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1. Background 

There is an enormous energy potential of biomass waste in the southeast 

Asian developing countries. Meanwhile, electrification and digitalization of 

public mobility in southeast Asia is taking place in attempt to reduce air 

pollution from the transport sector and other basic utilities supplies. It is 

expected that cleaner energy supply will dramatically increase in the near 

future. Hopefully, the biomass waste energy conversion can fill a large 
portion of the demand. 

Looking at the resource potential and expected demand, we 

collaborated with a number of southeast Asian countries to understand the 

environment, economic, and social feasibility and dynamics.   

 

2. Research results in academic year 2023 

(1) Collaboration with Thailand, Indonesia, and the Philippines for e-Asia 

project proposal 
We collaborated with leading scholars from Mindanao State University 

– Iligan Institute of Technology, The Philippines, Universitas Gadjah Mada, 

Indonesia, National Research and Innovation Agency (BRIN), Indonesia, 

Universitas Sam Ratulangi, Indonesia, Chulalongkorn University, Thailand, 

and National Energy Technology Center (ENTEC / NSTDA), Thailand to 

construct the e-Asia project proposal.  

The Thailand and Indonesian teams are experts in the wet biomass 
energy conversion technologies such as the Anaerobic Digestion and 

Fermentation and Hydrothermal Liquefaction. The Philippine’s team 

members are experts in Geographic Information System (GIS) and spatial 

analysis to design an optimized energy management system. The collaborated 

strategy is shown in Fig. 1. We aim to design a platform where researchers, 

engineers, and decision makers 

can input data from the supply side 

and evaluate performance based 
on the resource’s availability, 

environmental condition, demand, 

and other important parameters to 

design sustainable biorefineries 

appropriate for the southeast Asian 

countries.  
Fig. 1 Concept picture of the collaborative e-Asia project proposal 

(2) Economic assessment of renewable energy for clean water supply in 

Indonesia 

To understand the financial feasibility of renewable energy use at the 

grass-root level, we collaborated with a school in Indonesia to measure the 
financial feasibility of using solar panel to power their daily clean water 

supply. Our analysis showed a promising solar energy generation as well as 

rainwater harvesting (RWH) potential throughout the year. However, the 

system scenario that utilizes Photovoltaics (PV) is not as attractive as the 

system that does not use a PV despite of the globally falling price of PVs. The 

financial feasibility of PV utilization in a RWH system can be improved by 

extending the lifetime of the PV to its longest potential and the guarantee of 
the fit-in-tariff (FIT) benefit. 

 
(a)           (b)      

Fig. 2 Harvested rainwater and solar energy generation (a) potential (b) economic 

feasibility 

(3) Study on smart mobility in Japan and Jakarta, Indonesia. 

We studied the potential of autonomous vehicle to aid the mobility of 

the aging population in Japan. We used the fourth wave of the Japanese Study 

of Aging and Retirement (JSTAR) survey data consisting of nearly 5000 

respondents from 10 municipalities in Japan. Our study showed that the 

ability of driving cars allows older adults to stay mobile in their advanced age 

and contribute to their overall wellbeing. We propose carsharing as opposed 

to car owning to reduce the high financial commitment of autonomous vehicle 

and for better environmental sustainability.  

Meanwhile, we initiated a survey to 1000 commuters in Jakarta, Bogor, 

Depok, Bekasi, Tangerang districts in Indonesia who commute with public 

transport to the capital city. We selected 10 male and 10 females among the 

respondents and currently interview them to gain deeper understanding about 
the dynamics and experience of the digitalizing public transport in Jakarta. 

The Jakarta smart city is currently aiming for a seamless smart mobility.   

(4) Study on smart waste management in Japan and Indonesia 

We conducted a survey with 1000 Japanese residents nation-wide, with 

equal proportion of location, age group, and gender. It was found that all age 

groups are in favor of a smart bin that could allow unscheduled pick-up and 

automatized waste separation. Interestingly, it was found that the younger age 

groups are more in favor to those functionalities than the older group. 
In Indonesia, we interviewed several “waste bank” recycling facilities 

operators in and around Jakarta. They expressed interest for a technology that 

could automatize activities in their facilities such as auto-sorting and auto-

recording of the weight of the waste received by type.  

 
Fig. 3 The smart bin prototype for waste collection and transport in Japan 

 

3. Next year’s research plan 

Because this year we have dedicated most of our efforts on Japan 

studies, next year we will delve further on the Indonesian and southeast Asian 

mobility and waste management. Ultimately, after we gather knowledge and 

wisdom of both regions, we will be able to do a comparative study.  
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