SUSTAINABLE DEVELOPMENT MODEL OF SOLAR ENERGY FOR
ENERGY TRANSITION ACCELERATION IN
SPECIAL REGION OF YOGYAKARTA

MODEL KEBERLANJUTAN PENGEMBANGAN ENERGI SOLAR UNTUK
MENDORONG PERCEPATAN TRANSISI ENERGI Dl
DAERAH ISTIMEWA YOGYAKARTA

UNDERGRADUATE THESIS

By:
LISYA INDRAYANA
20180430144

INTERNATIONAL PROGRAM OF ISLAMIC
ECONOMICS AND FINANCE (IPIEF)
FACULTY OF ECONOMICS AND BUSINESS
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA
2022



SUSTAINABLE DEVELOPMENT MODEL OF SOLAR ENERGY FOR
ENERGY TRANSITION ACCELERATION IN
SPECIAL REGION OF YOGYAKARTA

MODEL KEBERLANJUTAN PENGEMBANGAN ENERGI SOLAR UNTUK
MENDORONG PERCEPATAN TRANSISI ENERGI Dl
DAERAH ISTIMEWA YOGYAKARTA

UNDERGRADUATE THESIS

Submitted to complete the assignments and meet the requirements to obtain a
Bachelor's Degree of Economics at International Program for Islamic Economics
and Finance (IPIEF), Department of Economics, Faculty of Economics and
Business, Universitas Muhammadiyah Yogyakarta

By:
LISYA INDRAYANA
20180430144

INTERNATIONAL PROGRAM OF ISLAMIC
ECONOMICS AND FINANCE (IPIEF)
FACULTY OF ECONOMICS AND BUSINESS
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA
2022



STATEMENT

Name Lisya Indrayana

NIM 20180430144

I hereby declare that this undergraduate thesis entitled “SUSTAINABLE
DEVELOPMENT MODEL OF SOLAR ENERGY FOR ENERGY
TRANSITION ACCELERATION 1IN SPECIAL REGION OF
YOGYAKARTA PROVINCE” does not consist of any content that ever being
proposed for any degree in other university, ideas of any research and publication
of others, in exception all quotes and ideas which are purposely' taken are
considered as the research reférences and listed in the references list. Therefore, if
any violation of intellectual rights is found in this research, I agree to accept any
relevant academic consequences.

Yogyakarta, 5 November 2022

X944687485

~ Lisya Indrayana



TRIBUTE

This thesis | dedicate to:

myself,

my mother,

my father,

my sister,

my brother.

Thank you for all the supports and prayers to all my academic journeys.

May Allah SWT always pour them with His unlimited blessings

Vi



ACKNOWLEDGEMENT

Assalamualaikum Warahmatullahi Wabarakatuh

Praise and gratitude for the presence of Allah SWT for His grace so that the author

can finish this undergraduate thesis entitled “SUSTAINABLE DEVELOPMENT

MODEL OF SOLAR ENERGY FOR ENERGY TRANSITION

ACCELERATION IN SPECIAL REGION OF YOGYAKARTA

PROVINCE”. This thesis is made to achieve bachelor degree program in economic

Universitas Muhammadiyah Yogyakarta. | would like thank several parties who are

contribute and support this author during the writing thesis process:

1.

Allah SWT who has giving Allah SWT has provided convenience and
smoothness through His grace, allowing me to complete this thesis.

Prof. Dr. Ir. Gunawan Budiyanto, M.P., IPM., as the rector of Universitas
Muhammadiyah Yogyakarta for policies that are beneficial for student
especially in the middle of pandemic and improving good campus facilities.
Prof. Rizal Yaya, S.E., M.Sc., Ph.D., Ak., CA., CRP., as the dean of Faculty
Economic and Business, Universitas Muhammadiyah Yogyakarta for his
support and contribution to any academic matters locally and internationally.
Prof. Endah Saptutyningsih, S.E., M.Si.,, as the head of Economic
Department, Faculty Economic and Business, Universitas Muhammadiyah
Yogyakarta for her assistance and improving better academic system for
student od economics.

Dr. Dimas Bagus Wiranatakusuma, S.E., M.Ec., PhD., CRM., CRP., as the

director of International Program of Islamic Economic and Finance for his



10.

support, assistance, and contribution in every academic and non-academic
matter nationally and internationally. Thank you for supporting IPIEF’s
student to be a skillful person.

Dr. Dessy Rachmawatie, S.E., M.Si and Mrs. Ani Puji Setiawati, S.S., M.A
as my thesis advisors for the all the patience, suggestions and guidance since
this thesis started. The author really thankful for the research experience
which never been imagine in the past.

My father; Drs. Djoko Sunarno and mother; dr. Masrifah, who are very
supportive for all academic matters since the beginning through prayers and
motivations.

My sister; Wildah Mafaza, S.Pj., and my brother, Gyra Luthmana, S.T., who
has been become my role of model for academic and adulting matters. Thank
you for all your advice for this thesis.

