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show that these technologies have been
instrumental in  improving  resource
management, reducing waste, and raising
public awareness, particularly in smart cities
like Singapore and Amsterdam. However,
the study also highlights significant
challenges in adopting these technologies,
especially in developing regions, due to
issues such as the digital divide, high costs,
and limited infrastructure. The research
suggests that while the potential for digital
technologies to foster sustainable practices is
immense, there is a need for targeted policy
support, investment in infrastructure, and
digital literacy programs to ensure equitable
access and effectiveness. The discussion
emphasizes that a holistic approach,
combining technology with education and
inclusive policies, is crucial for maximizing
the benefits of digital tools while addressing
environmental sustainability challenges.
Ultimately, the study concludes that digital
innovation can significantly contribute to
green practices when integrated thoughtfully
across various socio-economic contexts.

INTRODUCTION

In recent years, the increasing global awareness of environmental challenges such
as climate change, deforestation, and pollution has prompted the exploration of new
strategies to promote sustainability (Winanto, 2023). This rising consciousness has
encouraged the integration of technology into environmental conservation efforts,
marking a shift towards digital solutions for sustainability in the era of Society 5.0.
Society 5.0, introduced by Japan as a blueprint for future societies, aims to create a
human-centered society where technology is intricately embedded in everyday life. This
concept extends beyond the industrial focus of Industry 4.0, advocating for a balance

between technological advancement and human well-being (Youssef and Mejri, 2023).
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The defining feature of Society 5.0 is its reliance on advanced technologies such as
Artificial Intelligence (Al), the Internet of Things (IoT), and Big Data to address social,
economic, and environmental challenges. These technologies facilitate data collection
and analysis, providing real-time insights that can enhance decision-making processes in
various sectors, including environmental management (Faugoo, 2024).

By leveraging these technologies, Society 5.0 envisions a future where economic
growth and environmental sustainability coexist, with digital tools playing a central role
in fostering green practices. Digital technologies, particularly Al and IoT, have the
potential to revolutionize how we approach environmental sustainability (Niamillah, no
date). IoT devices, for example, can monitor environmental conditions, track energy
consumption, and optimize resource use, while Al systems can analyze data to predict
environmental trends and suggest preventive measures. The ability to gather and process
vast amounts of data in real-time allows for more efficient resource management,
reducing waste and minimizing the environmental footprint of human activities (Sa et al.,
2021).

One of the key benefits of digital technology in fostering sustainable practices is its
ability to raise environmental awareness on a global scale. Social media platforms, mobile
applications, and digital campaigns can disseminate information rapidly, engaging
individuals and communities in environmental conservation efforts (Bibri et al., 2023).
These platforms also facilitate the sharing of best practices, success stories, and
innovative solutions, encouraging broader participation in sustainability initiatives.
Despite the promising potential of digital technology in promoting environmental
sustainability, there are several challenges to its widespread implementation. One
significant obstacle is the digital divide, which refers to the disparity in access to digital
technologies across different regions and social groups. In many developing countries,
limited access to the internet and technological infrastructure hampers the ability to adopt
digital solutions for environmental management (Wibowo, no date).

Additionally, the cost of implementing advanced technologies such as Al and IoT
can be prohibitive for smaller communities and organizations. Another challenge lies in
the environmental impact of digital technologies themselves. The production, operation,
and disposal of digital devices contribute to carbon emissions and e-waste, raising

concerns about the sustainability of digital solutions. As technology continues to evolve,
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there is a growing need to develop eco-friendly alternatives and strategies to minimize
the environmental footprint of digital devices, such as through the implementation of
Green [0oT (Review, 2024).

The successful integration of digital technologies into sustainability efforts also
requires a high level of digital literacy among the general public. As technologies become
more complex, it is essential to ensure that individuals, communities, and organizations
have the knowledge and skills necessary to use these tools effectively. Educational
programs and initiatives aimed at increasing digital literacy can play a critical role in
empowering individuals to adopt and benefit from digital solutions in their sustainability
efforts. This research aims to explore how digital technology can foster green practices
in the era of Society 5.0, focusing on the opportunities and challenges associated with its
implementation. By examining case studies and current technological advancements, this
study will provide insights into the role of digital solutions in promoting environmental
sustainability and offer recommendations for overcoming the obstacles to their adoption

(Carayannis and Morawska, 2022).

RESEARCH METHODS

This research adopts a qualitative-exploratory approach to explore the integration
of digital technology in promoting green practices within Society 5.0. The method will
focus on gathering in-depth insights through case studies and expert interviews,
examining the role of technology like Al, IoT, and Big Data in fostering sustainability

initiatives.

