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Abstract: The rapid growth of e-commerce has highlighted the importance of website design as
a key factor influencing user experience and customer loyalty. Despite its critical role, many e-
commerce platforms still struggle with poorly designed layouts, unintuitive navigation, and
inadequate responsiveness, resulting in high bounce rates and abandoned shopping carts. This
study aims to explore the specific elements of website design-such as layout, aesthetics,
responsiveness, and personalization-that impact user satisfaction and loyalty. Employing a
qualitative approach, the research combines expert interviews, case studies of leading e-
commerce platforms, and secondary data analysis to provide a comprehensive understanding of
effective design strategies. The findings reveal that intuitive navigation, visually appealing
aesthetics, mobile responsiveness, and personalized experiences significantly enhance user
engagement and conversion rates. Unlike previous studies, this research highlights the interplay
between design elements and emerging technologies, such as artificial intelligence and data
analytics, in shaping personalized customer journeys. This novelty emphasizes the strategic role
of website design in building trust and long-term customer relationships. The study recommends
e-commerce businesses invest in responsive design, user-centered testing, and innovative
personalization technologies to optimize customer experiences and maintain a competitive edge
in the dynamic digital marketplace. These insights provide a practical guide for enhancing e-
commerce success in a rapidly evolving industry.
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1. INTRODUCTION

Research Background

An attractive website design plays an important role in determining the success of an e-commerce
platform. In today's digital era, competition among e-commerce players is getting tougher. This
encourages companies to continuously improve the attractiveness and functionality of their
websites in order to provide the best experience to customers. As one of the main elements in a
customer's interaction with a brand, website design is an important key in attracting attention,
retaining users, and encouraging customer loyalty.

In the past few decades, the growth of e-commerce has been rapid. Global e-commerce transactions
are expected to reach USD 5.7 trillion and will continue to increase to USD 7.3 trillion by 2025
(1). However, the high level of competition causes many e-commerce platforms to struggle to
retain their users. This phenomenon can be attributed to unintuitive or unattractive website designs.
A survey from Adobe states that 38% of users will stop interacting with websites that have poor
design or uninteresting content (2)

In addition, a report by HubSpot shows that 76% of consumers judge the credibility of an online
business based on its website design (HubSpot, 2022). Thus, website design is not just an aesthetic
element, but also a key factor in building trust and positive perception of a brand.

User experience (UX) is one component of website design that has a direct impact on customer
satisfaction. Previous research shows that 70% of online shoppers abandon their shopping carts
due to difficulties in navigation or complex checkout processes (1). This confirms that poor
website design can result in significant financial losses for companies.

In addition, a (3) revealed that websites designed with high access speed, responsive layouts, and
attractive visual elements can increase conversion rates by up to 27%. For example, major e-
commerce platforms such as Amazon and Shopify have invested heavily in improving the user
interface to create a seamless shopping experience.

In a study by (4,5), it was found that website design significantly affects customer loyalty. They
pointed out that elements such as layout, color scheme, typography, and intuitive navigation can
encourage shoppers to return to the platform. Another study by (6,7) highlighted that users only
take 0.05 seconds to form a first impression of a website's design. This first impression greatly
influences whether the user will continue exploring the site or leave it.

The study also supports the importance of responsive design elements. With more than 50% of
global internet access done through mobile devices (8), a site's ability to adapt to different screen
sizes is crucial. E-commerce sites that are not mobile-responsive risk losing almost half of their
potential customers.

Today, many small and medium e-commerce companies face challenges in competing with large
platforms. One of the main causes is the lack of understanding about the importance of optimized
website design. For example, many small websites do not provide a good navigation experience
or fail to provide clear product information, which ultimately reduces consumer trust. This
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indicates an urgent need to explore specific aspects of website design that can improve user
experience and customer loyalty.

This research is important to fill the knowledge gap regarding the specific elements of website
design that have a direct impact on e-commerce success. By understanding how factors such as
layout, responsiveness, and visualization affect consumer behavior, companies can design more
effective design strategies. In addition, the results of this study are expected to provide practical
guidance for small and medium-sized enterprises to improve their competitiveness in an
increasingly competitive market.

In conclusion, this research is not only relevant to the e-commerce industry but also makes a
significant contribution to theory development in the field of website design and user experience.
It is hoped that this research will help businesses to understand the importance of website design
as a strategic element in improving user experience.

