICT) usage in order to facilitate
communication between suppliers (especially small and medium-
sized enterprises (SMEs)) and government bodies. Therefore, users’
technology usage and adoption could be related to the interoperability
dimension.

In the work by Ibem et al. (2020), some of the users had unpleasant
experiences due to the lack of flexibility and interoperability of
e-procurement. By carefully examining the data, it was found that
the compatibility dimension was related to availability and levels
of interoperability in the organisation in the technical aspect, such
as applications, computer system, and Internet facilities. These
were the key factors that influenced user experience when using the
e-procurement system (AbdulAzeez et al., 2015; Nawi et al., 2017).
Therefore, interoperability is one criterion of the compatibility
dimension identified in the e-procurement literature.

Effectiveness: Effectiveness is the level of successful task completion
when users interact with the system (Kamau et al., 2016). The
effectiveness dimension can also be defined as when the users can
access the information and complete the task within a shorter time than
the manual system (van Staden et al., 2015; ISO, 2016a). Procurement
effectiveness is associated with achieving higher process efficiency,
such as less staff and reduced cost and time. The issues that can be
related to system effectiveness, such as the system requesting copious
information about user personal details and the requirement of too
much mandatory information, become difficult to complete filling at
once and cause problems in the online return process (Kamau et al.,
2016).
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Other than that, Bienhaus and Haddud’s (2018) findings revealed
that communication tools and common user interfaces are critical to
increasing the system’s efficiency and effectiveness, whereby they
could simplify tasks. Meanwhile, Ibem et al. (2020) investigated users’
difficulty in transitioning from paper-based to using e-procurement
systems. The results uncovered the lack of effective change and low
level of system adoption by the users. Therefore, it shows that the
effectiveness dimension is related to tasks that can be completed by
users in less time. Users should be satisfied with the system’s use if
tasks are simplified and not difficult.

Other Dimensions: Other UX dimensions that are used in the
e-procurement literature are attractiveness, explainability, fairness,
visibility, performance efficiency, and functional suitability.
Attractiveness is related to attributes such as good, attractive, and
convenient for the interactive systems (Miiller et al., 2018). The
attractiveness dimension is also associated with interesting designs
that influence the users to use the system (Hasim et al., 2019; Sunmola
& Shehu, 2020). Besides, user-interface features (menus and icons) are
critical to a system’s usefulness since they allow users to accomplish
their duties efficiently (Brandon-Jones & Kauppi, 2018).

On the other hand, Oluka et al. (2022) mentioned explainability in
terms of explainable user interfaces. At the same time, the fairness
dimension in the e-procurement literature concerns the payment and
shipping between buyers and suppliers (Sari et al., 2020), solicitation
of procurement (Oluka et al., 2022), and public procurement
implementation (Koggalage et al., 2022). In addition, visibility
is related to the information provided in the system, for example,
e-procurement services in terms of location and product inventory
(Ramkumar et al., 2019). The performance efficiency dimension
identified in the e-procurement studies is resource utilisation, which is
the quantity of resources consumed by a system during its operation,
such as Internet connection bandwidth (Seo et al., 2018). Moreover,
functional suitability is related to procurement functions of specified
tasks, e.g., e-ordering, e-sourcing, and e-tendering as measured in
Singh and Chan’s (2022) study.

From the short review above, it is clear that the dimensions, namely
attractiveness, explainability, fairness, visibility, performance
efficiency, and functional suitability, were identified in the
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e-procurement literature. Figure 7 shows the network diagram of
UX dimensions, including the criteria that were identified in the
e-procurement studies. For example, one of UX dimensions in the
e-procurement literature is usability, which comprises criteria such as
appropriate recognisability, learnability (relates to understandability),
user interface aesthetics (relates to user-friendliness), and accessibility.

Figure 7

Network Diagram of UX Dimensions Including Their Criteria
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CONCLUSION

The study investigated the UX dimensions on e-procurement systems
in the literature. Based on the findings of this study, a conclusion was
made. All of the UX dimensions were discovered by analysing articles
from three databases, namely Scopus, Science Direct, and ACM
Digital Library, by considering the inclusion and exclusion criteria
of the PRISMA procedure. The UX dimensions were identified based
on the SQuaRE standards, i.e., ISO 25022:2016 and ISO 25023:2016,
as a guidance with reference to the list of characteristics and their
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definitions in order to categorise dimensions in the literature. According
to the analysis findings, UX dimensions, such as satisfaction, security,
transparency, efficiency, and reliability, are frequently discussed
dimensions used in e-procurement studies. Other UX dimensions in
the e-procurement literature that were identified include usability,
compatibility, effectiveness, performance efficiency, functional
suitability, attractiveness, explainability, fairness, and visibility.

