INTERNATIONAL STRATEGY IN JAPAN GEOTHERMAL MARKET: A CASE STUDY AT PERTAMINA
GEOTHERMAL ENERGY
Muhammad Azka Athallah, Prof. Amin Wibowo, S.E., M.B.A., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENT
ACKNOWLEDGEMENT ...ttt 1
TABLE OF CONTENT ...ttt i
TABLE LIST ...ttt ettt ittt et e e b e e vi
FIGURE LIST ...ttt sttt vii
APPENDICES LIST ...ttt sttt nnee s X
ABSTRACT ...ttt sttt sttt sbe et e s be et e nae e X
ABSTRAK ..ttt e e b nnee s xi
CHAPTER 1 INTRODUCTION .....oiiiiiiiiiiiiiesieeiesee e 1

1.1.  Research Background.............ccccooiiiiiiiiiiiciieieee e 1
1.2, Problem Statement ...........cccoceeiiieiiiiiie e 4
1.3. Research QUESHION.......cciiuiiiiiiieiiie e 5
1.4, Research PUIPOSE .....cuvviiiiiiiii e 5
1.5. Research ContributioN..........c.cocueeiiiiiiieiiiiie e 5
1.6 Research SCOPE .....ccccviiiiiiiiiiiii e 6
1.7.  Research SrUCUIE ..........cceeiiiiiiieiiiiiie e 7
CHAPTER 2 LITERATURE REVIEW ......coiiiiiiiiiiie e 8
2.1, External ENVIrONmMENt ..........ccceiiiiiiiiiiiiiiieiiee e 8
2.1.1. DrivINg FOTCES.....oiiiiiiiiiiiiiieee e 8
2.1.2. PESTEL oot 9
2.1.3. Porter’s Diamond Model..........coooveiiiiiiiiiiee e 10
2.2, Internal ENVIFONMENT ........ooiiiiiiiiiieiiice e 11
2.2.1. Key Success Factors........coviviiiiiiiiiiiici e 12
2.3, SWOT Analysis and TOWS MatriX ........ccccovrveiieniniinnieiinee e 12
2.4.  Company’s Strategy-Making Hierarchy ............cccocvviniiiiiiniinnn, 14

il



INTERNATIONAL STRATEGY IN JAPAN GEOTHERMAL MARKET: A CASE STUDY AT PERTAMINA
GEOTHERMAL ENERGY
Muhammad Azka Athallah, Prof. Amin Wibowo, S.E., M.B.A., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

2.5.  International Market.........ccoooiiiiiiiiiiiiiiie e 15
2.5.1. ENtry Strategy......cooviiiiiiieiiiiie e 15
2.5.2. Strateg@ic APProach .......ccoccveiieiiiiiiie e 18
2.5.3. Selecting Entry Strategy.......cccocvvvvviieeiiiieiieiceseee e 20

2.6.  Research Framework...........ccccooiiiiiiiii e 22

CHAPTER 3 RESEARCH METHOD ......ccoccoiiiiiiiiiiii e 23

3.1.  Research Methodology..........cccceiiiiiiiiiiiiie e 23
3.1.1. Data Collection Method ..........cccoovviiiiiiiiiiceee e 23
3.1.2. Analysis Method .......cccoiiiiiiiiiiiie e 24

3.2, Company Profile ........ccccoiiiiiiiiiiii 25
32,1, Vision and MiSSION........oiveriiiiiniesiisie et 27
3.2.2. PGE Company StrUCTUIE ........ccciuerririieiiieiee e 27
3.2.3. PGE GOAIS.....viiiiiiiieiie et 28

CHAPTER 4 RESULT AND DISCUSSION........coiiiiiiiieniieieneenieere e 30

4.1, DIIVING FOTCES...ciiiiiiiiiieiec e 30
4.1.1. Environmental and Climate Drivers...........cccooevoieniinincnieiieenen, 30
4.1.2.  Policy and Social Factors...........ccceriiriiiiiiiiieninee e 33
4.1.3.  Technological Development.............ccccoueviiiiiiniiiiniiiieie 35
4.1.4. Economic and Market DIivers .........ccccooviiieiiciiienieenee e 36

4.2, PESTEL ..ooiiiiie e 37
4.2.1. POLILIC .. s 37
4.2.2. ECONOMICS ...t 42
4.2.3. SoCIOCUITUTAl ... 45
424, TechNOlOZY ....ccoveiiiiiiieiii s 50
4.2.5. ENvIronment.........ccoooviiiiiiiiiie e 52

il



INTERNATIONAL STRATEGY IN JAPAN GEOTHERMAL MARKET: A CASE STUDY AT PERTAMINA
GEOTHERMAL ENERGY
Muhammad Azka Athallah, Prof. Amin Wibowo, S.E., M.B.A., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

4.2.6.  Legal..ooiiiiii 54
4.3.  Porter’s Diamond Model...........cccooveiiiiiiiiiiiiiiece e 55
4.3.1. Demand Condition .........c.covieiiieiinieniei e 56
4.3.2. Factor Condition ..........cocueiiiiiiiiiinieiie e 59
4.3.3. Related and Supported Industries.........ooovevivieiiieniiieiie e 60
4.3.4. Firm, Strategy Structure and Rivalry .........ccccccvviiiiiiiiicniieenn, 61
4.4.  Key Success Factor ........ccoviiiiiiiiiiiiiii 65
4.4.1.  Risk Mitigation Strategies and Financial Support ............cccevennine 66
4.4.2.  Integration With Other Industries............cccocviiniiiiniiiiiniiiene 66
4.43. Social Engagement...........cccoovvviiiiiiniiiicii 69
4.4.4.  Technology Adaptation .........ccccceverieriniiniieniee e 70
4.4.5.  Human Capital and Workforce Development ..............cccooveninnnnne 71
4.5.  Internal ANALySiS......ccccooiiviiiieiiiiiiieee e 71
4.5.1.  Geothermal Assets, Infrastructure & Operational Capacity.......... 72
4.5.2. FInancial.........cccooiiiiiii e 74
4.5.3. Human Capital ..o 77
4.54. Research & Development and Innovation ...........ccccceeevvieenineennn 80
4.5.5.  Future Growth and Strategic Direction...........cccceveeeriiiiiiivininnnnns 82
4.6.  SWOT ANALYSIS....coiiiiiiiiiiiiiiii i 83
4.6.1. SENGLRS....eeiiiiiic 83
4.6.2.  WEAKNESSES ...o.vviriieiiiieiieii ettt 84
4.6.3. OPPOTTUNTEIES .ttt ettt 85
4.6.4. TRICAL ..t 85
4.6.5. TOWS MatlIX...ooieeiiiiiiieieeee e 86
4.7, ENtry SIrAteZY...cociiiiiiiiieiiiic i 94

v



INTERNATIONAL STRATEGY IN JAPAN GEOTHERMAL MARKET: A CASE STUDY AT PERTAMINA
GEOTHERMAL ENERGY
Muhammad Azka Athallah, Prof. Amin Wibowo, S.E., M.B.A., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

CHAPTER 5 CONCLUSION AND LIMITATION ......cccooviiiiiiiieiiiic e 98
5.1 CONCIUSION Litiiiiieiieiieesie ettt sttt e e 98
5.2 IMPLCAION .eoviiiiiiiiciccec s 99

5.2.1.  Theoretical IMpPlication ...........ccccveiiriiriiiiiiiiiiceee e 99
5.2.2. Managerial Implication ...........ccoccveiiiiiiiiiii e 99

5.3.  Research Limitation and Recommendation .............cccoceviiiiiininnnns 100
5.3.1. Research Limitation .........ccooveiiiiiiiieiiesieeee e 100
5.3.2. Future Recommendation .............cccovvieiieiiiiiic i 101

5.4, SUZEESLION ....oiviiiiiiiiticii e 102
BibliO@Iaphy ...cc.cee i 104
APPEIAICES ..t 114



INTERNATIONAL STRATEGY IN JAPAN GEOTHERMAL MARKET: A CASE STUDY AT PERTAMINA
GEOTHERMAL ENERGY
Muhammad Azka Athallah, Prof. Amin Wibowo, S.E., M.B.A., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE LIST
Table 1.1 Geothermal Resources of Major COUNEIIES .......ocvvvveiieeiiiiesiieesiiee s 4
Table 2.1 TOWS MatTiX ..cooiviiiiiriiriiiciiseseeeee s 13
Table 2.2 Advantages and Disadvantages of Entry Modes...........ccccovcvirieiinnnne. 17
Table 4.1 Changes in the ratios of renewable energy in Japan ............cccoceeeerunnne. 40
Table 4.2 Scoring for Dimension of Hoftstede Framework .............c.cccoceeiinnnnne 48
Table 4.3 Comparison of Different Power Plant Land Use...........ccccooeniiiiiinnnnne 53
Table 4.4 Benefits of Hybrid Geothermal Plant.............cccooiiiiiiiiiiiiniienicie 68
Table 4.5 Profitability Ratio.........coiiiiiiiiiiiiiiiiecce e 76
Table 4.6 SOIVENCY RAtIO ....coviiiiiiiiiicieic e 77
Table 4.7 Number of Employees Based on Position............ccceeeviiieiieiiieniininne 78
Table 4.8 Number of Employees Based on Education...........cccccoeveiiiiiininninne 79
Table 4.9 Training Program on 2023...........cooiiiiiiiiiienie e 80
Table 4.10 TOWS MALTIX .oc.vviiiieiiieiiieiiie et sne e 87

Vi



INTERNATIONAL STRATEGY IN JAPAN GEOTHERMAL MARKET: A CASE STUDY AT PERTAMINA
GEOTHERMAL ENERGY
Muhammad Azka Athallah, Prof. Amin Wibowo, S.E., M.B.A., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

FIGURE LIST
Figure 1.1 Annual CO2 Emissions 1750 = 2-22 ......ccccceviiiiiiiiniiienniie e 1
Figure 1.2 Top 10 Installed Geothermal Capacity Countries 2022.............ccveernneen. 2
Figure 2.1 Porter's Diamond Model...........ccccooviiiiiiiiiiiiieee e 11
Figure 2.2 Company’s Strategy-Making Hierarchy ...........cccocooiniiiiiiniciinnnn 14
Figure 2.3 Three Approach for Competing Internationally ..........c.cccooeriiiinnnne. 19
Figure 2.4 Research Framework Diagram ...........ccoccoovviiiiiiiniinicsc e 22
Figure 3.1 PGE WOTKING AT€a ........cccviiiiiiiiiiiiiiie e 26
Figure 3.2 Company Group STUCTUIE ........ccceerirririeeniiiiesiee e 27
Figure 3.3 PGE Organization StrUCTUIE .........c.cveviiiiniiiinie e 28
Figure 3.4 PGE Installed Capacity Target by 2034 (MW).......ccovvvviiiiiiiniinnne, 29
Figure 4.1 Government Support in Japan .........cccccovveeieiiiiieiec e 39
Figure 4.2 14 Fields expected to Grow in GGS........ccoovvviiiiiiiiicie, 41
Figure 4.3 Japan Real GDP Growth Rate From 2019 to 2029............ccccvvveiinnnne. 43
Figure 4.4 Energy Mix of Japan's Energy Supply......cccccoviiiiiiiiiiiiicinn, 44
Figure 4.5 Japan Import Price Index on Fossil Fuels...........cccooiiiiiiiiicninnnn, 45
Figure 4.6 Japan Total and Rural Population Growth............cccocoeiiiiiiiiinn, 46

Figure 4.7 Probability of Geothermal Drilling Exploration in Municipalities With
Different Number of Hot Spring INns ........cccooovviiiiiiiii e 47

Figure 4.8 Probability of a Geothermal Drilling Exploration in Municipalities
With Different Rates of Farming Employment Decline ...........cccooeeviiiciinnnnn 49

Figure 4.9 Cumulative and annual installation number of GSHP in Japan........... 51

Figure 4.10 Japan Electricity Consumption From 2001 - 2024 with Projection to
2029 (in Million KWH) ....oouiiiiiiiiicice e 56

Figure 4.11 Share of Renewable Energy in in Japan ...........ccccooveviiiiciniiecnnn, 57

vii



INTERNATIONAL STRATEGY IN JAPAN GEOTHERMAL MARKET: A CASE STUDY AT PERTAMINA
GEOTHERMAL ENERGY
Muhammad Azka Athallah, Prof. Amin Wibowo, S.E., M.B.A., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Figure 4.12 Energy Sources That are Most approved of in Japan as of October

Figure 4.13 Levelized cost of energy (LCOE) per kilowatt hour of major power

generation technologies in Japan in 2020, by type .....oovvvvviiieiiiieniiie e 64

Figure 4.14 Geothermal energy LCOE per KWh in Japan in 2020 with forecast

until 2050 (in JAPANeSe YEN) ....ccvveviieiiiiiiiiieiii et 65
Figure 4.15 Operational Performance on Selected Plants...........c.ccccceviiiiiinnene 73
Figure 4.16 PGE Income Statement 2019 —2023...........ccooiviiiiiiiiiiiiiecee 75

viii



INTERNATIONAL STRATEGY IN JAPAN GEOTHERMAL MARKET: A CASE STUDY AT PERTAMINA
GEOTHERMAL ENERGY
Muhammad Azka Athallah, Prof. Amin Wibowo, S.E., M.B.A., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

APPENDICES LIST
Appendix 1. Labor Force in Japan from 1973 to 2024 (in million)..............cue... 114

Appendix 2. Geothermal Employment Changes by Scenario, 2023 - 2030 ........ 115

Appendix 3. Geothermal Exploration Likelihood in Japan Municipalities ......... 116

Appendix 4. FIT and FIP Regulation ...........cccoceiiiiiiiiniciiiic e 118
Appendix 5. Leading Electric Power Companies in Japan...........cccoccevvveiiinennn, 119
Appendix 6. PGE Operational Performance ............cc.ccoovvvvinieniniinieiiscneee 120

X