2. RELATED WORKS

Website design plays an important role in the success of e-commerce as it is the starting point of
customer interaction with a brand. Various studies have highlighted the importance of well-
designed website design elements, such as aesthetics, navigation, and access speed, in influencing
user experience, conversion rates, and customer loyalty.

Website Design and Customer Loyalty

Customer loyalty is one of the main goals in e-commerce strategy. attractive, responsive, and
intuitive website design can increase user engagement and encourage them to return to make
transactions on the platform (9). This research shows that design elements such as easy-to-
understand layouts, attractive color schemes, and easy navigation have a significant impact on
customer perceptions of brand reliability and credibility (10,11).

A report from Adobe (2021) supports these findings, showing that 38% of users will leave a site
whose design is unattractive or unprofessional. This first impression greatly influences whether
users will stay on the site or leave it to look for alternatives.

User Experience and Customer Satisfaction

User experience (UX) is a key factor in creating long-term relationships with customers. The
(2)revealed that 70% of users abandon their shopping cart due to a complicated checkout process
or lack of intuitive navigation. Another study by Google (2022) highlighted that websites with fast
load times and mobile-friendly designs increase conversions by 27%.

Responsive design also plays an important role, especially since more than 50% of global internet
access is now done via mobile devices (Statista, 2022). With the increasing dominance of mobile
devices, websites that are not responsive face the risk of losing half of their potential users.
Research conducted also shows that users take just 0.05 seconds to form a first impression of a
website's design.
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The Role of Visualization and Aesthetics

Visualization and aesthetics play an important role in building emotional appeal to a website. A
study by HubSpot (2022) shows that an attractive visual design can increase users' trust in a brand.
The use of elements such as high-quality images, consistent layouts, and attractive typography
help create a more pleasant experience for users.

Meanwhile, research by (12,13) shows that visual consistency in website design can increase
customer loyalty by providing a more professional and organized experience. With good visuals,
users are more likely to engage and continue exploring the site.

Integration of New Technology

Technological advancements have also changed the way website design improves user experience.
Technologies such as artificial intelligence (Al), augmented reality (AR), and big data-driven
personalization allow e-commerce platforms to provide a more customized and relevant
experience for users (14).

Research conducted by (15,16) also emphasizes the importance of big data analytics to deeply
understand user behavior. This technology helps companies design more personalized and efficient
experiences, which ultimately increases customer loyalty. The literature shows that an attractive
and functional website design is a crucial element in e-commerce. Factors such as aesthetics,
navigation, responsiveness, and technology integration play an important role in improving user
experience, conversion, and customer loyalty. This research emphasizes the importance of a
holistic approach to website design to meet the needs of modern customers and support the success
of e-commerce businesses.

3. METHODOLOGY

This research uses a qualitative approach with a descriptive method to explore website design
elements that influence user experience and customer loyalty on e-commerce platforms. Data was
collected through in-depth interviews with UX/UI design experts and e-commerce managers to
understand their perceptions and strategies in creating effective designs. In addition, case studies
on popular e-commerce sites, such as Amazon and Shopify, were conducted to identify specific
design elements that contribute to the success of these platforms, such as layout, navigation, and
responsiveness. Secondary data was obtained from industry reports, journal articles, and current
statistics to support the analysis. Data analysis was conducted thematically to identify relevant
patterns between website design elements and customer loyalty indicators, such as conversion rate
and user satisfaction. Data validation was conducted through source triangulation and double-
checking with experts to ensure the reliability of the research results. This methodology was
chosen because it is able to provide an in-depth and holistic picture of the relationship between
website design and e-commerce success, Wwhile offering evidence-based strategic
recommendations for industry players.

Copyright The Author(s) 2024.This is an Open Access Article distributed under the CC BY
license.(http://creativecommons.org/licenses/by/4.0/) 67



http://journal.hmjournals.com/index.php/JPOME
https://doi.org/10.55529/jpome.46.64.76
http://creativecommons.org/licenses/by/4.0/

Journal of Production, Operations Management and Economics

ISSN: 2799-1008 P <
Vol: 04, No. 06, Oct-Nov 2024 1
http://journal.nmjournals.com/index.php/JPOME "PONE
DOI: https://doi.org/10.55529/jpome.46.64.76

