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INTRODUCTION


Plastic
waste has become one of the most critical global environmental challenges in
recent decades. In 2015, the amount of plastic waste generated worldwide
reached approximately 6.3 billion tons and is projected to double by 2050 due
to rapid population growth and increasing consumption patterns. Of the total
plastic waste produced, only 9% has been recycled, 12% has been incinerated,
while the remaining 79% has accumulated in landfills and natural environments
as pollution (Geyer et al., 2017 in Peshkam, 2022). Furthermore, the
Environmental Investigation Agency (EIA) revised the prediction of the global
plastic waste crisis from 2050 to 2040, indicating that environmental
degradation caused by plastic pollution is accelerating faster than previously
estimated (EIA, 2022 in Peshkam, 2022). These conditions demonstrate the
urgency of implementing sustainable waste management systems capable of
reducing the environmental impacts of inorganic waste.


In
Indonesia, waste management regulations have been formally established through
Law No. 18 of 2008 concerning Waste Management, followed by Government
Regulation No. 81 of 2012 concerning Household Waste and Household-Like Waste
Management. The regulation emphasizes waste reduction through the utilization of
reusable, recyclable, and environmentally degradable materials, as well as
encouraging the collection and return of used packaging products. In addition,
Government Regulation No. 27 of 2020 concerning Specific Waste Management
further strengthened the implementation of the 3R principles (reduce, reuse,
recycle) and supported the establishment of waste bank institutions as part of
sustainable waste governance. These regulations indicate that waste management
is no longer solely a governmental responsibility but also requires active
participation from educational institutions and society.


As part
of its commitment to implementing the green campus concept, Universitas Lampung
has adopted environmentally oriented policies for nearly two decades (Utomo,
2007). These initiatives include the establishment of an Integrated Waste
Management Facility (Tempat Pengelolaan Sampah Terpadu / TPST), participation
in the UI GreenMetric World University Rankings since 2019, and the
implementation of ISO 14001:2015 environmental management standards between
2021 and 2024. In addition, individual faculties within Universitas Lampung
have implemented their own waste management practices to support campus
sustainability programs. Participation in UI GreenMetric also reflects the
university’s long-term commitment to becoming one of the leading
environmentally sustainable universities in Indonesia.


UI
GreenMetric is a global university ranking system initiated by Universitas
Indonesia in 2010 to assess sustainability performance in higher education
institutions. In 2024, the ranking involved 1,183 universities from 84
countries worldwide (GreenMetric, 2024). The assessment is based on six major
categories, namely Setting and Infrastructure, Energy and Climate Change,
Waste, Water, Transportation, and Education and Research. Universitas Lampung
has consistently improved its national and global rankings, reaching 12th
nationally and 99th globally in 2023 while maintaining a four-tree rating under
the GreenMetric Trees Rating system. However, despite these achievements, the
waste management category remains one of the university’s weakest indicators,
particularly in inorganic waste management.


 





Figure 1. Review results of the
Waste Category in UI GreenMetric 2023


Source:
UI GreenMetric, 2023


 


Based on
the evaluation presented in Figure 1, the inorganic waste management score of
Universitas Lampung remained low and unchanged compared to previous years (UI
GreenMetric, 2022). This condition indicates the absence of an effective and
sustainable solution for inorganic waste management within the university
environment. Most inorganic waste, such as paper, cardboard, glass, metal cans,
and plastic, is still handled through temporary storage before being
transported to landfills or waste collectors without further processing.
Although Government Regulation No. 81 of 2012 emphasizes waste reduction and
handling responsibilities for all individuals, practical implementation within
higher education institutions remains limited.


This
situation presents an opportunity for technological intervention in waste
management systems. Inorganic waste possesses economic value and can
potentially be integrated into circular economy practices through proper
management and recycling systems. Furthermore, Article 33 of Government
Regulation No. 81 of 2012 allows universities to participate in developing
technology-based waste management innovations aligned with national environmental
policies. Therefore, integrating technology with social behavioral engineering
is considered a strategic approach to promoting sustainable 3R practices within
academic communities. In this context, mobile applications are regarded as
effective catalysts for encouraging behavioral change due to their
accessibility and interactive features.


