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A B S T R A C T  ARTICLE 
INFORMATION 

This review examines how the Internet of Things (IoT) can strengthen the community development 
programs of Higher Education Institutions (HEIs) through the lens of Society 5.0—a human-centered, 
technology‑driven vision that leverages innovation to address social challenges. Positioned within the 
broader shift toward Community 5.0, the study explores how IoT, alongside AI, blockchain, and 
data‑driven systems, can enhance inclusivity, sustainability, and well‑being in community engagement 
initiatives. Guided by the DNA Community 5.0 Framework, the review employs categorization, initial 
outcome mapping, and quality assessment to synthesize published and unpublished literature on Society 
5.0, IoT, community development, and Information and Communication Technology (ICT). Findings 
highlight the potential of integrating IoT with blockchain to support secure, interoperable community-
based applications, though further research is needed on wireless networking and AI-driven optimization. 
The study also demonstrates how Human-Centered Design and the Web Engineering Process Framework 
can be embedded into HEI extension programs to ensure that technological solutions remain responsive 
to community needs. The resulting Community 5.0 Conceptual Framework positions HEIs as key enablers 
of societal transformation, aligning institutional CSR mandates with long-term, technology-supported and 
sustainable community empowerment. 
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RESUMO  

 
Esta revisão bibliográfica apresenta estudos em que a Internet das Coisas (IoT), uma rede de dispositivos 
inter-relacionados que conectam e trocam dados, é integrada aos programas de desenvolvimento 
comunitário de Instituições de Ensino Superior (IES) nas Filipinas. À medida que transitamos para a 
Sociedade 5.0, uma sociedade centrada no ser humano assistida por tecnologias digitais, é imperativo 
avaliar como a inteligência artificial, o blockchain e o big data usados em sistemas comunitários têm 
incentivado a autossuficiência e a eficiência nas comunidades. Sessenta e duas publicações recentes sobre 
este tópico foram selecionadas com base nos critérios de expertise de autoria, qualidade do desenho da 
pesquisa e citações, incluindo impacto geral de bancos de dados de pesquisa proeminentes. Esta pesquisa 
complementa as defesas para fortalecer os meios de implementação e revitalizar a parceria global para a 
tecnologia de desenvolvimento sustentável. Além disso, também contribui para o objetivo mais amplo de 
integrar os princípios da Sociedade 5.0 nas IES, alinhando-se com as políticas nacionais que enfatizam o 
papel das universidades no crescimento econômico e no desenvolvimento comunitário. 
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Introduction 

Almost a decade ago, the Internet of Things (IoT) became widely recognized across the 

globe, revolutionizing the way devices communicate and interact. It has since played a 

transformative role in various sectors by enabling wireless communication between computer 

hardware and networks. Through Wireless Communication Protocols (WCPs), the seamless 

integration of Internet Protocols (IPs) has allowed for the creation, processing, and 

management of real-time information, enhancing efficiency and innovation in everyday 

systems. According to Kassab et al. (2020), IoT applications have found their way into 

numerous fields such as healthcare, smart shopping, customer support, home automation, 

environmental monitoring, and industrial systems demonstrating IoT’s vast and increasing 

potential. Given these applications, the author aims to harness the power of IoT in this major 

project as a key technology for achieving sustainable and inclusive community development. 

In alignment with the Commission on Higher Education Memorandum Order No. 2 

Series of 2016 (CHED CMO No. 2 S2016), and pursuant to Republic Act 7722, Philippine 

higher education institutions (HEIs) are envisioned not only as centers for academic excellence 

and cultural preservation but also as vital agents of national progress. HEIs are called to take 

on broader responsibilities as research and development hubs, as catalysts for innovation, and 

as key participants in building a globally competitive human capital. It is within this framework 

that HEIs are encouraged to actively design and implement community-based programs that 

extend their knowledge and technological capacity to address real-world social challenges. 

Moreover, HEIs are mandated to collaborate with local communities to promote 

empowerment and self-sufficiency through inclusive programs. Frias,H.S., et al. (2025) 

Through community engagement and service-learning initiatives, universities create 

opportunities for learners to apply theoretical knowledge to real-world situations while 

fostering empathy, leadership, and civic participation. These programs serve as dynamic 

platforms where academic learning meets community service, allowing students to gain hands-

on experience, develop essential skills, and contribute meaningfully to society. Gavino and 

Panganiban (2023) The community extension program and outreach activities act as a bridge 

between the community and the university. It is the channel a higher education institution 

expands its competence under its program. As volunteers use their discipline knowledge to 

address issues in the real world, there is a growing understanding of the benefits of higher 

education extension on the teaching and learning process.  Through this lens, partnerships 

between educational institutions and communities are viewed not as one-way engagements 

but as reciprocal relationships that foster mutual development. 