In addition, the findings show that these UX dimensions are
crucial dimensions to be measured for e-procurement systems or
similar systems such as e-commerce. User satisfaction is the most
important dimension considered in the literature because it affects
user experience (Lee et al., 2018). Lastly, the findings of this study
were limited to the UX dimensions that were identified based on
ISO 25022:2016 and ISO 25023:2016 only. Other UX dimensions
might exist in the e-procurement literature. This study could become
a guideline to designers, developers, and other researchers to
develop any relevant system or guidance of model development by
considering all the dimensions highlighted in the findings. In addition,
the literature review can support the results of future studies obtained
by researchers related to the UX dimensions for e-procurement and
government systems. Furthermore, the findings would be beneficial
for practitioners on software quality attributes (Almogahed & Omar,
2021). Finally, the current researchers hope that this study could be
extended to UX dimensions for e-procurement, whereby it is proven
by empirical data.

ACKNOWLEDGMENT

This research was supported by Ministry of Higher Education
(MoHE) of Malaysia through the Fundamental Research Grant
Scheme (FRGS/1/2019/ICT01/UUM/02/4). The authors would also
like to thank the Department of Polytechnic and Community Colleges
Education (Hadiah Latihan Persekutuan) for their support.

REFERENCES

AbdulAzeez, A. D., Badiru, Y. Y., & Gabriel, B. B. (2015). A survey
of public construction management agencies readiness for
e-procurement adoption. Jurnal Teknologi, 77(15), 85-92.
https://doi.org/10.11113/jt.v77.6535

486



Journal of ICT, 21, No. 4 (October) 2022, pp: 465—494

Abdullahi, B., Ibrahim, Y. M., Ibrahim, A. D., & Bala, K. (2019).
Development of web-based e-tendering system for Nigerian
public procuring entities. International Journal of Construction
Management, 22(2), 278-291. https://doi.org/10.1080/156235
99.2019.1620492

Aduwo, E. B., Ibem, E. O., Ayo-Vaughan, E. A., Afolabi, A. O.,
Uwakonye, U. O., & Oluwunmi, A. A. (2020). Determinants
of e-procurement implementation in construction in Nigeria.
International Journal on Emerging Technologies, 11(2), 746—
755.

Aduwo, E. B., Ibem, E. O., Uwakonye, O., Tunji-Olayeni, P., & Ayo-
Vuaghan, E. K. (2016). Barriers to the uptake of e-procurement
in the Nigerian building industry. Journal of Theoretical and
Applied Information Technology, 89(1), 133-147.

Afolabi, A., Ibem, E., Aduwo, E., Tunji-olayeni, P., Oluwunmi, O., &
Ayo-vaughan, E. (2019). Gauging parameters for e-procurement
acquisition in construction businesses in Nigeria. International
Journal of Construction Management, 1-10. https://doi.org/10
.1080/15623599.2019.1627504

Ahmad, T., Aljafari, R., & Venkatesh, V. (2019). The government of
Jamaica’s electronic procurement system: Experiences and
lessons learned. Internet Research, 29(6), 1571-1588. https://
doi.org/10.1108/INTR-02-2019-0044

Akenroye, T. O., Owens, J. D., Elbaz, J.,, & Durowoju, O. A.
(2020). Dynamic capabilities for SME participation in public
procurement. Business Process Management Journal, 26(4),
1463—-7154. https://doi.org/10.1108/BPMJ-10-2019-0447

Almogahed, A., & Omar, M. (2021). Refactoring techniques for
improving software quality: Practitioners’ perspectives. Journal
of Information and Communication Technology, 20(4), 511—
539. https://doi.org/https://doi.org/10.32890/jict2021.20.4.3

Alnuaimi, B. K., Khan, M., & Ajmal, M. M. (2021). The role of
big data analytics capabilities in greening e-procurement: A
higher order PLS-SEM analysis. Technological Forecasting
& Social Change, 169(November 2020), 120808. https://doi.
org/10.1016/j.techfore.2021.120808