Although
digital waste management platforms have been developed previously, mobile
application-based waste management systems specifically designed for university
environments in Indonesia remain limited. Universitas Lampung’s TPST currently
operates a web-based platform for monitoring waste bank activities; however, a
mobile application dedicated to promoting 3R behavior among academic
communities has not yet been implemented. To address this gap, this study
proposes the development and implementation of a digital waste management
application named tigaR. The application adopts a Deposit-Return System (DRS)
model focusing on tumbler usage as a substitute for single-use plastic bottles
while also facilitating plastic bottle waste collection and recycling
activities. Through this approach, the study aims to encourage environmentally
responsible behavior among the academic community of the Faculty of Social and
Political Sciences (FISIP) Universitas Lampung while contributing to the
enhancement of sustainable green campus practices


 


THEORETICAL
REVIEW


Circular
Economy and the 3R Concept


The conventional linear economic approach characterized by the
“take–make–dispose” production and consumption pattern has increasingly been
abandoned due to its unsustainable environmental impacts. In response, many
countries and industries have shifted toward a circular economy model
emphasizing resource efficiency, waste minimization, and sustainability (Fassio
et al., 2022). The circular economy framework focuses on redesigning production
and consumption systems to minimize external environmental impacts generated
throughout product life cycles. This model is commonly associated with the
ReSOLVE framework consisting of six strategic principles: regenerate, share,
optimize, loop, virtualize, and exchange (Patwa et al., 2021). The primary
objective of the circular economy is not only economic growth but also
environmental preservation and social sustainability, particularly for
organizations closely related to resource management activities (Roleders,
2023).


One of the most widely implemented circular economy practices is the 3R
concept consisting of reduce, reuse, and recycle. The implementation of 3R
practices has been recognized as an effective strategy for reducing plastic
waste generation and promoting sustainable consumption behavior. NarinderKaur
and Singh (2021), in their study on food delivery services in India during the
COVID-19 pandemic, demonstrated that the implementation of 3R practices
significantly reduced single-use plastic consumption and improved plastic waste
handling. Their study also highlighted the role of government regulations
prohibiting the production and use of single-use plastics in India beginning in
2022. Similar policies were implemented in China through restrictions on
non-degradable plastic products such as plastic cutlery, straws, foam boxes,
and disposable tableware. These findings indicate that social behavior related
to consumption and waste management can be systematically engineered to support
sustainable environmental practices (Karimi, 2023). Furthermore, improved plastic
waste management systems are considered essential to overcoming limitations in
life-cycle assessment studies concerning plastic-based products and services
(Caspers et al., 2023).


 


Deposit-Return
System (DRS) in Waste Management


The effectiveness of plastic waste management is influenced by several
interconnected factors, including collection speed, recycling technology,
public awareness, infrastructure availability, and incentive mechanisms.
Pereira et al. (2024), using Structural Equation Model–Partial Least Square
(SEM-PLS), found that successful plastic waste management is strongly
associated with Deposit-Return System (DRS) policies, waste sorting
infrastructure, recycling facilities, and public participation. Their study classified
these determinants into two major exogenous factors, namely effectiveness
(EFICA) and infrastructure (INFRA). The effectiveness dimension includes market
maturity, waste value, and processing volume, while the infrastructure
dimension emphasizes selective waste collection facilities and DRS
implementation. Pereira et al. (2024) also referred to the successful
implementation of DRS policies in Sweden, Denmark, and Norway, where recycling
rates reached 85–95% of recyclable plastic waste.


Deposit-Return System (DRS), also referred to as Deposit-Refund System
or Deposit-Return Scheme, is considered one of the most effective approaches
for handling packaging waste, particularly plastic waste from retail markets
(Konstantoglou et al., 2023; Saher et al., 2023). Currently, DRS has been
implemented in 49 countries worldwide (Tomra, 2024), with collection success
rates reaching approximately 90% in several European countries (European Union,
2021). In Indonesia, DRS has also gained attention as a strategic instrument
for reducing marine plastic pollution and strengthening sustainable waste
governance systems (Puteri et al., 2018).


The DRS mechanism itself originated from the Extended Producer
Responsibility (EPR) concept introduced in the early 1990s (OECD, 2016). EPR
requires producers to take responsibility for the end-of-life management of
their products, including recyclable packaging design and post-consumption
waste management. Kułak-Krzysiak (2021) emphasized that DRS serves as a
practical implementation of EPR, particularly in European countries such as
Poland, which officially implemented the system in 2022.





