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Effective and practical use of woody biomass is a crucial chemical technology to shape our future society in a 
sustainable green humanosphere, which is free from the extravagant consumption of fossil energy and material 
resources. The ultimate goal of the proposed research is the synthesis of high-value-added bioactive compounds via 
microwave-assisted one-pot conversion of woody biomass, specifically the lignin in wood. To pursue this project, 
we gather a new interdisciplinary and international research team from the fields of chemical-, wood- and bio- 
sciences and technologies.

Key Words : lignin, Alzheimer, drug discovery, green chemistry, woody biomass. 

1. Introduction
Lignocellulosic biomass has emerged as a possible alternative renewable source for the production of chemicals and

fuels.[1,2] Specifically, lignin, a key constituent (20–30%) of lignocellulose, is the most abundant aromatic biomass on 
earth and could serve as a renewable feedstock for the production of high value-added aromatic chemicals 
(pharmaceuticals, organic electronic materials, etc..). Furthermore, considering the increased interest in cellulose as 
source of biofuel and the consequent increase in lignin production as a byproduct of the biofuel industry, it is of the 
outmost importance to devise a strategy to make full use of this promising aromatic biopolymer and develop new routes 
to obtain chemicals, drugs and functional materials directly from the main products of lignin degradation. Recently, we 
have successfully pursued the direct conversion of wood to functional imidazole derivatives by microwave-assisted one-
pot conversion via diketone intermediates (Scheme 1). Based on their structure, the obtained imidazole compounds were 
flagged for their promising biological activity and preliminary tests confirmed the efficacy of some of these derivatives 
as tau aggregation inhibitors, which suggests that they could be effective drugs for Alzheimer’s disease. Considering the 
aforementioned results, we will explore new chemical routes to synthesize a variety of wood-derived high-value added 
compounds and pursue the systematical investigation of their bioactivity towards the development of sustainable and 
cost-efficient pharmaceutical drugs for a more sustainable future of our society. 

Scheme 1 
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2. Current results

Imidazole synthesis from wood 
 Through the ongoing collaboration between Watanabe and 
Nakamura groups, we have developed a new and highly 
selective method for the direct conversion of lignin to aromatic 
diketones 3 and 4 by microwave-assisted reaction. The 
diketone produced in the microwave assisted reaction could 
then be converted to imidazole compounds in a one-pot two-
steps reaction. This reaction afforded S-type phenyl-
substituted imidazole 3 in 1.7% yield based on all lignin 
monomer units (Scheme 1).  
Imidazole synthesis from diketone 
 In order to explore the bioactivity of various wood-derived 
compounds, we have synthesized an extensive library of 
imidazole compounds via microwave-assisted reactions with 
diketone as starting material, see Table 1. The standard 
reaction condition using S-type diketone 1 and 1 equivalent of 
benzaldehyde, 10 equivalent of ammonium acetate in acetic 
acid gave 84% NMR yield of the target imidazole compound 
3. More than 20 imidazoles (not shown) were successfully
synthesized in good to excellent yield, and a small batch of
these imidazoles (compounds 3-8) have already been tested for 
their inhibitory activity towards tau aggregation. Briefly,
recombinant tau protein is co-incubated with candidate
compounds from woody biomass. The aggregations of tau and
the inhibitory effects of the candidates on protein-aggregate
are monitored by Thioflavin-T fluorescence, as shown in Fig.
1. The preliminary tests suggested that compound 6 and 7
possess the highest inhibitory activity towards tau aggregation,
which means that they are promising candidate drugs for
Alzheimer’s disease prevention.

3. Plans

 Based on these considerations, we will work on the systematical investigation of the biological activity and potential 
applications of the compounds obtained directly from woody biomass transformation. At first, we will focus on 
expanding the library of compounds obtained from diketone 1 based on the results of the preliminary studies, with 
particular attention devoted to compounds rich in hydroxy groups. We will also verify the solubility of the target 
compounds in saline solutions and optimize the experimental conditions for the bioactivity studies (e.g. ensure no 
fluorescence interference in the assay studies). Alongside these efforts, we will attempt to increase the overall yield of 
the wood to imidazole reaction by screening different catalysts, and by engineering the nanocatalyst surface with lignin-
recognizing peptides to improve the reaction selectivity.  