Alomar, M. A., & de Visscher, C. (2019). E-public procurement:
Which factors determine its acceptance by small- to medium-
sized enterprises and large companies in Belgium? International
Review of Administrative Sciences, 85(2), 356-376. https://doi.
org/10.1177/0020852317703466

487



Journal of ICT, 21, No. 4 (October) 2022, pp: 465—494

Altayyar, A., & Beaumont-Kerridge, J. (2016). External factors
affecting the adoption of e-procurement in Saudi Arabian’s
SMEs. Procedia - Social and Behavioral Sciences, 229, 363—
375. https://doi.org/10.1016/j.sbspro.2016.07.147

Alvarez-Rodriguez, J. M., Labra-Gayo, J. E., & De Pablos, P. O.
(2014). New trends on e-Procurement applying semantic
technologies: Current status and future challenges. Computers
in Industry, 65(5), 800-820. https://doi.org/10.1016/j.
compind.2014.04.005

Aminah, S., Ditari, Y., Kumaralalita, L., Hidayanto, A. N., Phusavat,
K., & Anussornnitisarn, P. (2018). E-procurement system
success factors and their impact on transparency perceptions:
Perspectives from the supplier side. Electronic Government,
14(2), 177-199. https://doi.org/10.1504/EG.2018.090929

Ashok, S., Norfarhana, A., Tzuaan, S. S., Khean, C. ngip, Mohd
Nor, Z., Rasidi, S. H., & Wai, Y. S. (2014). Measuring public
value UX based on ISO / IEC 25010 quality attributes. In 3rd
International Conference on User Science and Engineering
(i-USEr) (pp. 56-61).

Azmi, K. S. A., & Rahman, A. A. L. A. (2015). E-procurement: A
tool to mitigate public procurement fraud in Malaysia? The
Electronic Journal of E-Government, 13(2), 150-160. www.
ejeg.com

Barahona, J. C., Elizondo, A. M., & Santos, M. (2015). The dilemma
of public e-procurement in Costa Rica: Case on the duality of
technological platforms and implementation models. Journal of
Information Technology Teaching Cases, 5(2), 57—64. https://
doi.org/10.1057/jittc.2015.7

Basri, N. H., Adnan, W. A. W., & Baharin, H. (2019). E-participation
service in Malaysian e-government website: The user experience
evaluation. In Proceedings of the 10th International Conference
on E-Education, E-Business, E-Management and E-Learning
(pp. 342-346). https://doi.org/10.1145/3306500.3306569

Bienhaus, F., & Haddud, A. (2018). Procurement 4.0: Factors
influencing the digitisation of procurement and supply chains.
Business Process Management Journal, 24(4), 965-984.
https://doi.org/10.1108/BPMJ-06-2017-0139

Brandon-Jones, A., & Kauppi, K. (2018). Examining the antecedents
of the technology acceptance model within e-procurement.
International  Journal of Operations and Production
Management,  38(1),  22-42.  https://doi.org/10.1108/
1JOPM-06-2015-0346

488



Journal of ICT, 21, No. 4 (October) 2022, pp: 465—494

Charpin, R., Kyung Lee, M., & Wu, T. (2021). Mobile procurement
platforms: Bridging the online and offline worlds in China’s
restaurant industry. International Journal of Production
Economics, 241(August 2020), 108256. https://doi.
org/10.1016/].ijpe.2021.108256

Chen, Y., Bretschneider, S., Stritch, J. M., Darnall, N., & Hsueh, L.
(2021). E-procurement system adoption in local governments:
The role of procurement complexity and organizational
structure. Public Management Review, 1-23. https://doi.org/1
0.1080/14719037.2021.1874497

Choi, H., Parl, M. J., Rho, J. J., & Zo, H. (2016). Rethinking the
assessment of e-government implementation in developing
countries from the perspective of the design—reality gap:
Applications in the Indonesian e-procurement system.
Telecommunications Policy, 40(7), 644-660. https://doi.
org/10.1016/j.telpol.2016.03.002

Crescenzi, A., Kelly, D., & Azzopardi, L. (2016). Impacts of
time constraints and system delays on user experience. In
Proceedings of the 2016 ACM on Conference on Human
Information Interaction and Retrieval (pp. 141-150). ACM.