Figure
2. Deposit-Return System (DRS) Mechanism 

(Source: Dace et al., 2013)


 


Based on Figure 2, the DRS mechanism involves two interconnected flows,
namely the product flow and the financial flow. In the product flow, producers
distribute products to retailers, consumers purchase and use the products, and
used packaging is subsequently returned to collection points or retailers for
recycling. Meanwhile, the financial flow involves deposits collected from
consumers and producers, which are later refunded once products are returned
properly. This mechanism creates economic incentives encouraging
environmentally responsible disposal behavior while supporting recycling
industries and sustainable waste circulation systems.


 


Digital
Waste Management Applications and Behavioral Engineering


Technological innovation has become increasingly important in supporting
sustainable waste management systems and promoting environmentally responsible
behavior. Several startup companies and digital platforms have adopted
DRS-based business models to facilitate waste collection and recycling
activities. In Indonesia, examples include Plasticpay and Plastic Bank, which
utilize digital platforms to incentivize users for collecting recyclable
plastic waste.


Table
1. DRS-Based Applications in Indonesia



 
  	
  Logo

  
  	
  Startup
  Name

  
  	
  Number
  of Downloads

  
  	
  Unique Selling Point

  
 

 
  	
   

  

  
  	
   

  Plasticpay

  
  	
   

  50.000+

  
  	
  Recycle
  and then convert plastic waste into Recycled Polyester Staple Fiber
  ("Re-PSF") granules, yarns and fabrics. The result is Eco-friendly
  fiber and recycled fabrics.

  
 

 
  	
  

  
  	
   

  Plastic
  Bank

  
  	
   

  10.000+

  
  	
  Everyone
  can be a collector, a recycling shop owner, or a waste manager (processor).

  Offers
  additional incentives that can be exchanged for money.

  
 




Source:
Processed from Google Play Store Data, 2024


 


Plasticpay focuses on converting plastic waste into recycled polyester
staple fiber and environmentally friendly textile products, while Plastic Bank
allows users to become waste collectors, recycling store owners, or waste
processors with additional financial incentives. These platforms demonstrate
that digital waste management systems can create both environmental and
economic value through circular economy approaches.


In the academic sector, Universitas Bina Nusantara (Binus) developed a
prototype application called Pilahin to encourage household-based waste sorting
and 3R practices (Saptaputra et al., 2023). The application utilizes smartphone
cameras to scan and identify waste categories while also helping users locate
nearby waste management facilities. These developments indicate that digital
applications can support behavioral engineering processes by increasing public
awareness, participation, and accessibility in waste management practices.


Most existing waste management applications adopt the freemium business
model relying heavily on online entrepreneurial communities (Schou et al.,
2022). Freemium models provide basic services for free while offering premium
features through subscription mechanisms. This strategy leverages the “free
mentality” commonly found in digital consumer behavior (O’Brien, 2022).
However, Shi et al. (2019) argued that the success of freemium-based digital
platforms depends on market dominance, network effects, and the platform’s
ability to provide additional user value. In highly competitive markets, free
products may lose perceived value among target consumers, potentially reducing
long-term sustainability.


Based on the literature above, previous studies have largely focused on
waste management systems, circular economy implementation, and DRS mechanisms
in public and industrial sectors. However, studies specifically integrating
mobile-based waste management applications, social behavioral engineering, and
campus sustainability initiatives within Indonesian higher education
institutions remain limited. Therefore, this study proposes the development and
implementation of the tigaR application as a digital waste management platform
designed to support 3R behavioral transformation among the academic community
of FISIP Universitas Lampung through a Deposit-Return System approach.



 


METHODOLOGY 



Research Design


This
study employed a mixed-methods approach by integrating quantitative and
qualitative methods to comprehensively examine the implementation of the tigaR
waste management application and its role in engineering 3R (reduce, reuse,
recycle) behavior among the academic community of the Faculty of Social and
Political Sciences (FISIP), Universitas Lampung. The mixed-methods approach was
selected to provide a more comprehensive understanding of user behavior,
application usability, and the effectiveness of technology-based waste
management interventions within the university environment. The quantitative
approach was utilized to measure user participation, waste management behavior,
and potential market capacity, while the qualitative approach was intended to explore
user perceptions, experiences, and satisfaction regarding the implementation of
the tigaR application.