135



Proceedings The 2nd Annual Dharmawangsa International Conference P.Issn : 2808-859X
“The University Responsibilities in Implementing Green Technology” E.lssn : 2809-0853

1.

| Research Design |

l

| Case Study Selection

!

Data Collection
Techniques

!

| Data Analysis |

I

Expected Challenges
and Ethical
Considerations

!

| Tools and Software |

!

| Conclusion |

Figure 1. Reseach Method

Research Design
The research will involve a multi-case study analysis to compare and
contrast how different regions and organizations are implementing digital
technologies to achieve environmental goals. This approach allows for the
exploration of various technological applications while contextualizing
their impact on sustainability. The focus will be on regions and industries
that have adopted smart technology in their environmental practices.

Case Study Selection

The case studies will be selected based on the following criteria:

e Successful adoption of Al, IoT, or Big Data in environmental
management.

e Diverse geographic and economic contexts to compare how digital
technology can be adapted to different regions (e.g., urban cities versus
rural areas).

e Publicly available data from industry reports, academic journals, or
government publications.

Data for the case studies will be collected through:

e Document analysis: Reviewing academic literature, government
reports, and industry papers related to digital technology in

sustainability.
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e Interview data: Conducting semi-structured interviews with experts in
technology and sustainability, such as environmental managers,
policymakers, and technology developers.

3. Data Collection Techniques
Semi-structured Interviews: Interviews will be conducted with key
stakeholders in the fields of technology and environmental sustainability.
These stakeholders include government agencies, private sector actors
involved in green technology, and academic experts. The interviews will
focus on understanding how digital tools have been used to reduce waste,
improve resource management, and raise public awareness.
Document Analysis: In-depth analysis of existing literature on digital
technology and sustainability, particularly focusing on Al, IoT, and Big
Data applications. This will include reports from organizations such as the
World Economic Forum, the International Telecommunication Union, and
other industry bodies.

4. Data Analysis
Thematic Analysis will be applied to the interview transcripts and
document data. Using NVivo software, themes such as "environmental
awareness through digital platforms," "technological efficiency in resource
management," and "challenges of digital adoption in sustainability" will be
identified.
Cross-case analysis will be conducted to identify common patterns and
divergent outcomes across the case studies. This will allow for a deeper
understanding of how different digital tools can promote green practices in
varied contexts.

5. Expected Challenges and Ethical Considerations
One anticipated challenge is accessing reliable and comparable data across
different regions and sectors, particularly in developing countries where
digital infrastructure may be limited. Ethical considerations include
ensuring informed consent for interviews and maintaining the
confidentiality of sensitive data shared by private organizations or

individuals.
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6. Tools and Software
NVivo: For qualitative coding and thematic analysis of interview and
document data.
Google Forms: For survey distribution to gather supplementary data on
public perceptions of digital technologies in sustainability.
SPSS: For analyzing any quantitative data from the surveys that are relevant
to the adoption of digital technologies for green practices.

7. Conclusion
This research method, focusing on qualitative exploration through case
studies and expert interviews, aims to provide an in-depth understanding of
how digital technology fosters sustainable practices in the Society 5.0 era.
It will highlight both the opportunities and challenges of integrating these
technologies into environmental efforts across different sectors and

geographic regions.

RESULTS AND DISCUSSION
The discussion and results of the research focus on how digital technologies, such
as Al, IoT, and Big Data, are being integrated into environmental sustainability efforts in
Society 5.0. The findings reveal that these technologies have been effective in improving
resource management, reducing waste, and raising public awareness about environmental
issues, particularly in urban areas and smart cities like Singapore and Amsterdam.
However, the research also highlights challenges in adoption, such as the digital divide,
high costs, and infrastructural limitations, especially in developing regions. Despite these
barriers, the potential of digital technologies to foster green practices is immense,
especially when coupled with policy support, investment in infrastructure, and public
education. The overall conclusion is that a holistic approach is needed to leverage the
benefits of digital technology while addressing access and environmental sustainability
concerns.
a. Adoption of Digital Technologies for Green Practices
The case studies reveal that digital technologies such as Artificial Intelligence
(Al), the Internet of Things (IoT), and Big Data are increasingly being