Diaz-oreiro, 1., Lopez, G., Quesada, L., & Guerrero, L. A. (2019).
Standardized questionnaires for user experience evaluation: A
systematic literature review. In / 3th International Conference on
Ubiquitous Computing and Ambient Intelligence (UCAmI2019)
(pp. 1-12). https://doi.org/10.3390/proceedings2019031014

Dmytryshyn, B., Zhovnovach, R., Levchenko, O., Malakhovskyi,
Y., & Gonchar, V. (2018). Practical aspects of assessing the
efficiency of the modern system of public procurement in
Ukraine. Problems and Perspectives in Management, 16(2),
353-363. https://doi.org/10.21511/ppm.16(2).2018.32

Hasim, W., Wibirama, S., & Nugroho, H. A. (2019). Redesign
of E-participation using user-centered design approach
for improving user experience. In 2019 International
Conference on Information and Communications Technology
(ICOIACT 2019) (pp. 857-861). https://doi.org/10.1109/
ICOIACT46704.2019.8938545

Hokkanen, L., Xu, Y., & Viinédnen, K. (2016). Focusing on user
experience and business models in startups: Investigation of
two-dimensional value creation. In Proceedings of the 20th
International Academic Mindtrek Conference (pp. 59-67).
https://doi.org/https://doi.org/10.1145/2994310.2994371

489



Journal of ICT, 21, No. 4 (October) 2022, pp: 465—494

Hong, Y., & Shao, B. B. M. (2020). On factors that moderate the effect
of buyer-supplier experience on e-procurement platforms.
Production and Operations Management, 1-18. https://doi.
org/10.1111/poms.13291

Ibem, E. O., Aduwo, E. B., Afolabi, A. O., Adedamola, O., Tunji-
Olayeni, P. F., Ayo-Vaughan, E. A., & Uwakonye, U. O. (2020).
Electronic (e-) procurement adoption and users’ experience
in the Nigerian construction sector. International Journal of
Construction Education and Research, 17(3), 258-276. https://
doi.org/10.1080/15578771.2020.1730527

Ibem, E. O., & Laryea, S. (2015). E-procurement use in the South
African construction industry. Journal of Information
Technology in Construction, 20, 364-384.

Imamoglu, M. Y., & Rehan, M. (2015). Cost analysis of interoperable
based e-procurement system in the Republic of Turkey. In
Proceedings of the International Conference on Engineering
& MIS 2015 (pp. 1-7). https://doi.org/http://dx.doi.
org/10.1145/2832987.2832999

International Organisation for Standardisation (ISO). (2016a).
Systems and software enginnering - Systems and software
quality requirements and evaluation (SQuaRE) - Measurement
of quality in use (ISO Standard No. 25022:2016).

International Organisation for Standardisation (ISO). (2016Db).
Systems and software enginnering - Systems and software
quality requirements and evaluation (SQuaRE) - Measurement
of system and software product quality (ISO Standard No.
25023:2016).

Kamau, G., Njihia, M., Wausi, A., Njihia, J., & Wausi, A. (2016).
E-government websites user experience from public value
perspective: Case study of iTax website in Kenya. In 2016
IST-Africa Week Conference (pp. 1-8). https://doi.org/10.1109/
ISTAFRICA.2016.7530631

Koggalage, P. D., Lanka, S., Dassanayake, K. M. D., & Kulasuriya,
P. K. S. S. (2022). Implementation of e-procurement for
pharmaceuticals: Perspectives of the staff of the State
Pharmaceuticals Corporation of Sri Lanka. International
Journal of Procurement Management, 15(1), 113—131. https://
doi.org/10.1504/1JPM.2022.119841

Kosmol, T., Reimann, F., & Kaufmann, L. (2019). You’ll never walk
alone: Why we need a supply chain practice view on digital
procurement. Journal of Purchasing and Supply Management,
25(4), 100553. https://doi.org/10.1016/j.pursup.2019.100553

490



Journal of ICT, 21, No. 4 (October) 2022, pp: 465—494

Kumar, N., & Ganguly, K. K. (2020). Non-financial e-procurement
performance measures: Their interdependence and impact on
production cost. International Journal of Productivity and
Performance Management, 1-24. https://doi.org/10.1108/
1JPPM-07-2019-0353

Lee, H., Lee, K. K., & Choi, J. (2018). A structural model for unity of
experience: Connecting user experience, customer experience,
and brand experience. Journal of Usability Studies, 14(1),
8-34.

