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PREFACE   
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Scheme for Academic Mobility and Exchange (SAME) program in Japan with research topic 

The Development of a Model for Improvement Efficiency of Electricity Energy Usage in 

Indonesian Industrial Sector. 

      I would like to express my thanks to Directorate General of Resources for Science, 

Technology and Higher Education of Indonesia for financial support in this program. My 

sincere thanks and appreciation go to for my host professor in Kumamoto University,             

Assoc. Prof. Hajime Miyauchi for his suggestions (supervisions) during research under the 

SAME program. Thanks to staffs in the International Affairs Section of Kumamoto 

University, and all members of Power System Laboratory for given support and                        

warm friendship during my stay in Japan. My sincere thanks also go to Rector, Vice                        

Rectors, Dean, and other colleagues in Engineering Faculty, Hasanuddin University for their 
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      It is believed that the implementation of this SAME program will increase research 

collaboration and continuity of academic cooperation with university in Japan particularly 

Kumamoto University. Besides that, it is expected findings / research output not only can give 

scientific contribution to the body of knowledge in the field of energy or power demand 

analysis, but also can be used as a reference in making energy efficiency policy or educational 

models for consumers such as energy saving programs for industrial sector. Furthermore, it 

can be used for updating course unit or to enrich learning material for student which is based 

on the research or development curriculum in the university. 
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CHAPTER 1 

 INTRODUCTION 

1.1   Background to the Research 

One of the important issues in many countries including in Indonesia is how to meet energy 

needs from consumers which tends to increase over the time. The energy demand can come 

from a number of sectors such as residential, commercial, and industrial sector. In Indonesia, 

one of main sectors which consumed highly energy is industrial sector. Therefore, increasing 

efficiency of energy usage in this sector is needed as an effort to reduce total of energy 

consumption mainly for electricity energy. In general, reduction of energy consumption 

(energy saving from consumer side) is a possible option to overcome problem in maintaining 

stability between supply and demand for continuity service to consumers under certain period. 

Comparing with other efforts such as building of new thermal power plants and transmission 

line, the increasing efficiency of electricity energy usage give other advantages such as help 

for environmental mitigation, preventing carbon emission, encouraging equitable electricity, 

and reducing cost in providing electricity energy at the same time [1-3].  

       Similar to Makassar - Indonesia, one of the largest energy consumption / consumer 

groups is industrial sector including micro-small-medium enterprises (MiSMEs). The 

important role of MiSMEs in Indonesia to support economic growth, job creation, poverty 

reduction which is in line with government programs causes number of SMEs tends to 

increase from year to year which is proportional to energy consumption. With regards to this 

situation, and considering the unique relationship between driver variables makes 

comprehensive study on energy usage for MiSMEs need to be done for sustainable energy 

consumption mainly for electricity energy. Therefore, besides adding power capacity in the 

system, increasing efficiency in the aspect of using electricity or energy saving improvement 

is important. For energy saving, various factors can influence the successful of its practice in 

one place and one of them is consumer’s behavior. From this perspective, it is meaningful to 

know user’s behavior as a reference to reduce energy consumption and to enhance quality 

service to existing consumers at the same time. One of the successful methods that can be 

used for this purpose is regression analysis [4]. 
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       In general, more detail information can be obtained by the application of regression 

method. It includes such as main driver variables can be identified, the importance of the 

variables can be ranked, and the relationship between variables can be known. Next, 

knowledge or obtained information can be used as a reference to improve efficiency of energy 

usage, to design more suitable strategy for energy conservation to prevent energy crisis. 

However, providing consumers’ behaviors models for energy efficiency improvement is not 

an easy task for modeller. This is caused besides perception and consumer behavior can be 

different, the availability of data, and kinds of driver variables may not same in the different 

sectors and places. Previous studies on energy efficiency analysis from various places for 

different sectors can be seen such as in [3-10].  

      Currently, a number of issues related energy such as providing electricity energy are 

found in many places in Indonesia including in Makassar which is connected to Sulselrabar 

electric power system. Energy usage which is still inefficient, educational programs to 

consumers that have not been maximized, and the range of network faults and power outages 

are some causes of the problems and inefficiencies. If this continues, stability of energy 

supply to consumers can continue to decline which will harm the power utility and consumers 

in many aspects. As one of efforts to dealing with this condition, it is needed a comprehensive 

study concerning energy analysis and consumers through developing more specific model. 

