ISSN: P-2455-0515
E- 2394-8450

ep Educreator Research Journal

Volume-XIII, Special Issues-I(a) Jan - Feb 2026

Original Research Article

ECOBID SMART SYSTEM: A TECHNOLOGY-DRIVEN MODEL FOR SUSTAINABLE RESOURCE
REUSE AND OPTIMIZATION

* Deepmala Maity, **Amisha Kushwaha, ***Anisha Kushwaha & ****Manasi Mali

* Assitant Professor , ** UG Students, *** UG Students & **** Assitant Professor, Department of IT/CS,
B. K. Birla College,Kalyan, Mumbai, India

Educational institutions frequently replace opera- tional assets due to technological upgrades and
administrative restructuring, leading to accumulation of reusable yet discarded materials. Conventional waste
handling practices emphasize disposal instead of structured reuse, resulting in financial in- efficiency and
environmental strain. This study proposes the EcoBid Smart System, a technology-driven digital platform inte-
grating intelligent asset classification, transparent redistribution mechanisms, and sustainability evaluation
metrics. A survey of 300 institutional stakeholders was analyzed using the Chi- square test of independence.
Results reveal statistically significant associations between sustainability awareness, perceived eco- nomic
benefit, digital transparency, and platform acceptance. The proposed framework aligns with circular economy
principles and smart campus sustainability initiatives. Findings indicate strong stakeholder readiness and
scalability potential, demonstrating that structured digital reuse systems can enhance institutional resource
optimization while supporting environmental and eco- nomic sustainability goals.
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Introduction:

Rapid institutional expansion and technological advance- ment have significantly increased the generation of
under- utilized yet functional assets within educational campuses. Computers, laboratory instruments, electronic
components, furniture, and other infrastructure resources are often replaced during upgrade cycles even when
they remain operational. In the absence of structured reuse frameworks, such assets are disposed of as scrap
or stored without systematic redis- tribution. This practice results in unnecessary procurement expenditure and
environmental degradation.

Sustainability research emphasizes extending product life- cycles before recycling or disposal [1]. Digital
transformation initiatives further highlight the importance of transparent asset tracking and accountability [3].
Smart campus models inte-
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grate sustainability goals with technological infrastructure to enhance environmental governance [2].
However, institutional- level digital reuse platforms remain underdeveloped.

The EcoBid Smart System is designed as a centralized digital platform enabling intelligent classification,
listing, and redistribution of reusable institutional assets. By integrating artificial intelligence (Al) and
structured transparency mecha- nisms, the system seeks to transform waste-oriented manage- ment into a
reuse-optimized framework.

Statement of the Problem:

Educational institutions face several structural inefficiencies:

- Lack of centralized digital tracking of reusable assets.

- Disposal of functional materials without lifecycle evalu- ation.

- Limited transparency in allocation processes.

- Absence of measurable sustainability performance indi- cators.

- Repetitive procurement due to visibility gaps.

These challenges restrict implementation of circular re- source principles and increase financial and
environmental costs [1]. A technology-enabled structured reuse framework is required.

Objectives:

- To design a digital platform for structured institutional resource reuse.

- To examine stakeholder perception toward reuse systems.

- To test associations between sustainability awareness and platform acceptance.

- To evaluate perceived transparency in digital allocation.

- To assess scalability within smart campus ecosystems

Literature Review:

Circular economy theory emphasizes extending product lifecycles to minimize resource extraction and
environmental degradation. Geissdoerfer et al. argue that sustainable business models must prioritize reuse,
refurbishment, and redistribu- tion over disposal-oriented systems [1]. Lifecycle extension reduces material
intensity and contributes to institutional sus- tainability performance.

The Triple Bottom Line (TBL) framework further broadens sustainability evaluation by integrating
environmental, social, and economic dimensions [5]. According to Elkington, sus- tainable systems must balance
ecological responsibility with economic viability and stakeholder engagement. Within insti- tutional contexts,
this implies that digital reuse platforms must generate measurable environmental benefits, financial savings, and
social participation.