Liliana, D. Y., Basaruddin, T., Rahmat, M., & Dian Oriza, I. I. (2020).
High-level fuzzy linguistic features of facial component for
human emotion recognition. Journal of Information and
Communication Technology, 19(1), 103—129. https://doi.org/
https://doi.org/10.32890/jict2020.19.1.5

Luther, L., Tiberius, V., & Brem, A. (2020). User experience (UX) in
business, management, and psychology: Abibliometric mapping
of the current state of research. Multimodal Technologies and
Interaction, 4(18), 1-19. https://doi.org/10.3390/mti4020018

Maleki, M., Karimi, M., Reyan, H., & Cruz-Machado, V. (2017).
E-procurement platform implementation feasibility study
and challenges: A practical approach in Iran. In J. Xu et al.
(Ed.), Proceedings of the Tenth International Conference on
Management Science and Engineering Management, Advances
in Intelligent Systems and Computing (Vol. 502, pp. 843-855).
https://doi.org/10.1007/978-981-10-1837-4 70

Morales, J., Rusu, C., Botella, F., & Quifiones, D. (2019). Programmer
eXperience : A systematic literature review. IEEE Access, 7,
71079-71094. https://doi.org/10.1109/ACCESS.2019.2920124

Miiller, A., Anke, S., Herrmann, S., Katz, P., Leuchtweis, C.,
Miclau, C., Worner, S., & Korn, O. (2018). Measuring the
influence of user experience on banking customers’ trust. In
International Conference on HCI in Business, Government,
and Organizations (pp. 1-14). Springer.

Nanang, H., Durachman, Y., Subchi, 1., Misman, A. F., & Zulkifli, Z.
(2018). Factors that affect the e-government procurement trust
in Indonesia. In 2018 6th International Conference on Cyber
and IT Service Management (CITSM) (pp. 1-5). https://doi.
org/10.1109/CITSM.2018.8674299

Nawi, M. N. M., Deraman, R., Bamgbade, J. A., Zulhumadi, F., &
Riazi, S.R. M. (2017). E-procurement in Malaysian construction
industry: Benefits and challenges in implementation.
International Journal of Supply Chain Management, 6(1),
209-213.

491



Journal of ICT, 21, No. 4 (October) 2022, pp: 465—494

Norman, D., & Nielsen, J. (2020). The definition of user experience
(UX). Nielsen Norman Group Publication. https:/www.
nngroup.com/articles/definition-user-experience/

Oluka, P., Mugurusi, G., Adoko, P., & Awuor, E. (2022). Human-
centered artificial intelligence for the public sector: The gate
keeping role of the public procurement professional. Procedia
Computer Science, 200(2019), 1084-1092. https://doi.
org/10.1016/j.procs.2022.01.308

Paredes, R. K., & Hernandez, A. A. (2017). Measuring the quality
of user experience on web services: A case of university
in the Philippines. In 2017 IEEE 9th International
Conference on Humanoid, Nanotechnology, Information
Technology, Communication and Control, Environment and
Management (HNICEM) (pp. 1-6). https://doi.org/10.1109/
HNICEM.2017.8269446

Prakoso, B. S., & Subriadi, A. P. (2018). User experience on
e-government online services: A case study on the SIMPATIKA
service application at the Ministry of Religious Affairs of
Indonesia. Journal of Information Technology and Computer
Science, 3(1), 67-76. https://doi.org/10.25126/jitecs.20183152

Rakotonirina, V., & Raoelson, H. (2016). The e-procurement
condition of sustained development : Case of Madagascar. In
Proceedings of the 9th International Conference on Theory and
Practice of Electronic Governance (pp. 392-393). https://doi.
org/http://dx.doi.org/10.1145/2910019.2910066

Ramkumar, M., Schoenherr, T., Wagner, S. M., & Jenamani, M.
(2019). Q-TAM: A quality technology acceptance model for
predicting organizational buyers’ continuance intentions for
e-procurement services. International Journal of Production
Economics, 216, 333-348.  https://doi.org/10.1016/].
1jpe.2019.06.003

Sandler, J. (2015). What users want: Functional user experience. In
2015 International Conference on Interactive Collaborative
Learning (ICL) (pp. 355-360). https://doi.org/10.1109/
ICL.2015.7318053

Sari, C. N., Moch, B. N., Nabilah, A. Z., & Muslim, E. (2020).
Strategy for readiness and intention of the use of e-procurement
in welcoming Industry 4.0 study case: PX Company. In
Proceedings of the 6th International Conference on Industrial
and Business Engineering (pp. 20-24). https://doi.org/https://
doi.org/10.1145/3429551.3429562