       Considering the complexity of energy consumption [11] and required data for analysis, 

therefore this proposed research focus on the development of regression model for industry to 

improve efficiency of energy usage particularly for manufacturing Small-Medium Enterprises 

(SMEs) in Makassar - Indonesia. To the our knowledge, energy efficiency analysis for 

Indonesian SMEs is very limited. This research is in line with the leading research topic under 

“Group of Tekno-Sains” (Rumpun Tekno-Sains) in the Strategic Planning of Hasanuddin 

University Year 2016-2020 (RENSTRA Penelitian UNHAS 2016-2020) with sub theme is 

“Energy Management, Natural Resources and Environment” [12]. Therefore, besides this 

research is relevant to support the achievement of existing university strategic planning 

(RENSTRA UNHAS), it is also support the development of academics in the Department of 

Electrical Engineering, UNHAS in many aspects. 

 

1.2  Research Objectives 

      The objectives of this research are as follows: 
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1. To measure the perception level of industrial consumers particularly for manufacturing 

small-medium enterprises (SMEs) in Makassar city - Indonesia towards energy saving 

as research objects.  

2. To identify drivers of consumers’ behaviors to improve energy efficiency usage in 

SMEs by developing model using regression approach.  

3. To compose suitable strategy for improving efficiency of energy usage in 

manufacturing SMEs. 
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CHAPTER 2 

EXPECTED OUTPUT   

      Expected output of the this research and their indicator are shown in Table 1 and 2 as 

follows: 

                                           Table 1. Primary output 

No. Output Indicator 
Achieved 
Indicator 

1. Article 
International journal indexed by Scopus 
and registered at Scimago  

Submitted / 
under review 
journal (joint 
publication) 

 

                                         Table 2. Additional outcome 

No. Output Indicator 
Achieved 
Indicator 

1. Oral 
Presentation 

International Conference / Symposium / 
Seminar (Scopus Indexed) 

Submitted paper 
at international 

conference 
(joint 

publication) 

2. Model 

Model to improve 
energy 

consumption in 
manufacturing 

SMEs’ 

3 Giving a lecture as visiting researcher 

Document giving 
a lecture in 
Kumamoto 
University, 

Japan 
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CHAPTER 3 

  RESEARCH ACTIVITIES 

3.1 Research Time 

Time length of the conducted research under SAME Program is three months, from 27 

August (Makassar to Japan) to 24 November 2019 (Arrived in Makassar from Japan). Gantt 

chart of the research activities is completely shown in Table 3.  

       
     Table 3. Reesearch activities 

 

3.2 Research Place 

      Research activities for three months are conducted at Power System Laboratory, 

Kumamoto University, Japan (host professor is Assoc. Prof. Hajime Miyauchi).  

 
3.3 Primary Output 

Achieved primary output of this research and its description are shown in Table 4        

below: 

 

 

 

No Conducted Activities 
Time in Months 

1 2 3 

1. 
Literature review, questionnaire design, data 
collection  

  
  
  

  
  

  
  
  

2. 
Develop models to analyze energy efficiency 
improvement and consumers’ behaviors in 
manufacturing SMEs 

  
  
  

  
  

  
  
  

3. 
Measure perception level of consumers’ SMEs 
towards energy saving 

4. 
Identify driver variables to improve energy 
efficiency usage which is derived from 
developed model 

  
  
  

  
  

  
  
  

5. 
Compose strategy to improve efficiency of 
energy usage and recommendation 

6. 
Full paper and international journal 
submissions (Scopus indexed), completion of 
final report and other required documents 

  
  
  

  
  

  
  
  



10 

 

Table 4. Primary output 

No Output Total Description 

1. International journal paper (joint 
publication) 
 
Title:  Perceptions and Determinants of 
SMEs Consumers’ Behaviors for 
Electricity Saving: Evidence from 
Indonesia 

1 Submitted / under review in          
the International Journal of 

Energy Economics and          
Policy (IJEEP)  

(Scopus indexed and registered 
at Scimago, Q2) 

   Note: Submitted journal paper and proof of the submission can be seen in the Appendix 1 

 
3.4 Additional Outcome 

Some additional output (outcome) during the implementation of the program and their 

description are shown in Table 5 as follows: 

Table 5. Additional output 

No Output Total Description 

1. International conference paper (joint 
publication) 
 
Title:  Preliminary Analysis of 
Electricity Energy Efficiency in SMEs 

1 - Abstract of paper is 
accepted in the 1st 
International Conference on 
Research in Industrial and 
System Engineering (ICRISE 
2019) 

- The paper has been 
presented on November 14, 
2019 (online oral 
presentation) in ICRISE 
2019 

- Full paper has been 
submitted / under review  
(Conference proceeding is 
Scopus indexed) 

2. Model  
(Equation models for consumers’ 
behaviors to improve efficiency of 
energy usage in manufacturing SMEs) 

1 - The proposed models are 
used in the submitted journal 
as in  Table 1 

3. Giving a lecture as visiting researcher 
 
Title: Consumer’s Behavior and 
Residential Electricity Consumption 

1 - The lecture is done on 
October 15, 2019 for 
undergraduate and graduate 
students belongs to Power 
System Laboratory, 
Kumamoto University, Japan  

 Note:  Acceptance of abstract paper, certificate of presentation, proof of full paper submission, certificate as a 
guest lecturer can be seen in the Appendix 2 
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3.5  Future Plan 

There are several academic activities planned from this SAME program. First, regarding 

research, I will analyze completely characteristics of energy consumption in industrial sector 

in Indonesia with relation to enhance efficiency of energy usage including intervention 

strategy. The other activities will be assisting bachelor students to visit Kumamoto University 

in 2020 under the Sakura Science Plan as advised from my host professor. Some collaboration 

in academic paper writing will also continue between my host supervisor and me.  
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CHAPTER 4 

RECOMMENDATION  

Considering to the importance of this program, there are some recommendation for the 

future SAME program as listed below: 

1. The length of program can be considered to extend more than 3 months. 

2. The number of participants can be increased. 
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Appendices 

Appendix 1 

Proof of the journal submission (under review) and Submitted Journal Paper 
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Catatan: Hanya halaman 1 dari international journal paper yang ditampilkan 
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Appendix 2  

Proof other output (Submission of International conference paper, guest lecture) 

International conference paper (Abstract acceptance, certificate presenter (online 
presentation), proof of paper submission, and full paper) 
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Catatan: Hanya halaman 1 dari full paper international conference yang ditampilkan 
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Guest lecture (Certificate for giving a lecture) 
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Appendix 3 

Letter of acceptance (LoA) from Host University 
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Appendix 4 

Duty trip (bukti SPPD) 
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Appendix 5 

  Boarding pas 

Makassar – Japan (Rute: Makassar – Surabaya, Surabaya – Singapore, Singapore – Fukuoka) 
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Japan - Makassar (Rute: Fukuoka – Singapore, Singapore – Surabaya, Surabaya – Makassar) 
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Appendix 6 

Photocopy of passport (Identity, Ijin Perjalanan Luar Negeri, visa, landing permission,           

tanda bukti lapor diri) 

 
* Identity and Ijin Perjalanan Luar Negeri 
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* Visa and Landing Permission in Japan 
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* Tanda Bukti Lapor Diri di Japan 
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Appendix 7 

SP Sekneg 
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Appendix 8 

Logbook (Catatan Kegiatan Harian) 

Title: The Development of a Model for Improvement Efficiency of Electricity Energy Usage 
in Indonesian Industrial Sector 

Host University: Kumamoto University, Japan 
Period: 27 August – 24 November 2019 (90 days) 

 

No Date Activities Output 
Progress 

(%) 

Total 
Progress 

(%) 
1. 27/08/2019 Travel from Makassar to 

Surabaya 
Arrive in Surabaya 2% 2% 

2. 28-
29/08/2019 

Travel from Surabaya to 
Japan  

Arrive in 
Kumamoto, Japan 

(29/08/2019)  

3% 5% 

3. 29/08/2019 Registration: 
International House 
Kumamoto University 

Stay at 
International House 

Kumamoto 
University 

1% 6% 

4. 30/08/2019 Collecting references / 
literature review,  
completion of  developed 
questionnaire 