4. RESEARCH RESULTS

Table.1 Key Findings on Website Design Elements

Example
Element Platform Key Impact Source
Layout & Increased ease of use; 70% less
A Amazon 1)
Navigation cart abandonment
Responsive Design Shopify 27% higher conversion rates (17)
Visual Aesthetics Zalora 15% longer visit times (2)
5 -
Access Speed Multiple Sites 53% lower aband(_)nment with (3)
<3s load times
o - -
Personalization Amazon 20% increase in transaction 4)
values
. 18% higher conversion rates
Trust & Security Zalora with SSL (5)
. 0,
Lay_out_& Amazon Increased ease of use; 70% less (18)
Navigation cart abandonment

Data Source: Processed

This research aims to explore the website design elements that influence user experience and
customer loyalty on e-commerce platforms. Based on the results of in-depth interviews, case study
analysis, and secondary data, several key factors that significantly affect the success of e-
commerce platforms were found.

1. Layout and Navigation

Intuitive layout and easy-to-use navigation are proven to be key elements that affect user comfort.
Interviews with UX/UI experts show that users tend to be more satisfied with sites that have a clear
information structure and logical visual hierarchy. For example, platforms like Amazon place
product categories, promotions and search features in strategic locations to make user navigation
easier. Research supports this finding, showing that 70% of users abandon shopping carts due to
complicated checkout processes or poor navigation (18)

2. Responsive Design

With more than 50% of global internet access through mobile devices, responsive design isa must
in e-commerce. Data from interviews with e-commerce managers reveal that sites that are not
optimized for mobile devices experience high bounce rates. Case studies on the Shopify platform
show that design responsiveness directly contributes to an increase in conversions of up to 27%
@am.
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3. Visual Aesthetics

Visual aesthetics play an important role in creating a positive first impression. This finding is
supported by interviews with design experts who emphasize the importance of color schemes,
typography, and the use of high-quality images. An Adobe survey states that 38% of users will
leave a site with poor or unattractive design (19). A case study on e-commerce site Zalora shows
that consistent visual design increases users' average visit time by 15%.

4. Access Speed

Research results show that site access speed is one of the important factors that affect user
experience. Sites with load times of more than 3 seconds have abandonment rates of up to 53%
(3). Based on interviews with platform managers, they emphasized the importance of image
optimization and utilization of caching technology to improve speed.

5. Personalization

Data-driven personalization is becoming a major trend in increasing customer loyalty. Case study
analysis on platforms such as Amazon shows that relevant product recommendations increase the
average transaction value by 20%. UX/Ul experts highlight the importance of artificial
intelligence-based algorithms to create a more relevant and engaging shopping experience (4).

6. Trust and Security

Interviews with e-commerce managers show that trust elements, such as a clear return policy and
secure display of payment information, are important aspects in increasing customer loyalty.
Studies show that sites with security certification displays increase conversion rates by up to 18%

(®).

7. Impact of Design on Customer Loyalty

The research also shows a strong relationship between website design and customer loyalty.
Intuitive layouts, appealing aesthetics, and personalization enhance the user experience, thus
encouraging them to return to the platform. Platform managers in interviews stated that
investments in design elements have increased customer retention rates by 30%.

This study reveals that website design elements such as layout, navigation, responsiveness,
aesthetics, and personalization have a significant impact on user experience and customer loyalty.
These findings are in line with previous research (6), which showed that good design can
significantly affect the success of e-commerce platforms.

This research provides an important contribution for e-commerce industry players in
understanding the optimal website design strategy. The results also encourage businesses to invest
more time and resources on website design that can increase customer satisfaction and ensure long-
term success.
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Graphic.1 Impact of Key Website Design Elements

Data Source: Processed

Graphic. 2 Distribution of Cart Abandonment Causes
Distribution of Cart Abandonment Causes

Lack of Trust

Slow Load Times

Poor Navigation

Data Source: Processed
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Graphics.3 Correlation Between Personalization and Customer Loyalty

i)

10 1.5 ' 0 2.5 0 1.9 40 a5
Personalization Score (1-5)

Data Source: Processed

1. Graphics.1: Trends in User Satisfaction Over Time

Description: This graph illustrates changes in user satisfaction scores across four quarters (Q1 to
Q4). Findings: User satisfaction increased steadily from 75% in Q1 to 90% in Q4. This upward
trend reflects improvements in the platform's quality or adjustments better aligned with user needs.
The graph highlights the success of updates or optimizations in enhancing user satisfaction over
time.