The new compounds will then be tested for their biological activity towards the prevention of dementia by in vitro 
analysis of tau and amyloid- In vivo assays might also be helpful to shed the light on the true bioactivity 
of these compounds, since natural enzymes are known to be able to demethylate the methoxy group to give a hydroxy 
group and compounds with two adjacent hydroxy groups on the phenyl ring (catechol moiety) have been found to be 
very promising for anti-tau aggregation. 

References 
1) Cronin, D.J.; Dunn K.; Zhang X.; Doherty W.O.S. Relating Dicarboxylic Acids to Residual Lignin Structural Features, ACS

Sustainable Chem. Eng. 2017, 5, 11695–11705.
2) Kleinert M.; Barth T. Towards a Lignocellulosics Biorefinery: Direct One-Step Conversion of Lignin to Hydrogen-Enriched

Biofuel, Energy Fuels 2008, 22, 1371–1379.

Figure 1 Inhibition of Tau aggregation, Means ± SE, 
Sample vs. DW hep+, ANOVA, F(15, 47) = 
31.77, Tukey (* p < 0.001). 
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Establishment of Basic Technologies for Developing Novel Materials 
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Keto-enol tautomerization reaction is one of the most important concept in organic chemistry. However, 
tautomerization has never been explored for the so-called heavy ketones and amides due to the difficulty in the 
synthesis and steric protection of reactive heavy carbonyl bonds (double-bond compounds between heavier group 14 
and 16 elements). In this research, we designed a methylene-substituted bulky aryl groups, TbtCH2 group, and 
applied it to the synthesis of highly reactive germanium compounds. The methylene-substituted germylene bearing 
bulky aryl group and the corresponding heavy ketones having alpha-hydrogen were obtained as stable compounds. In 
addition, we synthesized aminogermylene bearing Tbb group and adamantyl amino group for the precursor of 
tautomerizable heavy germaamide. 
 
Key Words: Highly Reactive Species; Steric protection; X-ray Crystal Structural Analysis 
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Development of Raman spectroscopic technique for analyzing organofluorine materials 
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The molecular aggregation in the surface of a microcrystal of perfluoroalkane was investigated by Raman microscope 
spectroscopy. When a microcrystal has a smooth surface, some of Raman-active bands assigned to non-totally 
symmetric vibration modes totally disappeared. By considering the optical configuration used in this study and the 
selection rule of the vibration mode of the disappeared bands, the molecules about the crystal surface are found to be 
oriented in a standing manner, which is consistent with the SDA theory. 
 
Key Words: Organic fluorine compounds, SDA theory, Molecular orientation, Raman spectroscopy  
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4) Rabolt, J. F., Fanconi, B.: Raman Scattering from Finite Polytetrafluoroethylene Chains and a Highly Oriented TFE-HFP 
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Self-Assembling Vaccine Adjuvants 
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Immune potentiators, termed adjuvants, trigger early innate immune responses to ensure the generation of robust and 
long-lasting adaptive immune responses of vaccines. This project leverages a concept of material sciences called “self-
assembly” for the development of a novel vaccine adjuvant. We discovered a simple small molecule named cholicamide 
whose nanoassembly potently elicited innate immune responses in cells and served as a vaccine adjuvant in animals. 
 
Key Words : Chemical biology, self-assembly, vaccine adjuvants, immune receptors 
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Negative Carbon Economy 
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The energy-material cycle to turn over the total carbon balance to negative is investigated as an interdisciplinary 
study in the Unit. As the scientific and technical approach, deployment of gramineous plants that yields carbon rich 
biomass for revegetation of deteriorated grass. Advanced energy technology such as nuclear, renewable and fusion is 
used for the conversion of lingo-cellulose to biochar, carbon-free fuels and various organic materials.  Biochar is 
regarded as isolated carbon from the atmosphere and can be stored for extremely long period stably at high density. 
Produced “Negative carbon” can be traded as credit and generate a flow of value chain from industrial area where 
human activities emit carbon dioxide to developing countries to promote sustainable economic development. 
 
