oY Y ) GAP BODHI TARU

—— . A GLOBAL JOURNAL OF HUMANITIES
% (ISSN - 2581-5857 )

GRAND ACADEMIC PORTAL Impact Factor: SJIF - 5.551, IIFS - 5.125
RESEARCHJOURNALS Globally peer-reviewed and open access journal.

THE IMPACT OF ARTIFICIAL INTELLIGENCE ON E-
COMMERCE SUSTAINABILITY AND
REUSABILITY

Wadia Supriya Sunil Asha

Research Scholar in Commerce
Registration Number: 24422045
Shri].J.T. University, Vidyanagari, Chudela Jhunjhunu - 333001 [Rajasthan]

Abstract

The research aims to analyze the role of Al in fostering sustainable practices within e-commerce. Evaluate how Al-
driven technologies contribute to product reusability and waste reduction. Propose strategic recommendations for
leveraging Al to enhance sustainability and reusability in e-commerce. To determine the statistical importance of
Al's influence on the sustainability and reusability of e-commerce, a quantitative study technique was used.
Structured questionnaires were used to gather data, and Chi-Square tests were used to determine how artificial
intelligence affected the sustainability and reusability of e-commerce. The study provides empirical evidence that Al
significantly contributes to sustainability by reducing waste, optimizing logistics, and influencing eco-friendly
consumer behaviors. Al-powered predictive analytics, recommendation systems, and automation play a crucial role
in enhancing resource efficiency and promoting reusable product models. The study is limited to selected e-
commerce platforms and may not fully capture Al's impact across diverse industries and geographical regions.
Additionally, the rapid evolution of Al technologies means continuous research is required to keep findings relevant.
The research highlights how Al can be effectively integrated into e-commerce strategies to achieve sustainability
goals. Businesses can use Al-driven insights to optimize operations, reduce carbon footprints, and encourage
sustainable consumer habits. This study provides valuable insights into the intersection of Al, sustainability, and
reusability in e-commerce, offering data-driven recommendations for businesses and policymakers to enhance
environmental responsibility through Al innovations.
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INTRODUCTION

The rapid evolution of technology has significantly transformed the global business landscape, with artificial
intelligence (AI) emerging as a powerful driver of change. Al has revolutionized various sectors, including e-
commerce, where it has become an essential tool for optimizing processes, enhancing customer experiences, and
improving operational efficiency. In recent years, as concerns about environmental sustainability have
intensified, businesses have begun to explore the potential of Al in fostering sustainable practices and promoting
reusability. E-commerce, being a major contributor to global consumption and waste, is under increasing
scrutiny to adopt sustainable and environmentally responsible practices. The integration of Al in this domain
offers promising solutions to mitigate waste, optimize supply chains, and influence consumer behavior toward
sustainability and reusability. Businesses, legislators, and other stakeholders that want to strike a balance
between environmental responsibility and economic development must comprehend how Al affects e-commerce
sustainability and reusability.

Energy efficiency, waste minimization, ethical sourcing, environmentally friendly packaging, and responsible
consumption are all included in the idea of sustainability in e-commerce. Traditionally, e-commerce businesses
have faced challenges in minimizing their environmental footprint due to large-scale operations, high demand
for packaging materials, and inefficient logistics. However, Al-powered solutions have the potential to address
these challenges by providing predictive analytics, automation, and data-driven insights to enhance
sustainability efforts. Artificial intelligence (Al)-powered solutions such as machine learning techniques,
computer vision, and natural language processing help companies better estimate demand, cut down on
overproduction, and streamline their supply chains. By analyzing consumer behavior patterns, Al can
recommend sustainable products, encourage circular economy practices, and promote environmentally friendly
purchasing decisions.

One of the critical areas where Al contributes to e-commerce sustainability is supply chain optimization.
Inefficient supply chains often lead to excessive inventory, increased carbon footprints, and higher operational
costs. Predictive analytics powered by Al assists companies in precisely estimating demand, cutting down on
waste and surplus inventory. Additionally, Al-powered route optimization algorithms enhance logistics by
identifying the most efficient delivery routes, reducing fuel consumption, and decreasing greenhouse gas
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emissions. By integrating Al into warehouse management systems, e-commerce businesses can improve
inventory control, streamline order fulfillment, and reduce material wastage. These advancements demonstrate
the potential of Al to transform the e-commerce industry into a more sustainable and environmentally conscious
sector.