Acrtificial intelligence has increasingly been applied to waste and asset classification processes. Al-based image
recognition and predictive categorization significantly enhance sorting efficiency and operational accuracy in
resource management systems [4].
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Smart campus initiatives integrate digital monitoring sys- tems, sustainability dashboards, and data-driven
governance frameworks to optimize institutional operations [2]. The OECD highlights that digital infrastructure
enhances trans- parency, accountability, and performance measurement in ed- ucational ecosystems. However,
most smart campus models focus primarily on energy and water monitoring, with limited emphasis on structured
asset reuse.
While existing literature supports circular economy imple- mentation, Al-based classification, and smart campus
inte- gration, limited empirical research examines the intersection of these domains within educational
institutions. This study addresses this gap by empirically validating stakeholder ac- ceptance of a technology-
driven institutional reuse system.
Research Methodology:
A quantitative descriptive research design was adopted to examine stakeholder perception regarding the EcoBid
Smart System. Quantitative methods are appropriate when the objec- tive is to test relationships among
measurable variables using statistical techniques [6]. The study focuses on identifying associations between
sustainability awareness, perceived trans- parency, and digital platform acceptance.
A. Data Collection
Primary data were collected using a structured question- naire administered through an online survey
platform. The questionnaire consisted of close-ended categorical questions (Yes/No/Maybe and
Agree/Neutral/Disagree formats) to en- sure statistical compatibility with non-parametric tests. Struc- tured
guestionnaires are widely used in sustainability percep- tion studies to measure stakeholder attitudes
objectively [2].
The survey instrument included items related to:
- Belief in reuse reducing cost and supporting sustainabil- ity,
- Support for digital waste management platforms,
- Perception of Al-enabled guidance,
- Transparency in digital bidding processes,
- Willingness to participate in structured reuse systems.
B. Sample
A total of 300 valid responses were analyzed. Respon- dents included students, faculty members, and
administrative staff from institutional environments. A sample size of 300 enhances statistical reliability
and reduces sampling error in categorical data analysis [6]. According to statistical research guidelines,
larger sample sizes increase the power of hypoth- esis testing and improve generalizability within
institutional contexts [6].
C. Statistical Technique
Since the study variables were categorical in nature, the Chi-square test of independence was applied to
examine associations between selected variables. The Chi-square test is appropriate for analyzing
relationships between qualitative variables and determining whether observed distributions sig- nificantly
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differ from expected distributions [6].

The level of significance was set at « = 0.05, which is the

standard threshold in social science research for determining statistical significance. If the p-value is less
than 0.05, the null hypothesis is rejected, indicating a statistically significant association between the
variables.

The choice of Chi-square is consistent with sustainability and perception-based research studies where
variables are nominal or ordinal categories [1], [6].

. Working Mechanism of EcoBid Smart System

The EcoBid Smart System consists of asset registration, and structured redistribution modules.

L

How EcoBid Works
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Fig. 1. Operational workflow of the EcoBid Smart System.

The EcoBid Smart System operates through a structured digital workflow beginning with user-based waste
listing. The system applies automated bidding rules to ensure eligibility and fairness, after which registered
collectors submit com- petitive bids. The user evaluates bids based on price, rating, and proximity before
selecting the most suitable option. The process concludes with pickup verification and transaction
completion, ensuring transparency and optimized resource reuse.The EcoBid Smart System operates through
a structured digital workflow beginning with user-based waste listing. The system applies automated bidding
rules to ensure eligibility and fairness, after which registered collectors submit com- petitive bids. The user
evaluates bids based on price, rating, and proximity before selecting the most suitable option. The process
concludes with pickup verification and transaction completion, ensuring transparency and optimized resource
reuse.

The platform maintains a digital record of each transac- tion, enabling traceability and performance
monitoring. This structured mechanism reduces manual intervention, minimizes bias in allocation, and
enhances accountability. By integrating transparency and efficiency, the system supports sustainable resource
redistribution within institutional ecosystems.