Key Words : biomass, energy, fusion, carbon isolation, emission credit, gasification, endothermic reaction 
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Development of Renewable Energy Power Storage Method Suitable for Rural Areas 
 

 
1 1 1 1 2 

 
Toshiyuki NOHIRA 1, Daisuke SHIBATA 1, Tsutomu KODAKI 1, 

Takayuki YAMAMOTO 1, and Toshio OKABE 2 
 
 
1   
  Institute of Adavanced Energy, Kyoto University 
2   
  Academic Center for Computing and Media Studies, Kyoto University 

 
 

Since power generation from renewable energy sources fluctuates with time and season, it is essential to install a power 
storage system to introduce more than a certain amount of renewable energy. On the other hand, in rural areas, there is 
a possibility of realizing sustainable agriculture in economic, energy, and environmental terms by actively utilizing 
such renewable energy power. Thus, this study aims to realize a local production for local consumption type energy 
system using renewable energy in rural areas. As the first step, we have surveyed various batteries and evaluated them 
whether they are suitable for such an energy system. 
 
Key Words : Renewable Energy, Energy Management System, Batteries, Rural Area, Agriculture 
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Environmental Radioactivity Analysis and Collaborative Research in 

Fukushima 
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Radioactive Cesium fell to the cultivation area around Fukushima prefecture by the accident of 

Fukushima Daiichi Nuclear Power Plant in 2011. We conducted various methods to clean up soil for 

agriculture. One of the major methods is to strip topsoil up to 5cm. This decontamination method has 

been carried out inside a highly polluted cultivation field by radioactive cesium and not on the levee 

around the field still now. We investigate the contamination variation around the cultivation area by 

using the walking radiation measurement system KURAMA (Kyoto University RAdiation MApping 

system) and by direct measuring radioactive cesium concentration. We also checked the radioactive 

cesium in irrigation water for checking the weather dependency. 

 

Key Words : Great East Japan Earthquake, Radioactive Cesium, KURAMA 
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Key Words: Biomass conversion, Microwave, Glycerolysis, Acid Catalysis, glycerol fermentation, 

Xylose fermentation, glycerol- xylose- glucose fermenting Saccharomyces cerevisiae, 

Bioethanol production. 

1. Introduction 
Climate conservation agreements imposed the imperative to find effective avenues for producing 
biobased chemicals and biofuels to decrease greenhouse gas emissions. Owing to the abundance of 
lignocellulosic biomass, explore replacing the production from these renewable resources represents 
a vital element especially with the growing needs.  The biomass conversion laboratory previously 
reported the Microwave is assisting the organic and inorganic acids in the aqueous glycerol during 
pretreating that recalcitrance of softwood (1). Afterward, further developed the glycerolysis of 
biomass by alum and microwave (2). To develop this scenario, we generated via genetically 
engineering an efficient glycerol-fermenting yeast (3). Furthermore, we have been generated several 
xylose-fermenting yeasts (4, 5). 

 

 
Fig. 1. Scheme for developing the scenario for bioethanol production from the lignocellulosic biomass
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Therefore, we seek to further develop this methodology by studying the synergistic effects between 
alum and H2SO4 with glycerol in the microwave. Meanwhile using lower enzyme loading during the 

fermentation efficiency.  Thereafter, we will co-ferment glycerol with the released sugars of 
lignocellulose using our current genetically engineered yeasts (Fig.1). The second part of this project 
is to generate one cell factory of yeast and looking forward to exceeding the theoretical yield of 
production through comprehensive engineering of glycerol, xylose metabolic pathways. Besides, 
linking of the metabolic pathways through the bifid shunt pathway (Fig. 2).  