492



Journal of ICT, 21, No. 4 (October) 2022, pp: 465—494

Seo, D. B., Tan, C. W., & Warman, G. (2018). Vendor satisfaction of
e-government procurement systems in developing countries:
An empirical research in Indonesia. Information Technology
for Development, 24(3), 554-581. https://doi.org/10.1080/026
81102.2018.1454878

Shaffril, H. A. M., Samah, A. A., Samsuddin, S. F., & Ali, Z. (2019).
Mirror-mirror on the wall, what climate change adaptation
strategies are practiced by the Asian’s fishermen of all? Journal
of Cleaner Production, 232,104—117. https://doi.org/10.1016/j.
jelepro.2019.05.262

Sharabati, M. M. N., Sulaiman, A., & Mohd Salleh, N. A. (2015).
End user satisfaction and individual performance assessments
in e-procurement systems. International Journal of Computer
Theory and Engineering, 7(6), 503-509. https://doi.
org/10.7763/ijcte.2015.v7.1010

Sierra-Correa, P. C., & Cantera Kintz, J. R. (2015). Ecosystem-based
adaptation for improving coastal planning for sea-level rise:
A systematic review for mangrove coasts. Marine Policy, 5,
385-393. https://doi.org/10.1016/j.marpol.2014.09.013

Singh, P. K., & Chan, S. W. (2022). The impact of electronic
procurement adoption on green procurement towards
sustainable supply chain performance-evidence from Malaysian
ISO organizations. Journal of Open Innovation: Technology,
Market, and Complexity, 8(2), 1-27.

Sugianto, Salman, M., & Suryanto, Y. (2019). Analysis and
development of information security framework for distributed
e-procurement system. In [International Conference on
Electrical Engineering, Computer Science and Informatics
(EECSI) (pp- 211-216). https://doi.org/10.23919/
EECSI48112.2019.8976944

Sukmasetya, P., Santoso, H. B., & Sensuse, D. 1. (2018). Current
e-government public service on user experience perspective in
Indonesia. In 2018 International Conference on Information
Technology Systems and Innovation (ICITSI) (pp. 159-164).
https://doi.org/10.1109/ICITSI1.2018.8695962

Sunmola, F. T., & Shehu, Y. U. (2020). A case study on performance
features of electronic tendering systems. Procedia
Manufacturing, 51, 1586—1591. https://doi.org/10.1016/j.
promfg.2020.10.221

Torvinen, H., & Ulkuniemi, P. (2016). End-user engagement
within innovative public procurement practices: A case
study on public—private partnership procurement. /ndustrial

493



Journal of ICT, 21, No. 4 (October) 2022, pp: 465—494

Marketing Management, 58(October 2016), 58—68. https://doi.
org/10.1016/j.indmarman.2016.05.015

Tullis, T., & Albert, B. (2013). Measuring the user experience:
collecting, analyzing, and presenting usability metrics: Second
edition (2nd ed.; M. Dunkerley, Ed.). https://doi.org/10.1016/
C2011-0-00016-9

van Staden, C. J., van Biljon, J. A., & Kroeze, J. H. (2015).
eModeration: Towards a wuser experience evaluation
framework. In Proceedings of the 2015 Annual Research
Conference on South African Institute of Computer Scientists
and Information Technologists (pp. 1-11). https://doi.org/
https://doi.org/10.1145/2815782.2815821

Wan Nooraishya, W. A., & Nazlena, M. A. (2018). The impact
of persuasive technology on user emotional experience
and user experience over time. Journal of Information and
Communication Technology, 17(4), 601-628.

Wang, Q., Zhang, R., & Liu, J. (2020). Price/time/intellectual
efficiency of procurement: Uncovering the related factors
in Chinese public authorities. Journal of Purchasing and
Supply Management, 26(3), 100622. https://doi.org/10.1016/j.
pursup.2020.100622

Younger, P. (2010). Using Google Scholar to conduct a literature
search. Nursing Standard, 24(45), 40-46. https://doi.
org/10.7748/ms2010.07.24.45.40.c7906

Yusof, N., Hashim, N. L., & Hussain, A. (2022). A conceptual user
experience evaluation model on online systems. /nternational
Journal of Advanced Computer Science and Applications,
13(1),428-438.

494