References to 
support conducted 

research, a 
questionnaire for 

survey 

3% 9% 

5. 31/08/2019 Survey to get data related 
to energy efficiency / 
electricity energy usage 
in industrial sector 
(manufacturing SMEs), 
collecting other 
supporting data (around 
two months) 

Data for analysis 10% 19% 

6. 02/09/2019 Attend a research 
seminar at Lab. Power 
System (Lab. of  host 
Professor) 

Information / 
research discussion 

among lab. 
members 

1% 20% 

7. 02/09/2019 Literature review (2): 
Electricity energy 
consumption, industrial 
sector, consumer’s 
behavior, electric 
equipment, energy saving 
(around 1 month) 

Knowledge as a 
basis to develop 

energy efficiency 
analysis for 

industrial sector 
(SMEs) 

10% 30% 
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8. 07/09/2019 Submit arrival document 
in Japan and including 
SPPD  

Acceptance arrival 
report and SPPD 

document  

2% 32% 

9. 11/09/2019 Attend a research 
seminar at Lab. Power 
System (2)  

Information / 
research discussion 

among lab. 
members 

1% 33% 

10. 01/10/2019 Attend a special lecture 
by former President of 
Singapore 

Network and 
knowledge on 

Building a 
Resilient Nation - 

The Singapore 
Experience - 

1% 34% 

11. 7/10/2019 Attend a research 
seminar at Lab. Power 
System (3)  

Information / 
research discussion 

among lab. 
members 

1% 35% 

12. 8/10/2019 Develop model for 
energy efficiency / 
energy saving analysis in 
SMEs (around 1 month) 

Model for energy 
efficiency 

improvement  / 
energy saving 

behavior analysis 
in SMEs 

14% 49% 

13. 8/10/2019 Attend a journal seminar 
at Lab. Power System (1)  

Knowing the latest 
research (IEEE 

journal) in the area 
of power system 

1% 50% 

14. 11/10/2019 Write paper (abstract) for 
conference 

A draft of paper 
abstract 

1% 51% 

15. 15/10/2019 Giving a lecture Knowledge sharing 
to student  at Power 
System Laboratory 

(include 
undergraduate, 

master, and 
doctoral student) 

5% 56% 

16. 16/10/2019 Attend a journal seminar 
at Lab. Power System (2)  

Knowing the latest 
research (IEEE 

journal) in the area 
of power system 

1% 57% 

17. 16/10/2019 Submit a paper abstract 
at international 
conference (ICRISE 
2019) 

Paper submission 1% 58% 

18. 1/11/2019 Completion of 
international conference 
paper (including fine 

Final conference 
paper 

6% 64% 
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tuning of the paper for 
joint publication) 

19. 5/11/2019 Write a journal paper 
(including fine tuning of 
the paper for joint 
publication)  

A draft of 
international 
journal paper  

15% 79% 

20. 12/11/2019 Practice presentation for 
international conference 
and discussion 

Readiness for 
conference 

1% 80% 

21. 13/11/2019 Attend a journal seminar 
at Lab. Power System (3)  

Information of the 
latest research 

(IEEE journal) in 
the area of power 

system 

1% 81% 

22. 14/11/2019 Attend and present a 
paper at international 
conference (ICRISE 
2019) 

Present a paper at 
international 

conference (online 
presentation) 

3% 84% 

23. 18/11/2019 Attend a research 
seminar at Lab. Power 
System (4)  

Information / 
research discussion 

among lab. 
members 

1% 85% 

24. 22/11/2019 Move out from 
International House of 
Kumamoto University, 
and go to Fukuoka 

Move out from 
International House  

1% 86% 

25. 23-
24/11/2019 

Travel from Japan to 
Makassar, Indonesia 

Arrive in Makassar 5% 91% 

26. 2/12/2019 Submit full paper to 
international conference 
ICRISE 2019  

Full paper 
submission 

(Scopus indexed) 

2% 93% 

27. 3/12/2019 Submit a paper to 
international journal 
(IJEEP, Q2) 

Submission of a 
paper to 

international 
journal  

(Scopus indexed) 

2% 95% 

28. 3/12/2019 Completion of final 
report and other required 
documents 

Final report 
including other  

documents 

5% 100% 
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Appendix 9 

Completion Letter from Host University, and Some Photos during SAME Program 
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Some Photos during SAME Program in Japan: 

 

 

 

 