 
Fig.2. Develop a yeast cell for bioprocessing the glycerolysis of biomass 

 

2. Methods 
We are using sugarcane trash (SCT) as an abundance source of lignocellulosic biomass. The 

SCT was in this study was imported from Thailand. We followed the standard methods for 

detecting the compositional analysis (6-8). 

microwave reaction at different 

 

3. Results and Discussion 
The compositional analysis 

of SCT consisted the other 

reported data, although we 

noticed higher ash content 

of our sample than the 

average level. The 

compositional analysis 

showed in Fig.3. 

Glucan , 34.6, 
34%

Xylan, 20.1, 20%Arabinan , 3.2, 3%Klason lignin , 23.6, 
24%

Extractives
, 4.8, 5%

Ash, 11.75, 12% others, 2, 2%
Fig. 3. Compositional analysis of SCT
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 The noticeable effects of rection temperature can be seen in the (Fig.4).

 
Fig. 4 Yields of carbohydrates obtained by microwave glycerolysis and enzymatic saccharification 

 

4. Conclusion 
Catalysis glycerolysis in m 2SO4 

® CTec2. 
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This report describes scope and strategy of the project for establishing an assessment tool for hillslope hazards to 
enhance disaster resilience of regional society. A system for prediction of shallow landslides by heavy rainfall will be 
developed, which is then going to be applied for risk communication between researches and local residents. In the 
modeling, production and accumulation of soil on hillslopes to be slid are simulated based on concentrations of 
cosmogenic nuclide in mineral grains in weathered bedrock. Hydrological processes in the soil layer are also modeled 
and validated by observation. Effects of vegetation on slope stability is also evaluated based on in-situ testing. A proto-
type of the system has been developed and checked its predictability for rainfall-induced landslides. 
 
Key Words : hillslope hazard, landslide prediction, disaster resilience, risk communication 
 

 
:  

SDG

 

 

 
  

029
- 29 -



 

 

 
 

 
1  

 

1

 
  

5

 
  11 13

15

11

13

15

030
- 30 -



 
 

Suitable river regulation work for sustainable development of cities  
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Lands in and around rivers are the habitat for human being and riverine fauna and flora. These lands are deformed 
due to floods with time and have life-time. In this study, relationship between life of people and flow/channel 
deformation characteristics of the Ayeyarwady River, Myanmar is investigated and the suitable river regulation works 
for braided rivers are discussed.  
 
Key Words : Braided river, Ayeyarwady river, river regulation work, Mandalay 
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Climate Change Adaptations for Flood and Fire Risks in Humid Tropical  

River Basins in Sumatra Island 
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This project investigates the conditions of floods and peatland fires in humid tropical river basins, whose downstream 
have been widely developed for oil palm plantations. We analyze remote sensing data to evaluate the relationship 
between flood and fires. We particularly focus on the Batanghari River basin in Sumatra Island and apply the Rainfall-
Runoff-Inundation (RRI) model reflecting local hydrologic characteristics. This paper summarizes our research 
proposal and the summary of the primary output using the modeling and remote sensing. 
 
Key Words : Peatland, Flood, Fire, Haze, Humid Tropics, Hydrology, Sumatra Island 
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Utilization of Disasters and Hydro-meteorological Information in Tropical Peatland 

 1   1,  1 

Osamu Kozan 1, Mariko Ogawa 1, Michiko Hosobuchi 1 

1   
 Center for Southeast Asian Studies, Kyoto University 

We conducted a continuous radar operation in eastern Sumatra, Indonesia in collaboration with central government 
agencies (i.e., Agency for the Assessment and Application of Technology; BPPT). We intend to calculate river runoff 
and soil moisture in Riau Province (including Tanjung Luban Village), Indonesia by using radar-estimated rainfall and 
analyze fire hazards from a water management perspective. Data analysis will be carried out in collaboration with the 
local government (i.e., Regional Disaster Management Agency; BPBD) and the Politeknik Negeri Bengkalis, a 
polytechnic in Bengkalis, Riau, Indonesia.  