Hypothesis Formulation:

Hoi: No significant association exists between belief in material reuse and platform support.
Ho2: No significant association exists between environmen- tal awareness and participation willingness.
Hos: No significant association exists between digital bid- ding fairness and stakeholder support.
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Hypothesis Visualization:
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Fig. 2. Distribution of responses for belief that reusing materials reduces cost and supports sustainability
(related to Ho1 and Hay).
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Fig. 3. Stakeholder support for digital waste management platform (related to Ho: and Ha1).
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Fig. 4. Frequency distribution of responses regarding perception of digital bidding fairness.
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Data Analysis and Interpretation:

The Chi-square test of independence was conducted to examine the association between sustainability
perception vari- ables and stakeholder acceptance of the EcoBid Smart System. The results indicate that all
computed p-values are below the significance level of « = 0.05. Therefore, all null hypotheses (Hoz, Ho2, and
Hos) are rejected.

For Hoi, a statistically significant association exists between belief in material reuse and support for
implementing a digital reuse platform (x> = 38.214, p < 0.05). This suggests that stakeholders who recognize
economic and environmental ben- efits of reuse are more likely to support digital implementation. For Hog,
environmental awareness significantly influences willingness to participate in the EcoBid system (y* =
27.583, p < 0.05). This indicates that sustainability consciousness positively affects behavioral intention
toward structured reuse mechanisms.

For Hos, perception of digital bidding fairness significantly affects stakeholder support (> = 31.907, p <
0.05). Trans- parency and perceived equity in allocation processes enhance institutional trust and acceptance.
Overall, the statistical evidence confirms that sustainability awareness, perceived transparency, and economic
perception are structurally linked to digital platform adoption within institutional ecosystems.

TABLE |
CHI-SQUARE TEST ANALYSIS
Hypothesis e df | p-value a Decision
HO1 38214 | 4 0.000001 | 0.05 | Reject Hu
H02 27583 | 4 0.000014 | 0.05 | Reject Ho
HO3 31907 | 4 0.000005 | 0.05 | Reject Hos

All computed p-values are below the predetermined sig- nificance level of o = 0.05, indicating that the
observed relationships are statistically significant. Therefore, the null hypotheses (Hoi, Hoz, and Hog) are
rejected in favor of their corresponding alternative hypotheses. This implies that the associations observed

in the sample are unlikely to have occurred by random chance.

The findings confirm that sustainability awareness, per- ceived digital transparency, and economic perception
are sig- nificantly related to stakeholder acceptance of the EcoBid Smart System. Respondents who recognize
the environmental and financial benefits of reuse are more inclined to support the implementation of a structured
digital reuse platform. Similarly, positive perception of fairness in digital bidding processes strengthens trust and
increases willingness to par- ticipate.

Overall, the statistical evidence demonstrates that stake- holder attitudes toward sustainability and transparency
play a critical role in influencing digital platform adoption within institutional ecosystems.

SJIF Impact Factor: 8.327 Peer Reviewed Referred Journal mSJP‘\ 184



ISSN: P-2455-0515

E- 2394-8450
[ ]
L]
zl ' Educreator Research Journal OPENaACCEss
Volume-XIII, Special Issues-I(a) Jan - Feb 2026

Original Research Article

TABLE II

ALTERNATIVE HYPOTHESES (SUPPORTED)
Hypothesis | Alternative Hypothesis Statement
H11 There is a significant association between belief in
material reuse and support for implementing a digital
reuse platform.
H12 There is a significant association between environ-
mental impact awareness and willingness to partici- pate
in the EcoBid Smart System.
H13 There is a significant association between perceived
fairness of digital bidding and stakeholder support for
the EcoBid platform.
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Fig. 5. Correlation heatmap of survey variables.

The correlation heatmap illustrates positive relationships among sustainability awareness, platform support, and
trans- parency perception. Moderate positive clustering is observed among variables related to reuse belief and
digital acceptance, indicating internal consistency in stakeholder responses. No strong negative correlations are
observed, suggesting align- ment of attitudes toward sustainable digital transformation within the institutional
context.