To elevate these community extension programs to a new level of relevance and 

innovation, this study seeks to integrate Society 5.0 sometimes referred to in its local or 

context-driven application as Community 5.0 into the design and implementation of higher 
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education outreach initiatives. Society 5.0 is a human-centered vision of the future proposed 

by the Japanese government, where technological innovation is not pursued for its own sake, 

but rather to solve pressing social issues and improve quality of life for all people. Kale (2025) 

Unlike Industry 4.0, which centers on automation and the digital transformation of 

manufacturing, Society 5.0 envisions a “super-smart society” that puts humans at the heart of 

technological advancement. This includes the use of AI, robotics, big data, blockchain, and 

especially IoT not to replace human activity, but to enhance inclusivity, sustainability, and 

well-being across all layers of society. 

Community 5.0, as a localized application of Society 5.0 principles, emphasizes the use 

of emerging technologies to foster intelligent, responsive, and compassionate communities. It 

encourages stakeholders especially HEIs to integrate digital technologies into the fabric of local 

development, ensuring that no member of society is left behind in the digital age. For example, 

through IoT, HEIs can build data-driven systems to monitor health, environmental conditions, 

education delivery, and resource management in underserved communities. In turn, these 

smart solutions can empower community members to make informed decisions, access better 

services, and participate actively in their own development. 

As Stahl, B. C. (2023) Digital transformation must be accompanied by ethical 

considerations and responsible innovation to ensure technologies benefit society and promote 

sustainable development. Yet, as Dluhopolskyi, O., et al. (2024)   Society 5.0 represents a 

model integrating advanced technologies with human-centred values to create a more 

sustainable and inclusive society. 

 Therefore, the general objective of this paper is to critically review recent literature on 

IoT and its role in developing community-based systems for higher education institutions, in 

alignment with the principles of Society 5.0. This study explores both published and 

unpublished resources that focus on Society 5.0, IoT, community development, higher 

education, and ICT. It also builds upon the author’s earlier works “A Community Development 

Program Framework for Higher Education Institutions in Society 5.0” and “Blockchain as a 

Baseline Technology for Community Development Program of Higher Education Institutions 

in Society 5.0: A Literature Review” with the goal of shaping a future where HEIs act as the 

bridge between innovation and inclusive, empowered communities.  

 

Methodology 

To further pursue the author’s main objective, the researcher built upon the previous 

work, the DNA Community 5.0 Framework as shown in figure 1, by utilizing a comprehensive 

set of reviewed literature. This literature set included sixty-two (62) recently published and 

unpublished journals, books, and articles. In this methodology, quotation statements related 

to Society 5.0, the Inter 
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net of Things (IoT), higher education institutions (HEIs), human-centered design, and 

community development programs (CDPs) were carefully examined and analyzed. This 

approach ensured a thorough evaluation of relevant concepts and perspectives from both 

established and emerging sources. 

 

Figure 1. 

 DNA Community 5.0 Framework (De Guzman, 2025) 

 

 

Categorization 

Data collection for this study involved a systematic filtering process, wherein relevant 

information was identified using specific keywords. The keywords utilized included “Society 

5.0,” “Internet of Things (IoT),” “Community Development,” “Higher Education Institutions,” 

and “Information and Communication Technology (ICT).” These keywords were carefully 

selected based on a thorough review of the literature to ensure their relevance and alignment 

with the research objectives. 

Prior to the actual data gathering, the chosen keywords were encoded into a Microsoft 

Form, which served as a standardized tool for organizing and capturing data entries. This 

approach facilitated a more structured and efficient screening process, allowing the 
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researchers to consistently identify and select studies and resources that matched the thematic 

focus of the research. By employing these pre-determined keywords and utilizing a digital 

form, the study ensured both the reliability and replicability of the data filtering process. 

Initial Outcomes 

The data encoded in the form was meticulously sanitized by cross-checking it against 

the original papers to ensure accuracy and correctness of the content. To prepare for quality 

assessment, the data was substantially reduced to include only the most critical key statements. 

Leveraging ICT tools such as spreadsheet software, the author constructed comprehensible 

tables that were ready for quality assessment. This allowed the researcher to effectively 

demonstrate the importance of IoT in developing a community-based system within higher 

education institutions for Society 5.0. 

Quality Assessment and Final Outcome 

According to Taylor et al. (2020), part of the methodology of the research is the quality 

assessment. The author checks the relevancy of each quotation statement in every paper 

filtered during the categorization process to align with the research objectives. However, 

instead of analyzing all sixty-two (62) papers, the researcher selectively identified the most 

insightful literature and significant quotations during categorization. 

Moreover, the researcher independently and carefully analyzed all quotation 

statements for their relevancy to the research objectives (De Guzman, 2025). Traditionally, 

potential researchers had to painstakingly read, collect, and study all reference materials 

before conducting a substantive review of related literature. After gathering a substantial 

review of related literature, researchers analyze further to develop a framework or determine 

essential tools that contribute to achieving the main goal of integrating "Society 5.0" into 

Higher Education Institution’s Community Development Program. 