 


Population and Sample


The
target population in this study consisted of approximately 4,000 members of the
academic community of FISIP Universitas Lampung, including lecturers,
administrative staff, and students. Alumni were excluded from the population
during the preliminary stage of the study to maintain research focus and
facilitate field data collection. The quantitative sample was determined using
purposive sampling based on the criterion of the first 100 users registering on
the tigaR application platform. The sample size calculation employed the Slovin
formula as follows:





 





 





 


 


Where:


·       n = sample
size 


·       N = total
population 


·       e = margin
of error (10%)


 


To
improve data adequacy and align with market analysis requirements, two
additional respondents were included, resulting in a total sample of 100
respondents. Survey data were used to measure user participation, waste
production behavior, and inorganic waste handling practices associated with the
waste indicators required in the UI GreenMetric assessment system.


 


Data Collection Techniques


Quantitative
data were collected using online survey questionnaires distributed to
registered users of the tigaR application. The survey instrument was designed
to evaluate user awareness, participation, and behavioral tendencies related to
3R practices and digital waste management adoption.


Qualitative
data collection was conducted through semi-structured interviews and Focus
Group Discussions (FGD). A total of five informants, representing approximately
5% of the survey respondents, were selected purposively based on their active
involvement in the application’s implementation process. The interviews
explored user experiences, satisfaction, perceptions regarding the application
interface, and challenges encountered during application usage. The qualitative
findings were subsequently discussed in several FGDs to evaluate application
usability and improve interface design and communication strategies aimed at
supporting behavioral engineering among users.


 


Application Design and System
Flow


The tigaR
application was developed as a mobile-based waste management platform
integrating the principles of reduce, reuse, and recycle through a
Deposit-Return System (DRS) mechanism. The application interface and user
experience (UI/UX) design adopted a simplicity-oriented approach emphasizing
accessibility, visual comfort, and ease of navigation. The application was
designed using the “Keep It Simple” (KIS) principle to ensure that users could
easily understand and operate the available features.


 





Figure 3. Initial Application
Flow Design of the tigaR Platform.


 


The
application flow consisted of several major features, including user
registration, waste deposit transactions, tumbler subscription services, reward
point systems, waste sorting information, and user profile management. The home
page functioned as the primary control center through which users could access
all service features and monitor their transaction activities within the
application ecosystem.


 


Research Procedure


The
research procedure was conducted through several stages, including instrument
preparation, reliability and validity testing, questionnaire distribution,
interview sessions, data tabulation, data analysis, and Focus Group
Discussions. Quantitative data were analyzed descriptively to identify
participation patterns and waste management behavior tendencies among
respondents. Meanwhile, qualitative data obtained from interviews and FGDs were
analyzed using thematic analysis to identify recurring perceptions,
experiences, and usability issues related to the tigaR application. The
integration of quantitative and qualitative findings enabled the researchers to
evaluate both the technical implementation and behavioral impact of the
application within the academic environment.


 


Business Model and Operational
Framework


The
operational framework of the tigaR platform was developed using the Business
Model Canvas (BMC) approach to support the sustainability of the digital waste
management system. The platform involved collaboration among Universitas Lampung,
the Integrated Waste Management Facility (TPST), packaging product
manufacturers, and community stakeholders. The platform’s value proposition
emphasized real-time waste transactions, transparent deposit-return mechanisms,
low operational costs, and contributions toward improving the university’s
GreenMetric ranking. The primary customer segments included lecturers,
students, administrative staff, alumni, and external organizations interested
in environmental sustainability and corporate social responsibility (CSR)
initiatives. Operational sustainability was supported through user
subscriptions, recyclable material sales, premium tumbler services, and waste
management partnerships.


 


Human Resource Allocation


The
implementation of the study involved a multidisciplinary research team
consisting of academic staff, technical developers, and student assistants. The
principal investigator was responsible for coordinating the entire research
process, establishing partnerships, and managing publication outputs. Research
team members were assigned responsibilities related to survey instrument
preparation, data collection, usability testing, application feature
development, promotional material design, and application maintenance. Student
assistants supported field data collection, interview transcription, waste
transaction documentation, and promotional activities. This collaborative
structure enabled the integration of communication, technology, environmental
management, and business perspectives throughout the research implementation
process.  