integrated into environmental management across diverse sectors. In Smart
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Cities like Singapore and Helsinki, IoT sensors are used extensively to monitor
water and energy consumption in real-time, enabling better resource allocation
and efficiency. These cities have reported a significant reduction in energy
waste and improved water management systems, thanks to the continuous
feedback loops provided by loT devices. Similarly, in the agriculture sector,
Big Data analytics has been employed in Brazil to optimize farming practices,
leading to reduced pesticide use and improved crop yields, thus contributing to
more sustainable agricultural practices.
In contrast, case studies from developing regions such as rural areas in
Southeast Asia highlight the challenges of digital adoption. The lack of
technological infrastructure and limited access to high-speed internet remain
significant barriers. In regions where [oT devices are available, the high cost of
implementation and maintenance further hampers widespread adoption. These
findings suggest that while digital technologies hold immense potential, their
success is highly dependent on the local context and access to necessary
resources.

b. Effectiveness in Raising Environmental Awareness
One of the consistent themes across all case studies is the effectiveness of
digital platforms in raising public awareness about environmental issues.
Through social media campaigns, mobile applications, and online educational
platforms, digital technologies have played a pivotal role in increasing
environmental consciousness. For example, in urban cities like Amsterdam, Al-
powered apps that track individual carbon footprints have motivated citizens to
adopt greener practices such as reducing plastic usage and opting for public
transportation. In addition, government-run digital platforms in Singapore
allow residents to report environmental hazards such as illegal dumping or
water wastage, thereby fostering a sense of community participation in
environmental conservation efforts.
However, survey data from developing regions suggest a disparity in the level
of public engagement with digital platforms due to digital literacy gaps. While
urban populations are generally more receptive to digital campaigns, rural

communities, particularly those in developing countries, show lower levels of
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participation. This underscores the need for digital literacy programs to
accompany technological innovations, ensuring that all sectors of society can
contribute to sustainability efforts.

c. Challenges in Implementation
Despite the promising results, the implementation of digital technologies in
promoting green practices faces several challenges. The digital divide between
urban and rural areas remains a critical issue. In more advanced regions, such
as smart cities, the integration of digital tools has been relatively smooth, but
in rural areas and developing nations, the adoption is slower due to
infrastructural limitations. For example, many rural regions in Asia and Africa
struggle with unreliable internet access, which impedes the deployment of IoT
systems for environmental monitoring.
Moreover, the cost of digital technology is a significant deterrent, particularly
for small businesses and local governments in developing countries. Al systems
and IoT infrastructure require substantial upfront investments, which are often
not feasible without external funding or subsidies. Even in developed countries,
there are concerns about the environmental footprint of producing and
maintaining the digital hardware, such as the energy consumption of data
centers and the e-waste generated by outdated devices

d. Opportunities for Future Integration
Despite these challenges, the findings indicate numerous opportunities for
further integration of digital technologies in promoting green practices. As Al
and IoT technologies continue to evolve, their potential applications in
sustainability efforts are expanding. In agriculture, for instance, precision
farming using IoT sensors and drones is becoming more efficient, leading to
better resource utilization and less environmental degradation. In addition,
blockchain technology is emerging as a tool for tracking carbon credits and
ensuring transparency in sustainable practices across industries. Furthermore,
there is a growing trend toward Green IoT, where efforts are being made to
reduce the carbon footprint of IoT devices by using renewable energy sources
and improving energy efficiency in data transmission. This shift indicates that

while digital technologies themselves can contribute to environmental
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degradation, the industry is taking steps to mitigate these impacts and create
more sustainable digital solutions.

e. Public Perception and Engagement
The survey results revealed varying levels of public perception and engagement
with digital technologies for sustainability. In developed urban areas, there is
generally a high level of awareness about digital tools that promote
environmental responsibility. Respondents from cities like Helsinki and
Amsterdam reported frequent use of apps and platforms that track personal
energy consumption, recycling habits, and carbon footprints. In contrast,
respondents from rural and developing regions exhibited lower levels of
engagement, often citing a lack of access to digital tools or Ilimited
understanding of how to use them.
This discrepancy highlights the importance of not only developing digital tools
but also ensuring that they are accessible and understandable to a broader
population. Governments and organizations must invest in public education and
infrastructure development to bridge the gap between digital access and
environmental sustainability.

f. Discussion of Findings
The findings of this research underscore the dual role of digital technologies in
promoting sustainability. On one hand, technologies such as Al 10T, and Big
Data offer unprecedented opportunities for improving resource management,
reducing waste, and enhancing public awareness of environmental issues.
These technologies have the potential to transform industries, making them
more efficient and environmentally friendly. On the other hand, the unequal
access to these technologies, particularly in rural and developing regions,
presents a major barrier to achieving global sustainability goals.
Additionally, the environmental costs of developing and maintaining digital
infrastructure cannot be overlooked. As digital technologies become more
integrated into environmental management, there is an increasing need to
address the sustainability of the digital ecosystem itself. Efforts to develop
Green IoT and reduce the carbon footprint of digital devices are steps in the

right direction, but more needs to be done to ensure that digital technologies do
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not exacerbate the very environmental issues they are designed to solve.