 

Results and Discussion 

Categorization Results 

Table 1 presents the twenty-two (22) filtered papers, including their titles, authors, 

copyrights, and keywords. These filtered papers serve as the foundation for the results and 

analysis in this literature review. It is important to carefully examine these papers in relation 

to the general objective of the study. A key consideration is the number of quoted statements 

in each research paper; the greater the number of quoted statements, the more significant the 

paper's contribution to the review. 
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Initial Outcomes and Selection of Significant Papers 

The analysis of Table 2 highlights the categorization of filtered papers based on the 

number of quoted statements. Specifically, this process identified papers with more than three 

(3) quoted statements, which were considered more significant in contributing to the 

objectives of the study. As a result, nine (13) out of the twenty-two (22) filtered papers were 

determined to be highly significant. These papers stand out due to their substantial content 

and relevance, providing valuable insights that align closely with the study's focus on Internet 

of Things (IoT), and their integration into community development programs of higher 

education institutions with Society 5.0. 
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Quality Assessment and Final Outcome: Conceptual Framework of 

Integrating “Society 5.0” in Higher Education Institution’s Community 

Development Program (Community 5.0 Framework) 

Using the two previous research studies by the author titled A Community 

Development Program Framework for Higher Education Institutions in Society 5.0 (DNA 

Community 5.0 Framework) and Blockchain as a Baseline Technology for Community 

Development Program of Higher Education Institutions in Society 5.0: A Literature Review, 

and pursuing the main goal of integrating "Society 5.0" into Higher Education Institutions' 

(HEI) Community Development Programs, this conceptual framework was established with 

the support of this literature review. 

Using Design Thinking’s Human-Centered Design (HCD) Framework as a base, the 

author developed the framework presented in Figure 2. This structured framework integrates 
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Society 5.0 principles into HEIs' community development programs, divided into three phases: 

Engage and Inspire, Ideate and Plan, and Develop and Implement. 

Figure 2. 

 Community 5.0 Framework 

 

 

Phase 1: Engage and Inspire 

The primary objective of this phase is to engage HEI programs and units with partner 

communities to better understand the needs of both parties in integrating Community 5.0. 

This phase consists of two sub-phases: initial engagement and data processing. 

In this phase, the Research Project Team collaborates with HEI programs/units and 

community partners to introduce the concept of Community 5.0 using ICT tools from Society 

5.0. Stakeholders collectively process gathered data, resulting in research publication, research 

proposals based on their areas of expertise and community engagement projects. The primary 

output includes these proposals. Additionally, the Research Project Team conducts a minimum 

three-day, two-night immersion to gain insights into real community challenges and establish 

sustainable partnerships with HEIs. 

Phase 2: Ideate and Plan 

This phase involves primary engagement through surveys assessing ICT skills related 

to Society 5.0 (Community Outreach Activity A) and aspects such as mobility, accessibility, 

access to information, and well-being (Community Outreach Activity B). The data is processed 
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through research analysis and synthesis, which is more extensive compared to Phase 1's data 

processing activities. Outputs include two quantitative research studies based on Activities A 

and B and three training program modules: Community Volunteer Engagement Training 

Program (CVETP), Information and Communication Technology Training Program (ICTTP), 

and Research Training Program (RTP). These modules are used by HEIs and partner 

communities as prerequisites for research projects. Additional research proposals may also 

emerge from this sub-phase. These training modules are based on prior research conducted by 

De Guzman et al. (2025). 

Phase 3: Develop and Implement 

Engagement activities are validated through additional outreach efforts (Activities C 

and D), leading to the development of a community-based system for Community 5.0. This 

system integrates IoT devices with blockchain-enabled applications supported by wireless 

access points for Internet/Intranet connectivity as possible outcome. Outputs include research 

publications documenting implementation processes and a comprehensive book summarizing 

the framework's outcomes. This phase systematically builds upon previous phases to achieve 

technological integration and community empowerment aligned with Society 5.0 principles. 

As one of the foundations for creating this framework, the insights from Kamilaris et 

al. (2018), emphasizing how blockchain can be combined with emerging technologies like IoT 

to enhance automation, transparency, and traceability. Similarly, Nabben (2021) notes that 

blockchain can be utilized between known parties in applications such as supply chain 

management, banking, or IoT systems, solidifying the design of system infrastructure 

illustrated in Figure 2. 

 

Conclusion 

Based on the conceptual framework developed, there is significant potential for 

blockchain technology to be integrated with the Internet of Things (IoT) to create community-

based application systems. However, Pavlović and Šarac (2021) note that integrating 

blockchain and IoT is not a straightforward process, necessitating further review of related 

literature, particularly focusing on wireless networking and Artificial Intelligence (AI). 

Additionally, Design Thinking’s Human-Centered Design and the Web Engineering 

Process Framework were successfully incorporated into the conceptual framework titled 

Integrating Society 5.0 in Higher Education Institution’s Community Development Program 

(Community 5.0). This integration supports the use of emerging technologies such as 

blockchain, IoT, and AI within HEIs’ community development programs. 

Moreover, since Corporate Social Responsibility (CSR) is a requirement for HEIs, many 

institutions align their mission and vision statements with societal impact goals. By adopting 

Community 5.0 Framework and integrating Society 5.0 technologies like blockchain, IoT, and 
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AI into their community development programs, HEIs can establish sustainable initiatives that 

promote long-term societal benefits. 
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