All my IPIEF 2018 fellows; Fadia, Andea Destika, Noni Pradika, Sigit,
Vandana, Lutfi, Erika, Windy, Rahmawati, Irine Sandra, Zhafira, Nadhilah,
Tari, Raisa, Dini, Chika, Riski, thank you for all the memories and experience
we have been through for the last 3 years. | hope we still connect to each other
in the future.

My exchange friends, Annisa and Tami for the memories during the exchange
program in Taiwan. Thank you being my close friend even though we only

knew each other in short time.



11. My research partners, Khafidza Nisa Irawaty and Ilham Syahputra Diasanto,
who are has shared memories and experience, up and down, during this
research process.

12. My childhood best friend, Narulita Brillianti for all the memories and thank
you for being my longest best friend even though we are not frequently
contact to each other. I hope you can pursue your dreams as a forensic doctor.

13. My Setakamudya fellows, for all the experience and chances so that the
author can spent valuable time outside the academic matters.

May Allah SWT give with all His blessings for all of us. This thesis might not be

the most perfect research. The author appreciates for all suggestions and critiques

regarding to this research. The author hopes this thesis is valuable and useful for
future research.

Yogyakarta, 5" November 2022

Lisya Indrayana

Wassalamualiakum Warahmatullahi Wabarakatuh

Xl



TABLE OF CONTENTS

TITLE PAGE ... oo bbb I
SUPERVISOR’S AGREEMENT ......coiiiiiiiiiiiiii it 1
EXAMINER’S AGREEMENT ....ooiiiiiiiieieiee e i
STATEMENT ..ottt st sre e eneas v
IMOTTO ettt bbbt bttt b e st e e bbbt nnenneas \Y
TRIBUTE ...ttt areabeeneans VI
ABSTRACT L.ttt bbbt VII
ABSTRAK .ottt enes VIl
ACKNOWLEDGEMENT ..ottt sttt IX
TABLE OF CONTENTS ...ttt Xl
LIST OF TABLES ... XV
LIST OF FIGURES .....oooieiiece ettt XV
CHAPTER 1 INTRODUCTION ..ottt 1
A BaCKGIOUN ... 1
B. Limitation of The Study .........ccccoveiiiiiiee e 10
C. Research Problem..........coiiioi i 10
D. ReSearch ODJECLIVES ......cceciviiieie et 10
E. Benefits of The StUY.......cocoiiiiiiiiee s 11
CHAPTER 2 THEORETICAL BASE.......ocoiiiiiece st 12
A, TheoretiCal REVIEBW ........c.ccveiieieiiesieese et 12
1. Definition Of ENErgy ....ocoovoieiieiece st 12
2. Sustainable Renewable Development Dimension ............ccccoceverennnee 15
3. Potential of Photovoltaics for Renewable Energy Development.......... 21
4, ENErgy TranSitiON......ccooeiiiiiiiisieeeeeiee et 26
5. Conceptual FrameworkK ...........cccccveiiiiiiiiecece e 28
B.  PreVvioUS STUGIES .....c.oiieiieeiecie e e e 29
CHAPTER 3 RESEARCH METHOD ....coooiiiiiiiececee e 30
A, Types OF RESEAICH .....ccueeieieieee et 30
B DAlA TP i e 30
C. Informant Selection TEChNIQUE ........cccooiriiiiiiiircceeeee s 31
D. Data Collection TeChNIQUE.........c.ccooviiiiiiieiecec e 32
R O oS0 V7 [0 o SRS 32
2. FOCUS Group DISCUSSION .......ccvvieiiiieiiieiieeiiesieesee e ree e 32
K I B 1o To{ 0 1< | LA o o S 33
E. Data Analysis Method...........ccooviiiiiiiie i 33

1. Matrix of Cross Impact Multiplications Applied to a Classification
(IMICIMALC) ettt ettt st areene e 33

Xl



2. Matrix of Alliance, Conflicts, Tactics Objectives and Recommendation

(IMACTOR) ittt ettt bbb nre s 3

F.  Stage of Data ANAIYSES .......ccoiiiiiiiiiieieee e 8
CHAPTER 4 GENERAL DESCRIPTION .....cciiiiiiiiie et 9
A. Geographical and Administrative of Yogyakarta ............ccccoeevereninnnnnnn. 9
B. Energy Supplies in YOgyaKarta..........cccceveivieiieiiiiiese e 11
C. Solar PV Development in Yogyakarta.........ccccooereereniniieiesienenie e 12
CHAPTER 5 RESULT AND DISCUSSION ......cccoiiiiiiiinieieienie e 16
A. Key Variables of Solar PV Development ..........ccccoovevviveiievi v 16