Key Words : Tropical Peatland , Radar-estimated Rainfall, Fire Hazardf 
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Feasibility of tele-delivered cognitive behavioral therapy for substance use disorders 
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Substance use disorder (SUD) is a major problem in Indonesia due to the large treatment gap. To improve coverage 
and sustainability of SUD treatment, we developed a novel cognitive behavioral therapy (CBT)-based module termed 
Indo-DARPP, delivered via telemedicine. A pilot study was done to explore acceptability and usability of tele-Indo-
DARPP. Five participants were recruited; all were male, median age 38.6, and most used benzodiazepines. 80% (4/5) 
of participants finished the 3-months treatment. Participants reported positive acceptability and usability, and 75% (3/4) 
preferred telemedicine rather than in person therapy. Overall, tele-Indo-DARPP has potential to improve treatment 
sustainability, reduce the treatment gap, and prolong the life expectancy of people with SUD in Indonesia. 
 
Key Words : substance use disorder, telemedicine, cognitive behavioural therapy, relapse prevention, motivational 

interviewing, low- and middle- income country 
 
1. Introduction 

The number of people with substance use disorder (SUD) worldwide reached 35 million in 2018, 
including 650,000 deaths (a 65% increase in 15 years) (1). The disease burden is severe - premature deaths, 
defined as death before reaching the life expectancy by age, account for the majority of these deaths. In 
Indonesia, the third most populous low- and middle-income country (LMIC), people with SUD account for 
1.8% of the population (3.3 million), of which 27% of them regularly use (2). There is generally no effective 
pharmacotherapy to relieve addiction to these substances, and thus, psychotherapy is the main treatment. In 
Indonesia, however, psychotherapy programs for SUD are not yet established, and their development and 
dissemination remain an important policy issue. 

Cognitive Behavioral Therapy (CBT) is one psychotherapeutic modality that has been proven to be 
effective in helping people with SUD to reach abstinence and ameliorate the severity of their addiction (3,4). 
CBT works by helping people to analyze triggers and acquire coping skills in high-risk situations. However, 
to introduce CBT to Indonesia, accessibility issues need to be considered. There are only 48 psychiatric 
hospitals among the 260 million population, unevenly distributed with poor decentralization into the peripheral 
areas (5). There is also a serious shortage of medical personnel. For every 1.4 million drug addicts in Indonesia, 
there are less than 800 psychiatrists (6). In fact, in many LMICs including Indonesia, only 1% of drug addicts 
have access to treatment (7). 

Unless the content of the program is accessible to patients living in rural areas, and can be provided 
by non-psychiatrist or even non-health professionals, the sustainability or longevity of any ‘imported’ 
treatment program is expected to be poor. Thus, we developed the Indonesia Drug Addiction Relapse 
Prevention Program (Indo-DARPP) as a CBT-based treatment module for SUD which is adapted into the 
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Indonesian context. The main feature of the Indo-DARPP is that it uses a workbook and can be delivered by 
non-mental health professionals.  

Telemedicine has the potential to further elevate SUD treatment coverage in Indonesia. Internet 
communication overcomes the geographical barriers of Indonesian archipelago, and saves time as well as 
transportation cost for both patients and providers, either in remote areas where health services are thinly 
spread (8), or major cities with heavy traffic such as Jakarta (9). Privacy is more ensured; visiting clinics may 
disclose SUD diagnosis, which is one of the most stigmatised health conditions (10). The program can be 
continued safely under a pandemic as well. 
 

2.  Study objectives 
This study consists of a pilot study and a main study. The objective of the pilot study was to explore the 

acceptability and usability of the newly developed online provision of Indo-DARPP, and to refine it as needed 
to complete the program with high feasibility of implementation. The objective of the main study is to examine 
the feasibility and efficiency of tele-Indo-DARPP compared to treatment-as-usual using a randomized 
controlled trial (RCT), with a nationwide recruitment. The current report pertains to the pilot study; the main 
RCT is now in recruitment period. 
 