Reusability is another crucial aspect of sustainable e-commerece, as it involves extending the lifespan of products
and packaging materials to reduce environmental impact. Al facilitates reusability initiatives by enabling
businesses to develop smart product lifecycle management systems, enhance reverse logistics, and promote
circular economy models. For example, Al-powered image recognition and quality assessment tools can help
businesses inspect returned products, determine their usability, and efficiently reintegrate them into the market.
Al-driven chatbots and recommendation engines can also educate consumers about reusable products,
encouraging them to make environmentally friendly choices. Moreover, Al is instrumental in optimizing the
design and manufacturing processes of products, allowing businesses to create durable and sustainable goods
that support a circular economy.

Al's impact on e-commerce sustainability and reusability extends beyond logistics and product management. It
also plays a vital role in influencing consumer behavior by offering personalized recommendations and
sustainability scores. Al-powered recommendation engines can suggest eco-friendly alternatives to consumers
according to their browsing and previous purchase history. Additionally, Al-driven chatbots and virtual
assistants can educate consumers about sustainable shopping practices, informing them about the
environmental impact of their choices. By integrating Al into customer engagement strategies, e-commerce
businesses can foster a culture of sustainability and encourage consumers to adopt greener lifestyles.
Furthermore, Al is enhancing the transparency and traceability of products by utilizing block chain technology
and smart contracts, ensuring that consumers have access to accurate information about the sustainability
credentials of the products they purchase.

REVIEW OF LITERATURE

Dey (2024) the research concludes that Al has the potential to significantly enhance e-commerce by improving
customer experiences, optimizing operations, and promoting sustainability, all while addressing ethical
considerations. For companies hoping to thrive in the quickly changing digital market, an all-encompassing
strategy is crucial. The integration of Al in e-commerce presents several ethical challenges that must be carefully
considered and addressed. The chapter highlights how crucial it is that businesses consider the ethical
ramifications of using Al, ensuring that their decisions uphold societal norms and protect the environment.
Overall, the paper advocates for leveraging Al to create customer-centric experiences. By focusing on the needs
and preferences of customers while also prioritizing sustainable practices, businesses can thrive in the digital
marketplace.

Amponsah (2024) Al is recognized as a key component in improving logistics and supply chain management on
a worldwide scale. It offers chances to save costs in a number of areas, such as transportation, inventory control,
and demand forecasting. The study emphasizes how Al is being used in prominent American sectors including
retail, e-commerce, healthcare, and the automobile industry. In order to revolutionize these industries, tools like
robots, machine learning, and predictive analytics are essential. Adoption of Al has many advantages, including
innovation and development, but it also has drawbacks, especially when it comes to implementation and data
protection. In order to successfully manage these obstacles, the article emphasizes the need of strategic planning.
Policymakers and industry stakeholders may benefit from the research's observations and suggestions. It implies
that in order to fully realize Al's potential, attention must be paid to resolving the interconnected issues via
strategic initiatives and investment.

Wang (2024) the study identifies key technologies that significantly influence the circular economy in China's
e-commerce. These include big data analytics, block chain, the Internet of Things, and artificial intelligence (AI).
Every one of these technologies is essential to improving the sector's efficiency and sustainability. The paper
emphasizes the need for an evaluative framework to assess the impact of these technologies on circular economic
practices. By utilizing case studies, the research provides qualitative insights into how these technologies
contribute to waste reduction, resource monitoring, and overall sustainability in e-commerce. The findings
indicate that the integration of technology in circular economic practices is not only beneficial for sustainability
but also serves as a catalyst for innovation and competitiveness on a global scale. This suggests that other sectors
could learn from the e-commerce industry's technological advancements.

Odeyemi (2024) the integration of Al technologies in E-commerce has seen remarkable progress in the USA,
enhancing customer experiences and operational efficiency. This includes the use of machine learning algorithms
for personalized recommendations, which tailor shopping experiences to individual users. Al-driven predictive
analytics has transformed how E-commerce businesses manage inventory and forecast demand. By optimizing
stock levels, cutting expenses, and minimizing out-of-stock scenarios, this data-driven strategy helps businesses
create a more effective supply chain. The study concludes by highlighting the revolutionary role of Al in
electronic commerce, its worldwide ramifications, and the significance of tackling ethical issues to promote a
sustainable future in the sector.
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OBJECTIVES OF THE STUDY
1) To analyze the role of artificial intelligence in promoting sustainability practices in e-commerce.
2) To evaluate the role of artificial intelligence in promoting reusability within e-commerce platforms.
3) To propose strategic recommendations for enhancing the role of artificial intelligence in promoting e-

commerce sustainability and reusability.

MATERIALS & METHODS

Research Methodology

A research methodology is an approach to problem-solving that is methodical. It is a branch of study concerned
with planning and analysing research procedures. Research methodology refers to the organized approach and
methods employed to gather, analyze, and interpret data in a research study. It details the approach for
conducting the research, specifying the tools, procedures, and strategies that were utilized to accomplish the
study’s objectives. The study used a quantitative research technique. Numerical data is gathered and
systematically examined in quantitative research to identify trends, patterns, or correlations.

Research design

Research design is the overall strategy or plan that guides a researcher in organizing different parts of a study in
a clear and logical way. It serves as the foundation for how the study will be conducted. Research design serves
as a framework or blueprint that guides the entire research process. Research design offers a clear roadmap for
the researcher, enabling them to carry out the research process in an organized and structured way. It guides the
research efforts, ensuring that each step is thoughtfully planned and executed systematically. Descriptive
research design was used in the project study. It is a theory-based design developed through the collection,
analysis, and presentation of gathered data.

Sample

A research study's sample size is the sum total of participants. It significantly affects how trustworthy and
applicable the study's results are, making it an essential component of research design. Findings that are reliable
and generalizable to a larger population are guaranteed by a carefully determined sample size. In general, larger
sample sizes are preferable because they provide greater statistical power, meaning that the results are more
likely to accurately reflect the true population. A well-defined sample ensures that the sample adequately
represents the broader population, allowing researchers to make valid inferences and generalizations from the
results. Size of sample was 250.

Sampling method

A sampling method is a systematic method for choosing a sample. This technique ensures that researchers can
gather data efficiently without surveying the entire population, making the study more feasible and cost-
effective. Among various sampling techniques, simple random sampling is one of the most commonly used
methods due to its fairness and lack of bias. In the suggested investigation, simple random sampling was
employed. This method provides each individual within an equal chance of selection in the population, ensuring
an unbiased representation of the entire group. It eliminates systematic patterns in participant selection, thus
increasing the generalizability and validity of research findings. The implementation of simple random sampling
involves several steps. First, the target population must be clearly defined. Next, a sampling frame, or a complete
list of all individuals in the population, is created. From this list, researchers randomly select participants using
tools such as lottery methods, random number tables, or computerized random generators. These techniques
help eliminate selection bias and allow for the collection of representative data.

Data Collection

The research incorporates both primary and secondary data sources as under:-

Primary data collection is conducted through structured surveys and interviews with e-commerce business
owners, Al developers, supply chain managers, and consumers who actively engage with Al-driven platforms.
The surveys consist of both open & close ended questions to capture perspectives on Al's role in optimizing
resource utilization, reducing waste, and enhancing product lifecycle management. Additionally, interviews with
industry experts provide deeper insights into Al's impact on sustainable e-commerce operations, such as
predictive analytics for inventory management, Al-powered recommendations for reusable products, and
automated return processes that reduce environmental footprints.

Secondary data collection includes an extensive journals review, reports of industry and various case studies
from companies integrating Al for sustainable practices. Sources such as sustainability reports, Al
implementation studies, and governmental regulations on e-commerce waste reduction are analyzed to assess
trends and patterns. By combining both primary and secondary data, the research ensures a well-rounded
approach to evaluating Al's influence on sustainability and reusability in e-commerce.

Data Analysis

Data analysis involves both statistical and graphical methods to interpret the collected data effectively. The Chi-
square test was applied to know association between Al implementation in e-commerce and its impact on
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sustainability and reusability. This test helps assess whether Al-driven systems, such as smart inventory
management, automated return processes, and predictive analytics, significantly influence waste reduction and
resource optimization. By analyzing categorical data, such as Al adoption levels and reported sustainability
improvements, the Chi-square test identifies whether observed differences are statistically significant. In
addition to statistical testing, graphical representation is utilized to visualize trends and relationships within the
dataset. Bar charts, pie charts, and line graphs illustrate Al adoption rates, consumer perceptions of Al-driven
sustainability, and changes in waste reduction over time. These visualizations enhance data interpretation,
making complex relationships between Al and sustainability practices more comprehensible. The combination
of statistical validation and graphical representation provides a comprehensive analysis, ensuring that findings
are both statistically robust and easy to interpret for stakeholders.

RESULT & DISCUSSION

The following graph illustrates the age distribution of respondents. The majority (46%) fall within the 30-40 age
group, making them the most actively engaged in Al-driven e-commerce operations. The 41-50 age groups
comprise 24%, followed by 20% of respondents above 50 years, suggesting a moderate interest in Al
applications for sustainability. The below 30 age group constitutes the lowest proportion at 10%, indicating
lesser engagement. These findings highlight that middle-aged individuals are the primary stakeholders in Al-
driven sustainable e-commerce.

46%

20%

Percentage

Below 30 30-40 41-50 Above 50
Age of Respondent

The gender distribution of respondents indicates that 80% are male, while 20% are female. This significant
gender disparity suggests that men are more actively involved or interested in Al-driven e-commerce
sustainability and reusability compared to women. The results may indicate that male respondents have a
greater presence in Al-integrated e-commerece.

The survey results show that Al-driven personalized recommendations (39%) are the most commonly
experienced technology in e-commerce, enhancing user engagement and sales. Chatbots and virtual assistants
(27%) are also widely used, improving customer support. Al-powered product search (19%) helps refine
shopping experiences but is less prevalent. Automated supply chain and logistics (15%) have the lowest
visibility, indicating backend Al adoption is still growing. Overall, Al is significantly enhancing e-commerce,
particularly in personalized recommendations and customer interactions, shaping a more efficient shopping
experience.

The survey results indicate that a majority of respondents believe Al has improved efficiency in e-commerce
operations, with 30% strongly agreeing and 24% agreeing, totalling 54% in favour. This suggests that Al-driven
technologies like automation, personalized recommendations, and chatbots are positively impacting operations.
However, 18% remain neutral, indicating some uncertainty or lack of direct experience. Meanwhile, 28% (17%
disagree, 11% strongly disagree) express scepticism, possibly due to concerns about Al limitations or
implementation challenges. Overall, Al is seen as beneficial but not universally accepted.

The survey results indicate that 44% of respondents believe Al helps reduce waste in e-commerce by minimizing
overproduction and returns. This suggests that Al-driven demand forecasting, inventory optimization, and
personalized recommendations are seen as effective in reducing inefficiencies. However, 32% do not believe Al
contributes to waste reduction, possibly due to challenges in implementation or scepticism about its accuracy.
Additionally, 24% are unsure, highlighting a lack of awareness or mixed experiences. While Al shows promise in
waste reduction, its impact is not universally recognized.

The survey results indicate that a majority of respondents recognize Al's positive impact on optimizing supply
chain and logistics for sustainability, with 36% considering it very effective and 25% finding it effective, totalling
61% in favour. This suggests that Al-driven tools like predictive analytics, route optimization, and demand
forecasting are seen as beneficial in reducing waste and improving efficiency. However, 30% (20% ineffective,
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10% very ineffective) express scepticism, possibly due to implementation challenges. Meanwhile, 9% remain
neutral, indicating some uncertainty about AI's role in sustainability.

40% 36%

35%

30%

25%

25

X

20%

Percentage

15%

10%

10%

5%

0%

Very Effective Effective Neutral Ineffective Very Ineffective

Response

The survey results suggest that a majority (53%) believe Al-driven personalization encourages reusability by
recommending refurbished or second-hand items, indicating confidence in Al's role in promoting sustainable
consumption. However, 37% do not see Al contributing to this, possibly due to a preference for new products or
scepticism about Al's effectiveness in this area. Meanwhile, 10% are unsure, reflecting a lack of awareness or
mixed experiences. Overall, Al-driven personalization appears to support sustainability, but its impact is not
universally acknowledged.

The survey results indicate that a majority (58%) of respondents (28% strongly agree, 30% agree) believe Al-
powered return management systems contribute to better reusability of products in e-commerce. This suggests
that Al-driven tools help optimize returns, refurbishments, and reselling, reducing waste. However, 35% (16%
disagree, 19% strongly disagree) are sceptical, possibly due to concerns about product quality, inefficiencies, or
limitations in Al implementation. Meanwhile, 8% remain neutral, indicating uncertainty. While Al shows promise
in enhancing reusability, opinions on its effectiveness remain divided.
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Survey results suggest that 47% of respondents would be more likely to purchase a product if Al recommended
an eco-friendly or reusable alternative, highlighting Al's potential to drive sustainable consumer choices.
However, 30% remain uncertain ("Maybe"), indicating that their decision might depend on factors like price,
quality, or personal preferences. Meanwhile, 23% would not be influenced by AI's eco-friendly
recommendations, possibly due to scepticism about sustainability claims or a preference for specific products.
Overall, Al-driven recommendations can encourage greener shopping habits but may not sway all consumers.

The survey results indicate that a majority (66%) of respondents (26% strongly agree, 40% agree) believe Al-
driven sustainability efforts such as reduced packaging, optimized delivery routes, and waste minimization—
influence their purchasing decisions. This suggests that Al’s role in promoting eco-friendly practices resonates
with many consumers. However, 23% (15% disagree, 8% strongly disagree) do not feel influenced, possibly due
to prioritizing other factors like cost or convenience. Meanwhile, 11% remain neutral, indicating uncertainty.
Overall, Al-driven sustainability efforts appear to impact consumer behavior but are not universally persuasive.
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Strongly Agree Agree

Disagree

Strongly
Disagree
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Survey results show a mixed perception of Al's effectiveness in making e-commerce platforms more sustainable.
While 47% (27% excellent, 20% good) view Al as effective, indicating confidence in Al-driven sustainability
initiatives like optimized logistics and waste reduction, 34% (20% poor, 14% very poor) believe Al is ineffective,
possibly due to limitations in implementation or scepticism about its impact. Meanwhile, 19% remain neutral,
suggesting uncertainty or a lack of noticeable change. Overall, Al is seen as beneficial for sustainability, but
opinions remain divided on its overall effectiveness.

The survey results indicate that 61% of respondents support further Al integration in e-commerce to enhance
sustainability and reusability, suggesting strong confidence in Al’s ability to optimize waste reduction, packaging,
and circular economy initiatives. However, 22% oppose further Al integration, possibly due to concerns about
costs, effectiveness, or unintended consequences. Meanwhile, 17% are unsure, reflecting uncertainty about Al's
role in sustainability. Overall, the majority favour expanding Al's use in e-commerce, but some scepticism and
hesitation remain.

Testing of Hypothesis

According to the objective of this study following hypothesis was framed:-

Hy, (Null Hypothesis): There is no significant impact of artificial intelligence on e-commerce sustainability and
reusability.

H,; (Alternative Hypothesis): There is a significant impact of artificial intelligence on e-commerce sustainability
and reusability.

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
_ *
E-commerce * Impact of | ,, 100.0% |0 0.0% 250 100.0%
Artificial Intelligence
Source: SPSS Output
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E-commerce * Impact of Artificial Intelligence Crosstabulation

Count
Impact of Artificial Intelligence
Low Medium High Total
E-commerce Sustainability 80 16 35 131
Reusability 32 56 31 119
Total 112 72 66 250

Source: SPSS Output

Chi-Square Tests

Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 42.5582 2 .000
Likelihood Ratio 44,454 2 .000
Linear-by-Linear 10285 |1 001
Association
N of Valid Cases 250

a. 0 cells (0.0%) have expected count less than 5. The minimum
expected count is 31.42.

Findings of the test

A chi-square test was performed to evaluate the influence of artificial intelligence (AI) on e-commerce
sustainability and reusability. At a 5% significance level (a = 0.05), the computed chi-square value (3 = 42.558)
substantially exceeds the critical chi-square value (x* = 5.991). Since the calculated value surpasses the critical
threshold, the null hypothesis—stating that Al has no significant impact on e-commerce sustainability and
reusability—is rejected. This finding provides strong statistical evidence that Al plays a significant role in
enhancing sustainability and reusability in e-commerce. The observed data suggests that Al-driven technologies,
such as predictive analytics, supply chain optimization, and Al-powered recommendation systems play a vital
role in promoting sustainability by minimizing waste and improving operational efficiency.

CONCLUSION

AT’s Role in Sustainability and Reusability

[1] Al significantly contributes to waste reduction, resource optimization, and circular economy practices in e-
commerce.

[2] Technologies such as predictive analytics, supply chain optimization, and Al-powered recommendation
systems help minimize overproduction and promote sustainability.

[3] Al-driven personalized recommendations and automated return management systems encourage
reusability by extending product lifespans and promoting refurbished goods.

Results of Hypothesis testing
[1] The Chi-square test (x* = 42.558) at a 5% significance level (a = 0.05) confirms Al's significant impact on

sustainability and reusability.

[2] Since the calculated value is significantly higher than the critical value (x* = 5.991), the null hypothesis is
rejected.

[3] The results provide strong statistical evidence that Al-driven solutions enhance sustainability efforts in e-
commerce by

[4] reducing environmental impact and improving efficiency.

Recommendations
[1] Investin Al-powered predictive analytics to prevent overproduction and reduce inventory waste.

[2] ImplementAl-driven logistics solutions like smart route optimization and real-time tracking to lower carbon
emissions.

[3] Utilize Al-enhanced consumer engagement tools to educate buyers on sustainable purchasing and reusable
products.

[4] Policymakers should develop regulatory frameworks that encourage ethical Al adoption for sustainability
goals.
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