 


RESULTS


User Interface Development of the
tigaR Application


The tigaR
application was developed as a mobile-based waste management platform designed
to support the implementation of 3R (reduce, reuse, recycle) behavior among the
academic community of FISIP Universitas Lampung. The user interface (UI) design
adopted the principles of simplicity, accessibility, and visual comfort to
ensure that users could easily understand and utilize the application features.
The interface design emphasized minimalist layouts, readable typography, and
clean color compositions to improve user experience (UX) and reduce visual
fatigue during application use.


The
mobile application consisted of several main features, including the front
page, user registration, content contribution, reduce, reuse, and recycle
features, as well as administrator management functions. The reduce feature
provided educational content and information regarding waste disposal locations
within the campus environment. The reuse feature focused on tumbler utilization
as an alternative to single-use plastic bottles, while the recycle feature
facilitated plastic waste collection and waste transaction recording through
the application system.


 





 
  	
  

  
  	
   

  
  	
  

  
 







Figure 4. Main Interface Features
of the tigaR Mobile Application.


 


To
support operational activities, the tigaR system was also integrated with a
web-based platform accessible through the official website. The website
functioned as a centralized database and administrative management system
supporting waste transaction monitoring, user management, article publication,
waste disposal mapping, and recycling data storage. The website interface was
intentionally designed to maintain visual consistency with the mobile
application in order to create a seamless user experience across different
devices and platforms.


 



 
  	
  

  
  	
   

  
  	
  

  
 




Figure 5. Website Interface and
Dashboard of the tigaR Platform.


 


Pre-Test Results


Prior to
the implementation of the tigaR application, a pre-test survey was conducted to
examine respondents’ initial understanding and behavior regarding environmental
cleanliness and 3R practices. The survey was distributed online using Google
Forms among selected respondents from the FISIP Universitas Lampung academic
community. The pre-test also aimed to identify respondents’ digital readiness
and technology accessibility to support mobile application adoption.


The
findings indicated that most respondents actively used smartphones and internet
services in their daily activities, suggesting favorable conditions for the
implementation of a mobile-based waste management application. Respondents were
also familiar with digital platforms and online information searching behavior,
which strengthened the feasibility of technology-assisted environmental
campaigns within the campus environment.


The
survey further revealed that although respondents generally demonstrated
awareness regarding environmental cleanliness, waste sorting and sustainable
waste management practices were not yet consistently implemented. Many
respondents still disposed of organic and inorganic waste together without
prior separation. In addition, the ownership of personal waste bins and
consistent 3R behavior remained relatively limited among respondents.
Nevertheless, respondents expressed positive expectations toward the
implementation of a digital waste management system capable of improving campus
cleanliness and encouraging environmentally responsible behavior.


 



 
  	
  

  Figure 6. Ownership of
  Smartphone Devices among Respondents

  
  	
   

  
  	
  

  Figure 7. Internet Quota
  Subscription among Respondents

  
 

 
  	
   

  
  	
   

  
  	
   

  
 

 
  	
  

  Figure 8. Pre-Test Results of
  Plastic Waste Separation Behavior among Respondents

  
  	
   

  
  	
  

  Figure 9. Pre-Test Results of
  Respondents’ Reuse Behavior

  
 




 


To avoid
excessive visual presentation within the journal article, only the most
relevant figures should be included, particularly those representing respondent
characteristics, waste sorting behavior, and perceptions regarding campus
cleanliness. Other detailed survey charts may be summarized narratively or
provided as supplementary material.


 


Focus Group Discussion and
Tumbler Distribution


To
encourage the reduction of single-use plastic consumption, the research team
distributed tigaR tumblers to respondents during the Focus Group Discussion
(FGD) sessions and application socialization activities. The tumbler
distribution served both as a campaign instrument and as part of the reuse
feature implementation strategy within the tigaR platform.


 





Figure 10. Focus Group Discussion
and Distribution of tigaR Tumblers.


 


The FGD
findings demonstrated that respondents positively welcomed the presence of the
tigaR application and showed willingness to participate in waste management
activities within the campus environment. Participants acknowledged that
although the cleanliness level of FISIP Universitas Lampung was generally
considered good, challenges remained in establishing consistent waste sorting
habits. The application was perceived as a supportive tool capable of
encouraging users to begin separating inorganic waste generated from their
daily campus activities.