3. Pilot study 
(1) Methods 

a) Study participants 
The setting for the pilot study was Cipto Hospital, a university hospital and the largest referral hospital in 

Indonesia. Recruitment was done in a convenience sampling from the outpatient psychiatric clinic. The 
inclusion criteria were those who met all five of these: 1) age 18-65 years old, 2) diagnosed with drug or 
alcohol use disorders in the Diagnostic and Statistical Manual of Mental Disorders 5 (DSM-5), 3) have used 
the primary drug at least once in the past year, 4) have a device capable of video call with Internet access, and 
5) proficient in Indonesian. Exclusion criteria were those who: 1) have a severe physical or mental disability 
that hinders informed consent or data collection, or 2) use inpatient or residential services. 

b) Intervention design 
Study participants received tele-Indo-DARPP in addition to treatment-as-usual (TAU) in outpatient care. 

The structure and content of the tele-Indo-DARPP were developed through focus group discussions with 
Indonesia-based researchers, psychiatrists, general physicians, and importantly, peer counsellors who 
themselves recovered from SUD. The structure of the tele-Indo-DARPP intervention was weekly CBT in a 
group (maximum 5 people) for a total of 12 sessions or 3 months, ~2 hours per session, through online video 
conference via the application Zoom. The providers were one psychiatrist from the Department of Psychiatry, 
University of Indonesia and one peer counselor from a non-profit non-government organization (NGO) dealing 
with addiction. 

Each session consisted of three parts: "check-in," "today's topic," and "check-out." In "check-in," each 
participant used a calendar to review past week's drug use and craving situations. "Today’s topic" will be Indo-
DARPP chapter discussion and group sharing of related experiences. The workbook content is based on the 
core concept of “relapse prevention” (RP) of CBT. In other words, the main session aim is to identify safe 
situations as well as triggers to substance use, discuss prevalent thoughts that follow the trigger encounters, 
and block the thought before it leads to craving and the negative spiral toward relapse. The workbook includes 
elements of “motivational interviewing” (MI) to help patients resolve their ambivalence about substance use, 
and "psychoeducation” about physical and mental comorbidities that are frequent in SUD. In the "check-out" 
session, the participants discuss their potential triggers in the next week and how to handle them. 

The TAU for SUD in Indonesia includes brief (~15 minutes) consultations with a psychiatrist followed by 
symptomatic medication (e.g., anxiolytics, antidepressants), individual peer counseling, and opioid 
substitution therapy (e.g., methadone) for heroin dependence. 
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c) Data collection 
Prior to the intervention, a structured interview was conducted to assess participant characteristics. Semi-

structured interviews were conducted after the end of treatment to ask about the acceptability and usability of 
the tele-Indo-DARPP, and audio recordings were made with the participants' permission. 

d) Data analysis 
Descriptive statistics were calculated for participants’ characteristics. The interview recordings were 

transcribed verbatim, translated into English, and then subjected to thematic analysis to identify 
positive/negative aspects of acceptability and usability. 

e) Ethical considerations 
Potential participants were informed of the purpose of the study, the methods, the burdens and expected 

risks/benefits of participation, the voluntary nature of consent, and that consent could be withdrawn at any 
time. Participation is only acknowledged if informed consent was obtained. All study participants were asked 
to sign a pledge regarding group therapy participation, such as to keep discussion civilized and not to share 
any information about other participants to any third party. This study protocol was approved by the Ethics 
Review Committees of the Faculty of Medicine, Universitas Indonesia, and the Graduate School of Medicine, 
Kyoto University. 
 
(2) Results 
a) Study participants 

Five patients participated in the study, characteristics of whom were shown in Table 1. 

Table 1. Participant characteristics (n =5) 

Male gender, n (%) 5 100 

Age in years, M (SD) 38.6 5.0 

Household size in persons, M (SD) 4 0.7 

Jawa ethnicity, n (%) 3 60 

Islam religion, n (%) 4 80 

Education highschool or lower, n (%) 5 100 

Never married, n (%) 4 80 

Employed, n (%) 3 60 

Individual income in USD, past month, M (SD) 136.7 125.4 

SUD treatment service 
 Duration since first use in years, M (SD) 3.2 2.5 

 Transportation time in mins, M (SD) 67.5 36.6 

 Transportation cost in USD, M (SD) 2.3 1.4 

 Involuntary, n (%) 1 20 

Primarily used substance, n (%) 

 Benzodiazepine 3 60 
 Heroin 2 40 
 
b) Treatment completion 
    At the end of the 3-months intervention, 80% (4/5) of the participants finished the whole treatment duration. 