Discussion:

The findings confirm alignment with circular economy prin- ciples emphasizing reuse before disposal [1].
Sustainability awareness significantly influences digital platform acceptance, consistent with smart campus
frameworks [2]. Transparency perception enhances stakeholder trust, supporting prior digital governance
research [3]. Al integration strengthens classifica- tion efficiency and operational scalability [4].
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Challenges:

Despite the promising statistical validation and conceptual robustness of the EcoBid Smart System, several

implementa- tion challenges must be acknowledged.

A. Behavioral Resistance
One of the primary barriers to adoption is behavioral resistance among institutional stakeholders. Faculty
members, administrative staff, and students may be accustomed to tra- ditional procurement and disposal
practices. Transitioning to- ward a structured digital reuse system requires cultural change, awareness
building, and consistent engagement. Resistance may stem from perceived inconvenience, lack of
familiarity with digital platforms, or skepticism regarding system trans- parency.

B. Digital Literacy Constraints
Although digital transformation is increasingly common in educational institutions, varying levels of
digital literacy among stakeholders may hinder effective implementation. Some users may require training
to understand asset listing, bidding mechanisms, and sustainability dashboards. Without adequate digital
onboarding programs, system utilization may remain suboptimal.

C. Infrastructure and Integration Costs
Initial deployment of the EcoBid platform requires techno- logical infrastructure, including secure
database systems, Al integration modules, and dashboard interfaces. Budget alloca- tion for system
development, maintenance, and cybersecurity compliance may present financial challenges. Additionally,
integration with existing institutional ERP or inventory man- agement systems may require technical
customization.

D. Policy and Governance Alignment
Institutional procurement policies and administrative reg- ulations may not initially support reuse-based
redistribution models. Policy modification and governance alignment are necessary to ensure structured
implementation and account- ability.

Future Scope:

Although this study provides statistical validation of stake- holder acceptance, several opportunities exist for

further de- velopment and practical implementation.

A. Pilot Implementation
Future research can include a real-time pilot implementation of the EcoBid system within a selected
campus. Monitoring actual reuse rates, cost savings, and environmental benefits would provide stronger
practical evidence beyond survey- based responses.

B. Long-Term Impact Assessment
Long-term studies can evaluate how the system affects sus- tainability performance over multiple academic
years. Track- ing procurement savings, waste reduction, and user participa- tion trends would strengthen the
practical credibility of the model.
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C. Advanced Al Enhancement
Future improvements may include advanced Al models for predicting asset demand and identifying high-
value reuse opportunities. Predictive analytics can help institutions plan redistribution more efficiently and
reduce unnecessary pro- curement.
D. Inter-Institutional Expansion
The EcoBid system can be expanded beyond a single cam- pus to connect multiple institutions. Creating a
shared reuse network among colleges or universities could significantly increase resource efficiency and
strengthen circular economy practices within the education sector.
Conclusion:
The EcoBid Smart System presents a structured, technology-driven framework for optimizing institutional
resource reuse. Statistical validation through Chi-square analysis confirms strong associations between
sustainability awareness, perceived transparency, and stakeholder acceptance. The rejection of all null
hypotheses demonstrates that institutional communities are receptive to digitally enabled reuse mechanisms.
By integrating Al-based asset classification and transparent redistribution processes, the model addresses
financial inef- ficiencies and environmental concerns associated with pre- mature disposal practices. The system
aligns with circular economy principles and smart campus sustainability initiatives, reinforcing its theoretical and
practical relevance.
Although implementation challenges exist, strategic plan- ning, stakeholder training, and phased deployment can
mitigate adoption barriers. The scalability potential of the EcoBid Smart System suggests that structured digital
reuse frame- works can serve as a transformative approach to institutional sustainability management.
Overall, the study contributes to digital sustainability schol- arship by empirically validating a technology-
enabled reuse model and demonstrating its feasibility within educational ecosystems.
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