However,
several respondents expressed hesitation regarding the practice of bringing
sorted waste from their homes to campus collection points. Respondents stated
that carrying waste in public spaces was not yet socially familiar and
occasionally reduced their confidence, especially for those living far from
campus. Despite these challenges, respondents who received the tigaR tumbler
indicated greater motivation to gradually adopt 3R-oriented behavior,
particularly in reducing plastic bottle usage and improving waste sorting
habits.


 


Inorganic Waste Collection
Activities


The
implementation of the recycle feature was evaluated through inorganic waste
collection activities conducted over a two-week period. Waste collection
sessions were organized three times during the beginning, middle, and final
stages of the implementation period. The operational process involved student
assistants responsible for waste measurement, transaction recording, and
distribution management.


The waste
collection process demonstrated initial user engagement with the application’s
recycling mechanism. Respondents who participated in the program were able to
utilize the recycle feature to record plastic waste deposits and contribute to
campus waste reduction efforts.


 





 
  	
  

  
  	
   

  
  	
  

  
 







Figure 9. Inorganic Waste
Collection Activities


 


Post-Test Results


Following
the two-week implementation period, a post-test survey was conducted to
evaluate user perceptions regarding the tigaR application and the
implementation of 3R behavior within the campus environment. The post-test
questionnaire was distributed online using Google Forms and employed a
five-point Likert scale ranging from strongly agree to strongly disagree. At
the same time, the tigaR application had completed internal testing within
Google Play Store and entered the closed testing stage.


The
post-test results indicated that respondents generally perceived the
application positively in terms of installation process, usability, account
registration, and operational features. Users considered the reduce, reuse, and
recycle features relatively easy to understand and operate. The tumbler usage
campaign also contributed to increased awareness regarding the reduction of
single-use plastic consumption within the campus environment.


In
addition, respondents reported that the implementation of the tigaR application
encouraged greater environmental awareness and improved perceptions regarding
campus cleanliness. Nevertheless, several challenges remained, particularly
related to maintaining consistent 3R behavior and adapting long-term waste
sorting habits among users.





Figure 10. Selected Post-Test
Results on Application Usability and 3R Behavioral Changes.


To
maintain journal readability and avoid excessive visual elements, only several
representative charts should be displayed in the main manuscript, particularly
those illustrating application usability, behavioral change tendencies, and
user perceptions regarding campus cleanliness. Additional graphical outputs may
be provided as supplementary appendices if required. 


 


DISCUSSION


The pre-test results indicated that
most respondents already understood the difference between organic and
inorganic waste and had basic awareness regarding waste separation practices in
their households. This finding demonstrates that the respondents possessed an
initial environmental awareness that could support the implementation of 3R
(reduce, reuse, recycle) behavior within the campus environment. In addition,
the respondents were highly familiar with digital technology and smartphone
usage in their daily activities. Since the tigaR application was specifically
developed for Android-based devices during this research stage, the technological
compatibility among respondents facilitated the implementation and operational
testing of the application. The dominance of Android smartphone usage among
respondents also provides opportunities for future cross-platform development
of the application considering that Android remains one of the most widely used
mobile operating systems today. These findings are consistent with previous
studies stating that digital readiness and technology accessibility
significantly influence user acceptance toward environmental technology
adoption and digital sustainability programs (Schou et al., 2022; Saptaputra et
al., 2023).


The findings further revealed that
respondents generally demonstrated positive perceptions toward the
implementation of 3R behavior within the campus environment. Approximately
57.9% of respondents stated that they were familiar with the concept of 3R, while
subsequent responses showed strong commitment toward implementing
environmentally responsible practices in campus activities. Respondents also
expressed willingness to participate in waste sorting activities and contribute
to improving cleanliness within the FISIP Universitas Lampung environment.
Furthermore, around 88% of respondents expected the presence of a better waste
management system on campus. These findings indicate that the academic
community possessed positive attitudes and high participation interest toward
the implementation of the tigaR application and related environmental
initiatives. According to Karimi (2023), social behavior related to
environmental sustainability can be strengthened through technological
facilitation, social engineering, and collective participation. Similarly,
NarinderKaur and Singh (2021) explained that the implementation of 3R-based
interventions can significantly encourage environmentally responsible
consumption behavior and reduce dependence on single-use plastic products.