The reason for the one patient dropping out was related to violation of group rule; he used abusive language 
toward the providers to obtain money. Collective attendance in the tele-Indo-DARPP group was 93.3% (56 
out of 60 sessions).  
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c) Interview results 
We collected qualitative data on the acceptability and usability of the tele-Indo-DARPP program from 

the feedback of 4 participants who have finished treatment. Participants reported positive acceptability in terms 
of being able to open up on their personal matters, receive helpful counsellor’s advice, learn new things, feel 
support from other participants, and broaden their view by listening and sharing to other participants in various 
stages of recovery from SUD. On the other hand, participants complained of the Indo-DARPP contents, where 
the terminologies used were not close enough to the reality in the streets, and medical information was not 
accessible enough. Examples of interview data are provided in Table 2. 

In terms of usability, the participants felt the benefit of convenience by joining from home, no wasted 
time or cost for transportation, and felt good pacing between sessions. However, participants sometimes felt 
frustrated with technical issues and wanted more time to share their story. In the end, 75% (3 out of 4) 
participants expressed their preference for online telemedicine, compared to face-to-face meeting. 
 
Table 2. Themes and example interview raw data on acceptability and usability of tele-Indo-DARPP 

Acceptability 

Positive 

 Able to open up personal matters 

  

‘Talking about my meth use reminded me of all the things, like my ex-girlfriend and my old friends who died 
of AIDS. I had never talked about it with anyone before. I never thought of sharing it because nobody would 
understand me anyway. But in the program, others also shared similar things and I felt like accepted.’ 

 Counsellor’s advice was impressive 

  

‘I learnt the meaning of one day at a time from him [Counsellor]. Even if I used drugs yesterday, it's 
important to start another new day there and try to live better at least on that day. Repeat and build on it. 
That sort of thinking helps a lot.’ 

 Learned new things from texts 

  ‘Making schedule was new to me. Keeping myself busy can distract me from things I want to forget.’ 

 Felt others supporting me 

  
‘I thought no one would care about me, but that's not true when I was in the program. I could complete the 
program because everyone, I mean other patients too, supported me.’ 

 Broaden view by listening to other participants' experience in various recovery stages 

  

‘It was very interesting to hear the various viewpoints from the others here, some of whom have already 
battled addiction for 20 years. I am eager to join future sessions so I can hear more and more stories from 
anyone among different stages in their path to recovery, including new patients, whom I can help by 
teaching my own experiences as well.’ 

Negative 

 Terminologies used in the workbook not close enough to reality 

  

‘Sometimes the workbook content felt a bit distant from the reality in the streets. I hope there can be content 
revision to make us feel more familiar, such as adding brand names for prescription drugs, and street names 
for illicit drugs.’ 

 Explanation on medical and statistical information are not accessible enough 

  
‘Sometimes I couldn't really understand the medical explanation or study graphs, and tend to just skim 
them.’ 

Usability 

Positive 

 Convenient to join from home 
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‘I really like that I could join it from home, even right after taking a nap. Going to the hospital is such a 
hassle.’ 

 No wasted time/cost for transportation 

  
‘If I go to the hospital, it takes up my half-day because of the terrible traffic jam and I need to take off from 
my job.’ 

 Good pacing between sessions 

  ‘One session per week was the best frequency for me. I could remember what we learnt in the last session.’ 

Negative 

 Frustrated with technical issues 

  
‘I could not use my video sometimes, which was so frustrating. I couldn't keep up with the discussion 
because of the technical problems, and then I lost the motivation I had before.’ 

 Wanted more time to share 

  
‘I wanted more time to share. Because it's a group session, time for each of us is more limited compared to 
one on one session.’ 