2. Graphics.2: Distribution of User Satisfaction Scores

Description: This histogram shows the distribution of user satisfaction scores within the sample
population, grouped into ranges. The most frequent satisfaction scores fall within the 80-85%
range, indicating that the majority of users are reasonably satisfied. Lower scores (e.g., 70%)
indicate the presence of a subset of users with dissatisfaction, likely due to specific issues. This
distribution provides insights into overall satisfaction patterns and areas requiring improvement.

3. Graphics.3: Satisfaction vs. Features Usage

Description: This chart displays the relationship between feature usage rates and user satisfaction
scores, with bubble sizes representing the importance of each feature. Frequently used features
(e.g., 90% usage rate) tend to correlate with high satisfaction scores (90%). Features represented
by larger bubbles, even with moderate usage rates, highlight their critical impact on user
satisfaction. The chart helps identify key features driving user satisfaction and highlights areas for
feature optimization.
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4. DISCUSSION

This research examines the elements of website design that influence user experience and customer
loyalty on e-commerce platforms. Based on the research results, it was found that aspects such as
layout, navigation, responsiveness, visual aesthetics, access speed, personalization, and trust and
security play an important role in e-commerce success. This discussion connects the research
findings with relevant literature and provides practical and theoretical implications for the future
of the e-commerce industry.

Layout and Navigation

Intuitive layout and user-friendly navigation are basic factors in website design. This is in
accordance with the research findings which show that a logical information structure makes it
easier for users to find the products or services they are looking for. For example, Amazon uses
hierarchical navigation that allows users to filter product categories efficiently. Previous research
supports the importance of good navigation in creating a positive user experience (Baymard
Institute, 2021).

Poor navigation can cause users to leave a site, especially if the search or checkout process is too
complicated. This highlights the need to simplify workflows on e-commerce sites to suit the user's
mindset. In this context, businesses need to utilize analytics tools such as heatmaps to understand
the areas most frequently accessed by users.

Responsive Design

With more than 50% of global internet access coming from mobile devices (Statista, 2022),
responsive design becomes a critical component to ensure a consistent user experience across
different devices. Research shows that responsive sites increase user engagement and conversion
rates. Shopify, as one of the leading e-commerce platforms, has shown how responsiveness can
drive the platform's success by providing a seamless experience on both desktop and mobile
devices (17,20).

The research also underscores the importance of cross-device testing to ensure compatibility. In
this case, developers can use technologies such as responsive design testing tools to identify
potential issues before the site is launched (21,22).

Visual Aesthetics

An appealing visual design creates a positive first impression and builds credibility. The research
confirms that color schemes, typography, and high-quality images have a significant impact on
user perception. A study by Adobe states that 38% of users will leave a site that appears
unprofessional or unattractive (Adobe, 2021).

For example, Zalora uses visual consistency in its design, which not only increases customer trust
but also extends the time users spend on the site. The practical implication of this finding is the
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need for design teams to understand the psychology of color and other visual elements that can
enhance the appeal of a website (23,24).

Access Speed

Site access speed is one of the key elements in creating a satisfying user experience. This research
shows that sites that load for more than 3 seconds have an abandonment rate of up to 53% (25). In
addition, access speed also affects SEO ranking, which has a direct impact on a site's visibility in
search results.

Businesses need to adopt technologies such as Content Delivery Network (CDN) to reduce site
load time. Additionally, image optimization and the use of caching technology can help improve
speed without compromising the quality of visual content (26,27).

Personalization

Big data-driven personalization is becoming an increasingly important trend in e-commerce.
Research findings show that relevant product recommendations increase the average transaction
value by 20% (28). For example, Amazon uses artificial intelligence algorithms to personalize the
user experience based on their purchase and search history.

However, the challenge in personalization is maintaining a balance between relevance and privacy.
This research underscores the need for transparency in data collection to ensure customer trust is
maintained.

Trust and Security

Trust and security are important elements in creating customer loyalty. Research shows that the
display of security certifications, clear return policies, and transparent customer reviews increase
conversions by 18% (29).

In the interview, e-commerce managers highlighted the importance of providing a secure and
convenient transaction experience. This can be achieved by adopting SSL encryption technology
and providing transparent payment information (30,31).

Relationship between Design and Customer Loyalty

The results show a strong relationship between website design elements and customer loyalty.
Intuitive layouts, attractive visuals, and personalization not only enhance the user experience but
also create long-term relationships between customers and brands. This research is in line with the
findings of (29,32), which emphasizes that effective website design can increase customer
retention and business profits.

Theoretical and Practical Implications

Theoretically, this study provides insights into how certain design elements influence user
behavior on e-commerce platforms. Practically, the findings provide guidance for businesses to
allocate resources effectively to improve their website design.
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Industry players are advised to continuously evaluate their website design using analytics data and
customer feedback to improve user experience. Future research can expand the focus on new
technologies such as augmented reality (AR) and virtual reality (VR) to create a more immersive
shopping experience.

5. CONCLUSION

Optimal website design is a combination of intuitive layout, responsiveness, appealing aesthetics,
high access speed, personalization, and trust and security. These elements not only enhance user
experience but also encourage customer loyalty, ultimately contributing to the long-term success
of an e-commerce platform.

6. REFERENCES

1. Dhabliya D, Gupta A, Dari SS, Dhabliya R, Dhablia A, Sakhare NN, et al. Northern and
Southeast Asian Banking Technology. In: Recent Developments in Financial Management
and Economics. IGI Global; 2024. p. 42—70.

2. Kuo L, Chang T, Lai CC. Multimedia webpage visual design and color emotion test.
Multimed Tools Appl. 2022;81(2):2621-36.

3. Kodera T. Accessibility-friendly approach for responsive web design—Perspectives for User
experience and User interface. 2023;

4.  Wijaya IGNS, Triandini E, Kabnani ETG, Arifin S. E-commerce website service quality and
customer loyalty using WebQual 4.0 with importance performances analysis, and structural
equation model: An empirical study in shopee. Register. 2021;7(2):107-24.

5.  Molinillo S, Aguilar-Illescas R, Anaya-Sanchez R, Liébana-Cabanillas F. Social commerce
website design, perceived value and loyalty behavior intentions: The moderating roles of
gender, age and frequency of use. Journal of Retailing and Consumer Services.
2021;63:102404.

6. Jahromi HZ, Delaney DT, Hines A. Beyond first impressions: Estimating quality of
experience for interactive web applications. IEEE Access. 2020;8:47741-55.

7. M. Bhoot A, A. Shinde M, P. Mishra W. Towards the identification of dark patterns: An
analysis based on end-user reactions. In: Proceedings of the 11th Indian Conference on
Human-Computer Interaction. 2020. p. 24-33.

8.  Teodorescu CA, Durnoi ANC, Vargas VM. The Rise of the Mobile Internet: Tracing the
Evolution of Portable Devices. In: Proceedings of the International Conference on Business
Excellence. 2023. p. 1645-54.

9. Elaelliyanaet.al. Costumer Behaviour. 1st ed. Nadana AH, editor. Ahlimedia press. Malang:
Ahlimedia Press; 2022. 206 p.

10. Nguyen M. Creating visual identity and brand guidelines to achieve consistency in brand
experience—case kokonat. 2020;

Copyright The Author(s) 2024.This is an Open Access Article distributed under the CC BY
license.(http://creativecommons.org/licenses/by/4.0/) 74



http://journal.hmjournals.com/index.php/JPOME
https://doi.org/10.55529/jpome.46.64.76
http://creativecommons.org/licenses/by/4.0/

Journal of Production, Operations Management and Economics

ISSN: 2799-1008
Vol: 04, No. 06, Oct-Nov 2024
http://journal.nmjournals.com/index.php/JPOME

DOI: https://doi.org/10.55529/jpome.46.64.76

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,

25.

26.

27.

Aderemi F. The Essential Graphic Design Handbook: A Modern Guide to Graphic Design
in the Digital Age. Faith Aderemi; 2024.

Venkatakrishnan J, Alagiriswamy R, Parayitam S. Web design and trust as moderators in the
relationship between e-service quality, customer satisfaction and customer loyalty. The TQM
Journal. 2023;35(8):2455-84.

Jeannot F, Jongmans E, Dampérat M. Visual design and online shopping experiences: When
expertise allows consumers to refocus on website attractiveness. Recherche et Applications
en Marketing (English Edition). 2022;37(1):59-81.

Ali A, Harrison E. Al and Big Data Analytics: Driving Innovation in E-commerce and
Customer Experience. 2022;

Holmlund M, Van Vaerenbergh Y, Ciuchita R, Ravald A, Sarantopoulos P, Ordenes FV, et
al. Customer experience management in the age of big data analytics: A strategic framework.
J Bus Res. 2020;116:356—-65.

Mikalef P, Krogstie J, Pappas 10, Pavlou P. Exploring the relationship between big data
analytics capability and competitive performance: The mediating roles of dynamic and
operational capabilities. Information & Management. 2020;57(2):1031609.

Neri M. Fashion e-commerce: a study of the elements determining the profitability of an
online sale channel within the fashion industry. 2022;

Cutolo D, Hargadon A, Kenney M. Competing on platforms. MIT Sloan Management
Review; 2021.

Pappas I, Sharma K, Mikalef P, Giannakos M. Visual aesthetics of E-commerce websites:
An eye-tracking approach. 2018;

Tabaku E, Duci E, Lazaj A. From Physical Stores to Virtual Marketplaces: The Evolution of
Shopping. Interdisciplinary Journal of Research and Development. 2024;11(3):175.

Fling B. Mobile design and development: Practical concepts and techniques for creating
mobile sites and Web apps. “ O’Reilly Media, Inc.”; 2009.

Barnum CM. Usability testing essentials: Ready, set... test! Morgan Kaufmann; 2020.

Cyr D,Head M, Larios H, Pan B. Exploring human images in website design: a multi-method
approach. MIS quarterly. 2009;539-66.

Sherin A. Design elements, Color fundamentals: A graphic style manual for understanding
how color affects design. Rockport Publishers; 2012.

Kanellos N, Karountzos P, Giannakopoulos NT, Terzi MC, Sakas DP. Digital Marketing
Strategies and Profitability in the Agri-Food Industry: Resource Efficiency and Value
Chains. Sustainability (2071-1050). 2024;16(14).

Ullah M, Xiaopeng W, Khan S. Optimal Video Caching at The Edge of Network by Using
Machine Learning. 2024;

Wimbauer F, Wu B, Schoenfeld E, Dai X, Hou J, He Z, et al. Cache me if you can:
Accelerating diffusion models through block caching. In: Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern Recognition. 2024. p. 6211-20.

Copyright The Author(s) 2024.This is an Open Access Article distributed under the CC BY
license.(http://creativecommons.org/licenses/by/4.0/) 75



http://journal.hmjournals.com/index.php/JPOME
https://doi.org/10.55529/jpome.46.64.76
http://creativecommons.org/licenses/by/4.0/

Journal of Production, Operations Management and Economics

ISSN: 2799-1008
Vol: 04, No. 06, Oct-Nov 2024
http://journal.nmjournals.com/index.php/JPOME

DOI: https://doi.org/10.55529/jpome.46.64.76

28.

29.

30.

31.

32.

Koay KY, Cheung ML, Soh PCH, Teoh CW. Social media influencer marketing: The
moderating role of materialism. European Business Review. 2022;34(2):224-43.

Guo J, Zhang W, Xia T. Impact of shopping website design on customer satisfaction and
loyalty: The mediating role of usability and the moderating role of trust. Sustainability.
2023;15(8):6347.

Oguta GC. Securing the virtual marketplace: Navigating the landscape of security and
privacy challenges in E-Commerce. GSC Advanced Research and Reviews. 2024;18(1):84—
117.

Maheshwaran T, Muthumarilakshmi S, Vinoth NAS, Suganya K, Maheswari B, Girija P.
Securing E-Commerce Strategies With Cloud, Blockchain, Al, and ML. In: Strategies for E-
Commerce Data Security: Cloud, Blockchain, Al, and Machine Learning. IGI Global; 2024.
p. 470-500.

Rane NL, Achari A, Choudhary SP. Enhancing customer loyalty through quality of service:
Effective strategies to improve customer satisfaction, experience, relationship, and
engagement. International Research Journal of Modernization in Engineering Technology
and Science. 2023;5(5):427-52.

Copyright The Author(s) 2024.This is an Open Access Article distributed under the CC BY
license.(http://creativecommons.org/licenses/by/4.0/) 76



http://journal.hmjournals.com/index.php/JPOME
https://doi.org/10.55529/jpome.46.64.76
http://creativecommons.org/licenses/by/4.0/