The implementation of the reuse
feature through tumbler distribution represented one of the behavioral
engineering strategies applied in this study. The tumbler was not distributed
merely as a campaign attribute but also functioned as a social responsibility
instrument designed to reduce dependence on bottled drinking water packaging.
Respondents who received the tumbler were encouraged to use reusable drinking
containers in their daily campus activities while understanding that the
tumbler was borrowed rather than permanently given. This mechanism indirectly
introduced a sense of responsibility and behavioral commitment among
respondents. The findings suggest that combining digital environmental
campaigns with symbolic physical objects may strengthen environmental awareness
and encourage sustainable behavioral adaptation among users. O’Brien (2022)
emphasized that digital sustainability programs supported by symbolic
participation and user engagement mechanisms can improve long-term behavioral
commitment toward environmentally responsible practices.


The tumbler borrowing period was
accompanied by inorganic waste collection activities to evaluate the
implementation of the recycle feature within the tigaR application. In this
study, inorganic waste was limited to plastic beverage packaging waste.
However, the results of the waste collection process showed that respondent
participation remained relatively limited. During the two-week collection
period, only 13 out of 100 respondents participated in depositing inorganic
waste, resulting in a total collection of 35 kilograms of plastic waste. Most
respondents had previously expressed concerns during the Focus Group Discussion
(FGD) sessions regarding the inconvenience of bringing small quantities of plastic
waste to campus collection points. Several respondents stated that they
preferred accumulating waste first before submitting it, while others felt
uncomfortable carrying waste from their homes to campus, especially those
living far from the university area.


Table 3. Results of Inorganic Waste Collection during the Implementation
Period





 
  	
  No

  
  	
  Name

  
  	
  Email

  
  	
  Total Quantity

  
  	
  Total Weight (kg)

  
 

 
  	
  1

  
  	
  zuliyanto

  
  	
  zuliyantowb@gmail.com

  
  	
  18.400

  
  	
  23,0

  
 

 
  	
  2

  
  	
  Alya
  Nirwana

  
  	
  alyanirwanaa5@gmail.com

  
  	
  800

  
  	
  1,0

  
 

 
  	
  3

  
  	
  Refanda
  Faiz

  
  	
  refandafaiz2220@gmail.com

  
  	
  800

  
  	
  1,0

  
 

 
  	
  4

  
  	
  Diah
  Ayu

  
  	
  diahayupermata23@gmail.com

  
  	
  800

  
  	
  1,0

  
 

 
  	
  5

  
  	
  Artika
  Salsakinah Alnu

  
  	
  artikasalsakinah@gmail.com

  
  	
  800

  
  	
  1,0

  
 

 
  	
  6

  
  	
  Natasha

  
  	
  natashadivacareva202@gmail.com

  
  	
  800

  
  	
  1,0

  
 

 
  	
  7

  
  	
  Ahmad
  Mikail Ghifari Akiel

  
  	
  ahmadmikail056@gmail.com

  
  	
  800

  
  	
  1,0

  
 

 
  	
  8

  
  	
  Dwi
  Agni Maharani

  
  	
  dwiagnimaharani@gmail.com

  
  	
  800

  
  	
  1,0

  
 

 
  	
  9

  
  	
  Isnaini

  
  	
  isnaini3515@gmail.com

  
  	
  800

  
  	
  1,0

  
 

 
  	
  10

  
  	
  Rayhan
  Thabit

  
  	
  rayhanthabs@gmail.com

  
  	
  800

  
  	
  1,0

  
 

 
  	
  11

  
  	
  Aliya
  Thufaila Soeripto

  
  	
  Aliyathufailas@gmail.com

  
  	
  800

  
  	
  1,0

  
 

 
  	
  12
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Another challenge identified during
the implementation process was the relatively low economic value of collected
plastic waste. In this study, plastic waste was valued at IDR 800 per kilogram,
which was lower than the purchase price applied by the Universitas Lampung TPST
at IDR 1,000 per kilogram. This pricing mechanism was intentionally implemented
to examine whether the profit margin generated from waste collection activities
could potentially support the sustainability of the tigaR startup business model
in the future. Although the amount of waste collected was not substantial, the
findings demonstrated that the recycle feature successfully operated and
synchronized properly with the website database system. These findings align
with Pereira et al. (2024), who identified incentive mechanisms, waste
collection infrastructure, public awareness, and recycling accessibility as
important determinants influencing the effectiveness of Deposit-Return System
(DRS)-based waste management systems. Similarly, Konstantoglou et al. (2023)
and Saher et al. (2023) argued that public participation in DRS implementation
is strongly influenced by convenience, accessibility, and economic incentives
provided through the waste management system.