 
(3) Discussion 

Nine RCTs from LMICs have reported the effectiveness of digital delivery of interventions for SUD. 
However, utilized formats were telephone calls (11–14), webpage (15–17), and mobile application (18,19), 
and no study in LMICs has so far investigated the feasibility and effectiveness of video-conference-based 
psychotherapy. The latter may facilitate honest and interactive discussion on personal substance use and 
cravings, founded on better rapport between providers and patients (20), which is integral for CBT for SUD. 
One meta-analysis concluded that web-based mental health interventions had better retention rate and 
treatment outcomes when therapists were synchronously involved (21). 

Our interview data showed that, in general, tele-Indo-DARPP had good acceptability and usability.  
Specifically, patients were able to disclose private issues during tele-Indo-DARPP sessions to the extent where 
they shared about illegal behaviors and bereavement of close persons. Previous studies showed that 
psychotherapies via online technologies faced challenges in building rapport between clients and therapists, 
compared to when being provided in-person (22). Our success in building a safe and private environment of 
tele-Indo-DARPP may have been owing to involvement of peer-counsellors, and establishment of common 
understanding of the group rule of not disclosing any information discussed in sessions. Further, tele-Indo-
DARPP was perceived as time-efficient by the participants of our pilot study who were living in Jakarta, where 
traffic is heavily congested. Indeed, tele-Indo-DARPP could save over two hours of roundtrip transportation 
time to visit an outpatient clinic.  

Nevertheless, our results revealed some negative points which we need to address. For example, the 
participants reported that they were not familiar with some terminologies, especially substance names, used in 
the workbook. Also, some participants had difficulties in comprehending medical and statistical information. 
Although the workbook contents were carefully developed to increase understandability, further considerations 
(i.e. inserting street names of substances, adding pictures and easy-to-understand explanation) are necessary, 
given the relatively low educational backgrounds of SUD patients. Further, patients felt frustrated when having 
technical issues related to unstable internet connection or smartphone devices. This is another obstacle for a 
widespread implementation of telemedicine, even though the use of the internet is rapidly expanding in 
Indonesia, and smartphone use is estimated to increase from 74% in 2019 to as high as 89% by 2025. 

  
4. Conclusion 

Efforts to establish evidence-based treatment for SUD should be scaled up in Indonesia and LMICs in 
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general, where effectiveness data is sparse. Successful implementation of Indo-DARPP, with the help of 
telemedicine, may lead to a better and sustainable treatment coverage across the country. Hopefully, this in 
turn will lead to a prevention of premature deaths due to SUD, and prolong the life expectancy of people with 
SUD in Indonesia. We further hope that our effort may further promote a comprehensive, health care-centric 
approach—as opposed to repressive anti-drug policies—to tackle the substance use epidemic in the country. 
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This research aims to explore how coal divestment movements and ESG investments trigger behavioral changes of 
financial institutions and industries, and to identify drives and enabling factor that makes them happen. Findings are 
summarized as follows; (1) some Japanese financial institutions and trading companies began to take a collaborative 
business model in which they work together with customers to change their business model toward a low carbon one; 
and (2) an increasing number of manufacturers face difficulties in obtaining finance for investments unless they take 
climate measures. 
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The purpose of this project is to develop a theory of intergenerational tradeoffs that is based on anticipation.  Based 
on the model of anticipatory utility of Galperti and Strulovici (2017), we attempt to incorporate the expectation on the 
future health status as part of quality of life and quantify the magnitude of anticipation-based altruism, in order to 
develop a rigorous welfare analysis on health insurance plans and policies mitigating carbon emission.  
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In this research, we aim to integrate electric power and information using information and communication technology 
(ICT) to reform energy management, so as to contribute to the realization of a sustainable society. Specifically, we aim 
to digitize electric power transmission and make electric power networks smarter by combining the technology of best-
effort transmission of electric power packets which integrate electric power and information by asynchronous store-
and-forward and per-flow routing based on matching of supply and demand.

Key Words : power packet, smart energy management, routing, best effort, store-and-forward
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