1. DIreCt INFIUBNCE......cceeieieece e 16

2. INdirect INFIUBNCE ..o 21

3. Variables Ranking Table...........ccooiiiiiiii e 25

4. Displacement Map .......ccciieiiiiieiieie e 27

B. Actors of Solar PV DeVelopmeNt..........cocoveiiriniiiiinieeeese e 28

L A KO s 28

2. ODJECHIVES. ... 28

3. MDII (Matrix Direct and Indirect Influence)...........cccccovevvivciiciecnnenn, 29

4, Map Of BEIWEEN ACLOIS ....oeoieiiiiiieiieieeee e 30

5. IMAO ANAIYSIS ...ccvveirciiiieeite et 31

6. 2MAO ANAIYSIS ..ottt 32

7. Actor Position Weighted Value Matrix (3MAO)........ccccevvvvvieiveiennnnn, 33

8.  Convergence ANalysiS (2CAA).....ccoieeee e 34

9. Weighted Divergence Between Actors (2DAA).........cceevvivevveiecnnnn, 36

10.  Actor Ambivalence Value..........ccooevieieiieniie e 38

C. Sustainable Development’s Policy of Solar PV..........cccooviiiiiiiiiiinen, 39
CHAPTER 6 CONCLUSION AND SUGGESTION .......cccoeiierieie e 50
AL CONCIUSION ...t 50
B. Suggestions for Future RESEArCh.........cccoeieiiiiiiiiiiecceec e 51
BIBLIOGRAPHY ..t 53
APPENDIX ..ottt ettt re e nenneenes 2

X1



LIST OF TABLES

Table 1.1 Total of Solar PV Unit in Yogyakarta Province ...........cccccveeevvenieennnnn 8
Table 3.1 DAt SOUICES ....ccuveiieiieiieeieeie ettt sttt nre e enee e 31
Table 3.2 MDI TaDIE.....c.oiiiieie s 39
Table 3.3 2MAO MALIIX ..ccueeiiiieiiieieeie ettt 40
Table 4.1 Non-Electricity Users and Electrification Ratio in Yogyakarta............ 45
Table 4.2 Sunshine Duration in Yogyakarta Province year 2016-2021................ 47
Table 5.1 Actor’s Explanation Table ..........ccccccevieiiiieiie i 61

XV



LIST OF FIGURES

Figure 1.1 World’s Share Energy Supply by Source Year 1973 and 2019 ............ 2
Figure 1.2 Indonesia’s Energy Consumption in 2015-2021 ..........cccovvviiiiiinenn . 4
Figure 1.3 Number of Power Plants in Indonesia based on Island ......................... 4
Figure 1.4 Power Capacity by Generator TYPE.......cccvvvvvveieiiieieesie e seesie e o 6
Figure 2.1 Diagram of Solar PV SYStEM .......c.ccoveviiiiiiieieiie e 23
Figure 3.1 Variable equalization in MICMAC ...........cccoiiieiieeie e 35
Figure 3.2 Influence, Dependency, and MDI Analysis Result Level ................... 36
Figure 3.3 Actor-Factor INteraCtion ...........cooeveeieiiniieiise e 37
Figure 3.4 Interactor influence Model ..........cooveiiiiiiiiee s 38
Figure 4.1 Map of Yogyakarta PrOVINCE.........cccceieieriniiininieceseese e 42
Figure 4.2 Total Unit of Solar PV in Yogyakarta 2010-2021..........ccccccevenvrnnnnne 46
Figure 5.1 Direct Influence/Dependence Map .........ccccceeveeieieeiesiiese e 49
Figure 5.2 Direct Influence/Dependence Graph ..........ccccvevveveeiesiieieese e 54
Figure 5.3 Indirect Influence/Dependence Map..........ccccovevveieeieiiieieese e 55
Figure 5.4 Indirect Influence/Dependence Graph..........ccccccevveieivieieeiescieseeenns 56
Figure 5.5 Variable Ranking Table According to Dependence. ............cccccocevvnene 58
Figure 5.6 Displacement Map from Direct to Indirect Influence.............cc.ccoe.ee. 60
Figure 5.7 MDI TabIE ...ouviiieee e 62
Figure 5.8 Map of Influences and Dependences Between ACLOIS ...........cc.cceueneeee 63
Figure 5.9 IMAO Table.....cvi o 64
Figure 5.10 2MAQO TabIe.......cveiiieeeee e 65
Figure 5.11 BMAQO TabIE ..o 66
Figure 5.12 Histogram of Actor’s Mobilization towards 3MAO .........c.cccceevrenne 67
Figure 5.13 Convergence between actors (2CAA) table ..., 67
Figure 5.14 Graph of Order 2 Convergence Between Actors (2CAA)................ 68
FIgure 5.15 2DAA MALIX.....cviiiiiieiieiiesieeeeeeee e 69
Figure 5.16 Graph of Order 2 Divergence Between Actors (2DAA) .......c.cccce...e. 70
Figure 5.17 Actor Ambivalence Value ...........cccooviieiiciniie e 71
Figure 5.18 Solar PV Development Model.............cccevveiiiieieeie e 72
Figure 5.19 Recommended Sustainability Model of Solar PV in Yogyakarta ..... 78

XV



	STATEMENT
	TRIBUTE
	ACKNOWLEDGEMENT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES

