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1. Introduction

E-commerce websites have become central to the modern digital economy, enabling
businesses to reach global markets and deliver seamless customer experiences. The reliability and
performance of these platforms are critical, as system errors or bugs can directly affect customer
satisfaction and commercial success (Goyal et al., 2019). Automation testing frameworks have
been widely adopted to ensure robustness and maintain quality assurance. Among these, the
Robot Framework and Cypress have garnered significant attention for their capabilities in web
application testing (Nagalingam et al., 2024). Despite their popularity, comprehensive
comparative evaluations of these tools, particularly in the context of e-commerce systems, remain
limited (Sarhan et al., 2024).

Testing is vital in the software development life cycle (SDLC) to verify that the system
functions according to predetermined specifications. Depending on the complexity and criticality
of the system, testing activities may consume between 30% and 60% of the total development
budget (Ebert, 2011). For web applications, rigorous testing ensures that all integrated
components align with functional requirements and operate without failure (Silitonga et al.,
2023). Automated testing, especially during regression testing phases, offers significant speed,
repeatability, and consistency advantages. Automated testing supports timely decision-making
by enabling rapid feedback cycles, allowing organizations to adapt swiftly to evolving market
demands and maintain a competitive advantage.

Robot Framework and Cypress are prominent automation tools that integrate Selenium-
based testing environments. Robot Framework is an open-source tool primarily used for
acceptance testing and robotic process automation (RPA), with a keyword-driven testing syntax
that supports multiple libraries and programming languages, such as Python and Java
(Patwardhan & Davison, 2024; Walker, 2020). Its simplicity and human-readable test case format
make it accessible to testers with minimal programming expertise. The framework facilitates
integration with a wide range of tools, enabling the automation of web, API, database, and mobile
testing workflows (Peldszus et al., 2023).

Cypress, by contrast, is a JavaScript-based end-to-end testing tool tailored for modern web
applications. It runs directly in the browser, enabling real-time interaction and debugging.
Cypress is particularly effective for dynamic, JavaScript-heavy sites, as it includes built-in
commands for interacting with the Document Object Model (DOM), simulating user actions, and
automatically waiting for elements to load before proceeding with test steps (Hashimoto et al.,
2023). Developers favor it for its rich debugging features, detailed error messages, and seamless
integration with modern development environments.

This study contributes to the growing body of literature on automated testing by providing
a comparative analysis of Robot Framework and Cypress in executing identical test scenarios on
selected Indonesian e-commerce websites (Bhinneka, Gramedia, and Uniqlo). Additionally, the
research incorporates user feedback to assess perceived performance and usability. Previous
studies have demonstrated the utility of both frameworks in regression testing contexts. For
example, Strizhakov and Nescoromniy found that Robot Framework supports structured and
readable test flows, making it effective for non-technical users (Strizhakov & Nescoromniy, 2019).
Similarly, Batni and Shetty emphasized its utility in reducing manual testing costs and increasing
traceability of test results (Batni & Shetty, 2018). On the other hand, Jyolsna and Anuar
highlighted the advantages of Cypress in terms of ease of setup, debugging efficiency, and control
over network-layer interactions (Jyolsna & Anuar, 2022). Comparative findings by Mobaraya and
Ali also suggest that Cypress requires fewer lines of code and facilitates more efficient test script
development than traditional Selenium tools (Mobaraya & Ali, 2019). This research builds upon
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these insights by conducting parallel tests using both frameworks and analyzing user responses
to site performance.

2. Literature Review
2.1. E-Commerce

E-commerce refers to buying and selling transactions via the internet, utilizing digital
technologies as the primary medium. This transaction model offers users enhanced convenience
by enabling economic activities to be carried out efficiently and flexibly, without time or location
constraints. It allows consumers to purchase goods or services without face-to-face interaction,
thereby reducing geographical and temporal barriers to trade (Firmansyah & Herman, 2023).
These advantages have rendered e-commerce increasingly relevant in modern societies, where
speed, convenience, and accessibility are essential to consumer satisfaction. Moreover, the
expansive reach of e-commerce, from local markets to global platforms, facilitates broader
business expansion and market integration, positioning e-commerce not only as a tool for trade
but also as a catalyst in the digital transformation of economies.

The rapid growth of e-commerce has been driven by advancements in internet technologies,
resulting in transformative innovations across industries. Implementing e-commerce systems
benefits stakeholders, including consumers, producers, and retailers. In addition to accelerating
transaction processes, e-commerce minimizes operational costs by reducing the dependency on
physical storefronts. In the fashion industry, for instance, key business functions, such as
marketing, purchasing, and sales, have increasingly shifted to digital platforms supported by
internet technologies. This development has popularized the concept of remote transactions, now
widely recognized as online commerce. A concrete manifestation of this transformation is the rise
of web-based e-commerce platforms, the primary medium for conducting digital sales activities
(Santoso et al., 2022).

2.2. E-Commerce User Responses

User experience (UX) plays a pivotal role in determining the success and competitiveness of
e-commerce platforms. From usability theory, key indicators of a positive user experience include
ease of use, fast access speeds, and clear navigation structures (Nielsen, 2012). In interactive
digital technologies, e-commerce functions as a transactional interface and a dynamic space for
continuous interaction between users and system environments. Consequently, technical aspects
such as website loading speed, device responsiveness, and the reliability of features such as
product search and checkout processes significantly influence overall user satisfaction. A
seamless and intuitive interface enhances the likelihood of both user conversion and long-term
platform retention.

Previous studies have examined the correlation between technical performance and user
perception in e-commerce environments. Arora et al. found that fast page load times and intuitive
navigation systems substantially increase user satisfaction and positively affect purchase intent
(Arora et al.,, 2023). Similarly, Yu et al. highlighted the importance of perceived reliability,
particularly regarding stock availability and information transparency, in fostering consumer
trust in digital platforms (Yu et al., 2023). In both local and global contexts, comparative studies
of platforms such as Amazon, Tokopedia, and Shopee indicate that even minor differences in
system performance or information accuracy can significantly impact user loyalty and platform
preference (Mardiani et al., 2023). Accordingly, evaluating technical performance and user
perception is not merely a matter of system optimization but a strategic imperative in developing
user-centered e-commerce platforms.
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3. Research Methodology

This study presents a performance analysis of automation testing outcomes using two tools:
Robot Framework and Cypress. Figure 1 illustrates the key research steps followed throughout
the study.

Setup and creale testing
using Robot Framework

» Running testing  ——» Result

Colect Data Analysis Data Create Test Case Analysis ff\’.;m data
resul

Selup and creale testing
using Cypress

Running testing | Result

Figure 1. Research Process Flow

The automation testing was executed on a system with the following hardware specifications:
1) MacBook Air (2020) equipped with an M1 processor
2) 8 GBRAM
3) 512 GB Solid State Drive (SSD)

For data collection, information was obtained from three e-commerce platforms: Bhinneka,
Gramedia, and Uniglo. A survey method was employed to collect user perception data regarding
their experience with these websites. This method was chosen due to its effectiveness in reaching
a broad population and ability to gather quantitative and qualitative data efficiently. The survey
instrument was a structured questionnaire incorporating a Likert scale to measure user
satisfaction, ease of navigation, access speed, and information reliability.

The survey was administered to 250 respondents with experience using at least one of the
three platforms. Meanwhile, the automation testing involved analyzing key features of each e-
commerce website and identifying relevant components to develop into test cases. These test
cases were categorized based on their respective input-output functionality.

The features selected for testing included:
e Home page

e Product search

e Menu navigation

e Login

e Product ordering

e Order tracking

e Logout

Positive and negative test cases were created and implemented using Robot Framework and
Cypress. Table 1 presents a summary of the test scenarios.
Table 1. Test Case Scenarios

Type of Test Case Scenario
. Home Page, Search Product, Menu List, Login, Order Product,
Positive .
Tracking Order, Logout
) Home Page, Search Product, Login with Incorrect Email, Login
Negative

with Incorrect Password

Copyright © 2025. Owned by Author(s), published by Society. This is an open-access article under the CC-BY-NC-SA license.
https://doi.org/10.33019/society.v13i1.767 791



https://doi.org/10.33019/society.v13i1.767

Analysis of Automation Testing on E-Commerce Websites and User Responses

Each test scenario was translated into executable steps and code using both tools. Table 2 and
Table 3 provide the details of positive and negative test case scenarios.

Table 2. Positive Test Case Scenarios

Feature Test Scenario Description
Home Page Open the browser and nav1gate to the website’s home page. Verify
successful display of the home page.
Open a browser, go to the home page, input the keyword, and click
Search Product search. Verify that the product list matches the keyword input.
Menu List Open a browser, go to the home page, and verify that the main menu is
displayed at the top.
Looin Navigate to the login page, enter a valid email and password, and verify
& a successful login.
Order Product Log in, selec.t a Product, proceed. to checkout, input payment and
shipping data, and verify the order summary.
Tracking Order Log in, navigate to Qrder history, and verify that the tracking feature
displays the correct order status.
Log in, click the profile menu, select logout, and verify redirection to the
Logout
home page.
Table 3. Negative Test Case Scenarios
Feature Test Scenario Description
Home Page Open a browser and navigate to the home page. Verify that the
page loads correctly.
Search Product Input an invalid or .nonsens1ca1 kengrd, and verify that no
matching products are displayed.
Log in with the Wrong Input an incorrect email with a valid/invalid password, and
Email verify an appropriate error message.
Log in with the Wrong  Input a correct email with an incorrect password, and verify that
Password an appropriate error message is displayed.

The test development process included setting up the necessary tools, coding the test
scenarios, and running the test executions using Robot Framework and Cypress. Upon execution,
the results were documented and analyzed to evaluate the comparative performance of both
tools.

The primary goal of automation testing in this study was to ensure optimal website
functionality across all defined test cases. Evaluation criteria included test execution success,
runtime efficiency, usability, maintainability, and the clarity of output reports. Through this
analysis, the study aims to determine Robot Framework and Cypress's relative strengths and
limitations in e-commerce platform testing.

4. Results
4.1. Automation Testing Results

The results of this study show that Cypress significantly outperforms Robot Framework in
terms of execution time. The average (mean) execution time per test case using Cypress was 13.2
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seconds, whereas Robot Framework required an average of 109.4 seconds. Table 4 presents the
total execution time and mean score from the 33 test cases performed using each framework.

Table 4. Execution Time Results and Mean Score

Testing Method  Total Execution Time (33 Test Cases) Mean Execution Time
Robot Framework 3,512 seconds 109.4 seconds
Cypress 435 seconds 13.2 seconds

Figure 2 and Figure 3 illustrate the detailed test execution results using Robot Framework and
Cypress, respectively.
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Figure 2. Automation Testing Results Using Robot Framework
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Figure 3. Automation Testing Results Using Cypress

Usability issues were identified during the automation process, particularly in Robot
Framework. Delays occurred due to failed element path detection, which required additional
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wait commands to handle timing inconsistencies in dynamic web elements. Table 5 displays the
total wait time and mean score for both tools.

Table 5. Wait Time Results and Mean Score

Testing Method Total Wait Time (33 Test Cases) Mean Wait Time
Robot Framework 372 seconds 11.3 seconds
Cypress 183.4 seconds 5.6 seconds

Figure 4 shows the wait time variations across the three websites. The Bhinneka platform
required longer wait times than Gramedia and Uniqlo, regardless of the testing tool used.

Total Wait Time Code Website
200

150

100
- H

Bhinneka Gramedia Uniglo

seconds

o

B Robot Framework M Cypress

Figure 4. Wait Time per Website

Efficiency analysis indicates that the home page is the fastest feature to test across all
platforms. As shown in Table 6, Cypress completed home page testing in as little as 3 seconds
(Uniglo), compared to more than 10 seconds for Robot Framework. For more complex test cases,
such as product ordering, Cypress maintained performance under 100 seconds, while Robot
Framework exceeded 4 minutes on average.

Table 6. Execution Time for Home Page and Order Product Features

Feature Test Tool Bhinneka Gramedia Uniqlo
Robot Framework 12s 15s 11s
Home Page
Cypress 5s 10s 3s
Order Product Robot Framework  3m 56s 4m 51s  8m 26s
Cypress 37s 19s 39s

In terms of maintainability, both frameworks require periodic maintenance, particularly due
to dynamic data elements on the e-commerce platforms. With Robot Framework, version
mismatches between ChromeDriver and the Chrome browser may trigger execution errors,
requiring configuration updates. Additionally, product identifiers used for testing often change
dynamically, necessitating updates in the test scripts.
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As shown in Table 7, although Cypress requires slightly more lines of code for test
maintenance (93 lines) compared to Robot Framework (86 lines), the Robot Framework was
considered more maintainable due to more straightforward and less repetitive scripting.

Table 7. Lines of Code Requiring Maintenance by Test Tool

Testing Method Lines of Code to Maintain
Robot Framework 86
Cypress 93

Regarding output reporting, Robot Framework generates detailed HTML reports after each
test run (see Figure 5 and Figure 6). These reports include test logs, step-by-step execution

summaries, and the status of each case (pass, fail, skip).

gramediaHomePage :: Positive Test Case Homepage Gramedia

Should be able to visit homepage Gramedia :: Homepage Gramedia Web... | PASS |

gramediaHomePage :: Positive Test Case Homepage Gramedia | PASS |

1 test, 1 passed, @ failed

Qutput: /Users/mutiaraar/Downloads/crm/results/output.xml
Log: /Users/mutiaraar/Downloads/crm/results/log.html
Report: /Users/mutiaraar/Downloads/crm/results/report.html

Figure 5. Test Execution Summary Using Robot Framework
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Figure 6. HTML Report Generated by Robot Framework

Cypress, on the other hand, provides real-time reporting. As shown in Figure 7, the test status
and steps can be monitored directly during execution, offering more immediate feedback and

troubleshooting capability.
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Figure 7. Real-Time Test Output Report in Cypress

4.2. Website User Survey Results

A user survey was conducted with 250 respondents who had used at least one of the three e-
commerce platforms: Bhinneka, Gramedia, and Uniqlo. The results indicate that Uniqlo received
the highest satisfaction ratings, with 84% of respondents expressing satisfaction with the
platform's fast access speed, intuitive navigation, and accurate product information.

Regarding stock availability and delivery accuracy, Uniqlo was rated highest by 87% of users,
followed by Gramedia (68%) and Bhinneka (62%). While Gramedia was positively recognized by
74% of respondents for its user-friendly interface, particularly in searching for books and
stationery, significant concerns were raised regarding stock information accuracy. Specifically,
35% of Gramedia users and 41% of Bhinneka users reported issues with inaccurate stock data,
diminishing user trust.

Uniglo also demonstrated superior reliability, with only 6% of respondents reporting
transaction-related issues. Most users indicated a consistently smooth and dependable shopping
experience across multiple transactions.

Overall, the survey results highlight three key factors that strongly influence user satisfaction
with e-commerce platforms: website speed, accuracy of stock information, and ease of checkout.
Among the platforms evaluated, Uniqlo consistently outperformed its counterparts across all
major indicators.

5. Discussion

The results of this study reveal that both Robot Framework and Cypress offer distinct
advantages and limitations when applied to the testing of e-commerce websites. With its
keyword-driven architecture and broad support for external libraries, Robot Framework is well-
suited for complex, large-scale projects requiring extensive customization and system integration
(Walker, 2020). In contrast, Cypress provides a more streamlined and developer-friendly
experience, making it highly suitable for smaller teams or projects emphasizing speed and ease
of implementation (Taufique et al., 2024).

Regarding test execution, Robot Framework demonstrated greater flexibility across
platforms, including support for legacy web systems (Capitaine et al., 2021). However, Cypress
achieved superior performance when testing modern JavaScript-based applications, owing to its
ability to run directly within the browser environment. This feature enables faster feedback loops,
simplified debugging, and tighter integration with popular development toolchains (Psujek et
al., 2021).

Copyright © 2025. Owned by Author(s), published by Society. This is an open-access article under the CC-BY-NC-SA license.
https:/ /doi.org/10.33019/society.v13i1.767 796



https://doi.org/10.33019/society.v13i1.767

Analysis of Automation Testing on E-Commerce Websites and User Responses

From a maintenance and reporting perspective, Robot Framework's modular structure and
support for reusable test components are beneficial for long-term projects with evolving
requirements. Its comprehensive HTML reporting capabilities, including execution logs and
detailed test summaries, make it well-suited for teams requiring extensive documentation
(Yuliansyah et al., 2021). Conversely, Cypress facilitates real-time test result visualization,
making it easier for less technical users to diagnose and resolve issues efficiently.

Robot Framework is an open-source tool widely used for acceptance testing and robotic
process automation (RPA) (Chen et al., 2016; Walker, 2020). Its tabular, keyword-driven syntax is
accessible to testers with limited programming experience, enabling broad team collaboration
across technical and non-technical stakeholders (Maric et al., 2020). The framework supports
integration with a wide range of tools, such as Selenium for browser automation, and libraries
for database, API, and mobile testing, allowing it to meet diverse testing requirements in e-
commerce environments (Alok Chakravarthy & Padma, 2023; Patwardhan & Davison, 2024).
However, its reliance on external libraries introduces potential friction during setup and test
execution. Compatibility issues between Selenium and Robot Framework components may
increase maintenance overhead compared to more integrated solutions like Cypress.

Cypress, in contrast, is a JavaScript-based end-to-end testing tool tailored for modern web
applications. Its ability to execute tests directly in the browser provides low-latency interaction
with the Document Object Model (DOM), enhancing speed and test reliability (Nagalingam et al.,
2024; Zhang et al., 2020). Real-time reloading, detailed visual output, and the capacity to simulate
complex user interactions, such as product searches, shopping cart modifications, and checkout
processes, make it particularly effective for testing dynamic, user-facing features of e-commerce
websites (Powers et al., 2016; Tuppo et al., 2019).

A key advantage of Cypress is its automatic waiting feature, which eliminates the need to
insert manual wait or sleep commands. This ensures that elements are available before executing
subsequent actions, reducing test flakiness, a frequent issue when testing content-rich or
asynchronous e-commerce platforms (Mobaraya & Ali, 2019; Tuppo et al.,, 2019). Cypress’s
detailed error logs, screenshots, and video capture functionalities enhance the debugging
experience, especially when dealing with complex front-end components.

Nonetheless, Cypress has limitations. Its primary reliance on JavaScript may present
challenges for teams less experienced with modern front-end frameworks. Additionally, while
Cypress continues to expand its cross-browser support, it has historically been limited to
Chromium-based browsers. Although recent versions support Firefox, compatibility with Safari
and Internet Explorer remains incomplete (Hussein et al., 2018; Pelivani & Cico, 2021). This may
pose constraints for e-commerce platforms that require broad user access across diverse browser
environments.

In terms of cross-platform support, Robot Framework maintains an advantage. It can be
configured to execute tests across multiple browsers and operating systems using Selenium. This
is especially relevant for e-commerce websites that must ensure uniform functionality across
different user environments (Jagat et al, 2023). However, the dependency on external
components such as ChromeDriver introduces occasional instability and version-related issues.

Robot Framework integrates well with CI/CD tools like Jenkins, GitLab, and CircleClI,
enabling seamless automation within the development pipeline (Chen et al., 2016). Similarly,
Cypress is designed for modern CI/CD workflows, providing real-time test execution and
immediate reporting that align well with agile methodologies (Byrd et al., 2021; Jyolsna & Anuar,
2022). While Robot Framework offers greater extensibility, Cypress is distinguished by its
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developer-centered design and faster execution cycles, an important consideration for teams
operating in continuous deployment environments (Malik & Bilal, 2024).

Ultimately, the choice between Robot Framework and Cypress depends on specific project
needs. Robot Framework is ideal for teams that require a versatile, language-agnostic platform
with robust support for complex, multilayered test environments (Capitaine et al., 2021). In
contrast, Cypress is best suited for fast-moving development cycles focused on modern,
JavaScript-heavy web applications. Its browser-native execution, intuitive syntax, and responsive
feedback make it highly efficient for front-end testing. Robot Framework may offer greater
tlexibility for organizations requiring extensive cross-browser testing or backward compatibility
with older technologies (Hassanvand et al., 2024).

From a user perspective, manual testing conducted on Bhinneka, Gramedia, and Uniglo
websites highlights distinct usability characteristics. The three platforms generally offer intuitive
interfaces, fast page load times, and efficient transactional workflows from product selection to
payment.

Bhinneka, focused on electronics, provides detailed product specifications, assisting users in
making informed purchasing decisions. Gramedia and Uniqlo excel in navigation, particularly
for product searches in books, fashion, and household categories. Respondents noted that these
sites support a seamless shopping experience with minimal friction during checkout.

However, discrepancies in stock availability were observed, especially on Bhinneka and
Gramedia. In several instances, users completed transactions only to receive notifications about
unavailable products later. Such inconsistencies diminish trust and satisfaction. In contrast,
Uniglo was praised for accurate inventory synchronization and reliable delivery timelines. Users
consistently reported that the products displayed as available were in stock and fulfilled as
expected. The alignment between user expectations and system performance at Uniqlo enhanced
perceived platform reliability.

These findings corroborate earlier research by Nielsen, emphasizing that system reliability
and information accuracy are central to fostering consumer trust and loyalty in e-commerce
settings (Nielsen, 2012). Accurate stock information, transparent delivery timelines, and a
responsive interface emerged as the most critical factors influencing user perception and
satisfaction.

6. Conclusion

This study presented a comparative analysis of two automation testing tools, Robot
Framework and Cypress, applied to e-commerce websites. Using identical test cases, the results
demonstrate apparent differences in performance between the two tools. Regarding execution
time, Cypress significantly outperformed Robot Framework, achieving an average of 13.2
seconds per test case, compared to 109.4 seconds for Robot Framework.

Regarding usability, both tools required pauses between steps to handle dynamic web
elements; however, Cypress again proved more efficient, with a total wait time of 183.4 seconds,
compared to 372 seconds for Robot Framework across 33 test cases. The authors sincerely thank
Bina Nusantara University (BINUS), Jakarta, Indonesia, for providing the necessary support,
facilities, and academic environment throughout the research process. We also acknowledge the
valuable participation of respondents who contributed to the user survey, as well as the
constructive feedback from peers and reviewers that helped enhance the quality of this study.,
such as product ordering, Cypress consistently executed tasks in under 100 seconds, indicating a
more efficient handling of dynamic, multi-step workflows.
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The findings suggest Cypress is better suited for testing modern, JavaScript-heavy e-
commerce applications, particularly when fast execution and real-time debugging are essential.
Robot Framework, while more flexible and extensible, requires more configuration and
maintenance, making it more appropriate for larger, more complex systems with diverse
integration needs.

User feedback from the three e-commerce platforms, Bhinneka, Gramedia, and Uniqlo, was
generally positive. All three platforms were perceived as accessible and easy to navigate.
However, Uniqlo received the highest ratings regarding stock availability accuracy and delivery
reliability, which were identified as key factors influencing user preference.

Future research may explore applying these frameworks to other websites or expanding the
scope of test scenarios to include more complex workflows and additional performance metrics.
Additionally, refining testing strategies using framework-specific adequacy criteria may enhance
the accuracy and relevance of automation testing in diverse web environments.
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