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1. Background 
This study approached the topic of region-led smart community development 
from three perspectives: biomass utilization, technology readiness of waste-
to-energy systems, and inclusivity of digitalized public transportation. The 
objective is to understand how locally available resources, stakeholder 
conditions, and service design can support the overseas development of smart 
communities in Southeast Asia. 
 

2. Research results in academic year 2025  
(1) Relationship between food waste composition and anaerobic digestion 

performance 
We analyzed how food waste composition affects anaerobic digestion 
performance using kinetic modeling, statistical assessment, and metagenomic 
analysis. The results show that substrate composition strongly affects 
digestion behavior, where fiber-rich compositions tend to support more stable 
degradation and higher methane productivity (Fig. 1). This suggests that 
feedstock characterization is important for improving the efficiency of 
biomass utilization systems [1]. 

(2) Social implementation and participation systems for sustainable waste 
management 

We assessed the readiness of anaerobic digestion technology for biomass 
waste-to-energy deployment in Indonesia using a multistakeholder 
framework. The results 
show that the municipal 
organic waste case is 
relevant for community-
based implementation, 
but further progress is 
needed in 
commercialization, 
market formation, and 
cost/risk conditions (Fig. 
2). This indicates that 
practical deployment 
depends not only on 
technical maturity but 
also on institutional and 
stakeholder readiness [3]. 
(3) Inclusivity of digitalized public transportation in Jakarta Metropolitan 

Area 
We studied how digitalization in public transportation affects commuters in 
the Jakarta Metropolitan Area. The results show that digital transport behavior 
is associated with socio-economic and locational factors such as income, 
education, commuting duration, and place of residence (Fig. 3). This implies 
that smart mobility systems should be designed with attention to inclusivity [5]. 
 
3. Next year’s research plan 

In the next academic year, we will further study decentralized biomass 
utilization and smart community systems in Southeast Asia by considering 

local infrastructure, stakeholder conditions, and socio-economic factors. We 
will also continue examining how low-carbon and digital systems can be 
introduced in a more inclusive manner. 
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Figure 2. OFMSW-based biomass waste-to-
energy in Indonesia shows moderate readiness 
but still faces commercialization and market 
challenges. 

 

Figure. 1 Food waste composition strongly affects anaerobic digestion 
performance and methane production.  

 

Figure 3. Digital public transportation use in Jakarta is influenced by socio-economic 
and locational factors. 

 