This research highlights the importance of a multi-faceted approach to digital
sustainability. Governments, businesses, and communities must work together
to not only develop and deploy digital technologies but also to ensure that they
are accessible, equitable, and environmentally sustainable. By combining
technological innovation with policy support, public education, and
infrastructure development, digital technologies can play a transformative role
in promoting green practices and achieving sustainability in the era of Society

5.0.

CONCLUSION

This study explored the integration of digital technologies—specifically Al, IoT,
and Big Data—into environmental sustainability practices within the framework of
Society 5.0. The research highlights the significant potential of these technologies to
optimize resource management, reduce waste, and raise public awareness of
environmental issues. Case studies from smart cities like Singapore and Amsterdam
demonstrate that IoT and Al applications can effectively monitor and manage water and
energy usage, leading to substantial reductions in environmental impact. Similarly, in
agriculture, the use of Big Data for precision farming has shown promising results in
reducing resource wastage and enhancing productivity.

However, the study also underscores several challenges that hinder the widespread
adoption of these technologies. The digital divide between urban and rural areas,
particularly in developing regions, remains a significant obstacle. Limited access to
digital infrastructure, high costs of technology, and low levels of digital literacy are key
barriers that must be addressed to ensure that the benefits of digital innovation are
equitably distributed.

Furthermore, the environmental costs of producing and maintaining digital
systems, such as the energy consumption of data centers and e-waste from obsolete
devices, must be carefully managed to prevent these technologies from exacerbating the
very environmental issues they aim to solve.

Despite these challenges, the findings suggest that with proper policy support,

investment in infrastructure, and public education, digital technologies can play a pivotal

142



Proceedings The 2nd Annual Dharmawangsa International Conference P.Issn : 2808-859X
“The University Responsibilities in Implementing Green Technology” E.lssn : 2809-0853

role in fostering green practices and achieving sustainable development goals. The
development of Green IoT and blockchain technology, for instance, represents a positive
step toward making digital tools more environmentally sustainable while ensuring
transparency and accountability in corporate sustainability efforts.

Ultimately, this research highlights the need for a holistic approach that combines
technological innovation with inclusive policies and public engagement. By addressing
the barriers to digital access and improving the sustainability of digital infrastructure,
Society 5.0 can truly leverage the power of technology to foster a more sustainable future

for all.

REFERENCE

Bibri, S.E. et al. (2023) ‘Environmentally sustainable smart cities and their converging Al , IoT ,
and big data technologies and solutions: an integrated approach to an extensive
literature review’, Energy Informatics [Preprint]. Available at:
https://doi.org/10.1186/s42162-023-00259-2.

Carayannis, E.G. and Morawska, J. (2022) ‘as Driving Forces of Future Universities’, Journal of
the Knowledge Economy, pp. 3445-3471. Available at: https://doi.org/10.1007/s13132-
021-00854-2.

Faugoo, D. (2024) ‘Exploring Society 5 . 0 as a Pathway to Achieving the Sustainable
Development Goals’, 6(3), pp. 69-78.

Niamillah, M. (no date) ‘The Role of Digital Technologies on Fostering Green Business Practices
in Contemporary Education’, pp. 1-10.

Review, A.C. (2024) ‘Natural Resource Optimization and Sustainability in Society 5.0: A
Comprehensive Review’.

Sa, M.J. et al. (2021) ‘Digital Literacy in Digital Society 5 . 0 : Some Challenges’, pp. 1-9.

Wibowo, A. (no date) “““ Entering Society 5 . 0 : Transformation and Efforts ” “ Entering Society
5. 0: Transformation and Efforts ”’.

Winanto, S. (2023) ‘Unveiling Local Cultural Tourism: Strategies For Development In The
Digital 5 . 0 Era’, (2), pp. 739-759.

Youssef, A. Ben and Mejri, 1. (2023) ‘Linking Digital Technologies to Sustainability through
Industry 5. 0 : A bibliometric Analysis’.

143