The post-test results further demonstrated
that respondents perceived the tigaR application positively in terms of
usability, accessibility, and visual comfort. Respondents stated that the
application installation process was relatively easy and that the interface
design allowed users to quickly understand the available features. The reduce,
reuse, and recycle features were considered useful in helping respondents
identify waste disposal locations, separate waste properly, and improve
environmental awareness within the campus environment. These findings indicate
that the simplicity-oriented user interface design successfully reduced
technological barriers and enhanced user engagement during application usage.
Previous studies similarly emphasized that user-friendly interfaces and simple
digital navigation systems positively influence user acceptance and sustainable
application adoption (Shi et al., 2019; Saptaputra et al., 2023).


More importantly, the implementation
of the tigaR application contributed to the emergence of voluntary environmental
behavior among respondents. Users gradually became more willing to separate
waste and dispose of waste according to designated categories within the campus
environment. This finding indicates that the social engineering process
embedded within the application ecosystem functioned relatively effectively at
the group and faculty levels without coercive mechanisms. Nevertheless,
participation at the individual level remained inconsistent, as reflected by
the low number of respondents actively participating in waste collection
activities. Technical barriers, transportation limitations, and relatively low
waste incentives were not comprehensively addressed within the current study
and therefore may have influenced participation rates. Consequently, future studies
are expected to further investigate the behavioral, infrastructural, and
economic factors affecting the long-term sustainability of digital waste
management applications such as tigaR. In addition, the findings of this study
suggest that digital-based waste management systems possess significant
potential to support sustainable green campus initiatives and contribute toward
improving waste management indicators within the UI GreenMetric assessment
framework.


 


CONCLUSIONS AND RECOMMENDATIONS


The findings of this study
demonstrate that the tigaR application was successfully implemented and
internally tested within the academic environment of FISIP Universitas Lampung,
receiving generally positive responses from respondents. The pre-test results
indicated that most respondents already possessed basic environmental
awareness, particularly regarding the distinction between organic and inorganic
waste, the economic value of recyclable inorganic waste, and the concept of 3R
(reduce, reuse, recycle) behavior. This initial awareness became an important
foundation for supporting the implementation of technology-based waste
management systems within the campus environment. Furthermore, respondents
showed willingness to participate in waste sorting activities and
environmentally responsible behavior, indicating favorable conditions for the
implementation of sustainable green campus initiatives.


The study also revealed that the
tigaR application functioned not only as a digital waste management platform
but also as a medium of social behavioral engineering encouraging respondents
to practice 3R behavior in their daily campus activities. The implementation of
the reuse feature through tumbler distribution successfully encouraged
respondents to reduce the use of single-use plastic packaging and gradually
establish new habits related to reusable drinking containers. The post-test
findings showed that approximately 67% of respondents developed new habits in
using non-packaged drinking containers within the campus environment. In
addition, the implementation of the recycle feature contributed to inorganic
waste collection activities, resulting in the collection of 35 kilograms of
plastic waste during the two-week implementation period. Although participation
in waste collection activities remained relatively low, the findings
demonstrated that the application system, database synchronization, and waste
transaction mechanisms operated effectively.


However, this study also identified
several limitations affecting the sustainability of user participation,
particularly at the individual level. Low participation in waste collection
activities indicated that positive environmental awareness did not
automatically translate into strong behavioral commitment. The absence of influential
role models, limited structural enforcement regarding 3R practices,
transportation barriers, and relatively low economic incentives contributed to
the inconsistency of respondent participation. Therefore, this study concludes
that the tigaR application is currently more suitable for implementation at the
meso or community level rather than at the fully individual level.
Consequently, future implementation is recommended to integrate the application
with organized waste bank groups and the operational dashboard of the
Universitas Lampung Integrated Waste Management Facility (TPST) to strengthen
institutional support, collective participation, and the long-term
sustainability of digital waste management practices within the university
environment.  


 


FURTHER STUDY


            Future studies are
recommended to expand the implementation of the tigaR application at the
community or waste bank group level to improve participation consistency and
system sustainability. Further development is also needed through the
integration of advanced features such as artificial intelligence (AI), smart
waste classification, and enhanced digital reward systems to strengthen the
effectiveness of technology-based waste management in supporting sustainable
green campus initiatives.
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