)\ SELINUS UNIVERSITY

OF SCIENCES AND LITERATURE

Global Renewable Energy Growth and Challenges:
A Comparative Study of Sri Lanka and Australia in
the South Asian Context

By Kompiti Ajith Piyaratne

A THESIS

Presented to the Department of
Energy Engineering
program at Selinus University

Faculty of Engineering & Technology
in fulfillment of the requirements
for the degree of Doctor of Philosophy

in Energy Engineering

2026



ACKNOWLEDGEMENT

| would like to express my sincere gratitude to my beloved wife and children and my
colleagues, who have offered exceptional support throughout this research project. |
am truly indebted to each of you for your guidance, encouragement, and belief in my

work, and | am grateful for this opportunity to acknowledge your contributions.

| extend my heartfelt thanks to Prof. Savatore Fava and his fellow staff whose guidance
has been invaluable from the very beginning. Their willingness to assist whenever |
had questions, and the consistent support and expertise, have been instrumental in
helping me progress through this study. | remain deeply appreciative of their time,

knowledge, and mentorship they generously provided.

Kompiti Ajith Piyaratne i



TABLE OF CONTENTS

TABLE OF CONTENTS

TABLE OF FIGURES ... . X
LIST OF TABLES . ... e e e e e e e e e r e e e enna e eeens Xil
AB ST R A C T e et r e e e e aen Xiii
CHAPTER L ettt e e e e e e et e e e e et e eeeeaaa s 1
1 INTRODUCTION & AlM ...ceiiiiiiieee e e e e e eeaans 1
1.1  Background Of the StUY .............euuuuuiiiiiiiiiiiiiiiiiiiiii s 1
1.2 Statement of the Problem ... 2
1.3  Research Aim and ObJECLIVES ...........cvuiiiiiii e 2
1.4 Research QUESHIONS..........uuuiiiii e e e e e e e e e e e e eeeeenes 3
1.5  Significance Of the STUAY ...........uuuuiiiiiiiiiiiiiiiiiiiiii e 3
1.6 SCOPE Of the STUAY ....evviiiiiiiiiiiiiiiiiiiiii e 4
1.7 Structure Of the TRESIS .......uiiiiiiiii e 4
CHAPTER 2 . et e et e et e e e e e e e e s 6
2 LITERATURE REVIEW. ... e 6
2.1 INEFOTUCTION .ttt 6
2.2  Global Trends in Renewable ENergy..........cccccuuuuuuummmmimmiiiiiiiiiiiiniiiinneinnnnnnnn. 6
2.2.1Historical Growth and Current STatUS ...............eeueemimimiiiniiiiiiiii. 6
2.2.2KBY DIIVEIS ...ttt e e e e e e e e e e 8
2.2.3Global Barriers and Challenges.............uoiiiiiiiiiiiiiii e 8

Kompiti Ajith Piyaratne ii



TABLE OF CONTENTS

2.3  Regional FOCUS: SOUth ASIa..........oovviiiiiiiiii e 8
2.3.1South Asia’s Energy LandSCape...........uuuiiiiiiiiiiiiiiiie e 8
2.3.2Regional Initiatives and COOPEeration ............ccovvveuuuiiiieeeeeeeeeeiicine e e e eeeeeannns 14
2.3.3Key Barriers in SOUth ASIaL...........uuuuiieiiiiiiiiiiiiiiiieeee 14

2.4  Australia’s Renewable Energy JOUrney............cccccouiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnns 14
2.4.1Policy Evolution and MIleStONES ............coeieiiiiiiiiiiiie e 14
2.4.2TechnologiCal AQVANCES ........cciiiie e e e e eaenans 18
2.4.3Market and Investment DYNamICS..........cceieeeeeiirieiiiiiie e eee e eeeeeeanns 21
2.4.4Barriers and Overcoming TReM ..........uuuuiuuiiiiiiiiiiiiiiiiiiiieeeeeees 24

2.5 SrilLanka’s Renewable Energy Landscape............ccccuuuuiimiiiiiiiiiiniiiiiiiinnnns 27
2.5. L AMDITIOUS TAIGEES .. .uuuuiiiiiiiiiiiiiiiiiiiiiiebi bbb eeaeaseanennee 27
2.5.2Institutional and Policy CONEXL............uuiiiiiieiiieeicie e 28
2.5.3Technological and Infrastructure Barriers ..........ccccceeeeeeeeeeeeeeeiiiiiie e, 31
2.5.4Financial and INVeStMENt BAITIEIS ........c.ooiiiiiiiiiiiieee e 32
2.5.5Policy and Political Challenges..............uuuuiuiiiiiiiiiiiiiiiiiiiiiiiiiieees 32
2.5.60NQg0ING INITTALIVES .....uuiiiiiiiiiiiiiiiiiiiiiiie bbb beaaennne 33

2.6 Theoretical FrameWOrKS...........uuuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiie e 33
2.6.1Innovation Diffusion Theory (IDT) ....ccouuuiii i 33
2.6.2Policy Transfer and Policy Learning .........ccccueevieiiiiiiiiiieiiiie e 34
2.6.3Multi-Level GOVEIMANCE ..........uuuiiiiiiiiiiiiiiiii e 35

Kompiti Ajith Piyaratne iii



TABLE OF CONTENTS

2.7  Comparative Studies in Renewable Energy PoliCy..........cccccccviieiiiieiiiinnnnn, 35
2.8  Identified RESEArCh GapS........ccciiiiiiiiiiiii et e e e eaanes 36
2.9 Chapter SUMMANY ......ccoviiiiiiieeeeeeeeeeiiie e e e e e e e e et s e e e e e e e e eesaana e e e eaeeeeennes 36
CHAPTER 3 .ot e e e e e et e e e et e e e e eea e e e eeeaans 37
3 METHODOLOGY ..eiiiiiiiieieeee ettt e et e e e e e e e e e e e ta e e e eeeaans 37
I 0 A 111 (o o [F o1 1o ] o OO P PP PPPRPTPP 37
3.2 RESEAICN DESION....cciiiiiiiiiiie et e e e e aaanes 37
3.2.1Justification for Mixed-Methods Approach ...........ccccceeveeiiiiiiiiiiiiiiee e, 37
3.2.2Comparative Case Study Methodology ..., 37
3.2.3Why theSE COUNIIES? ... 38

3.3 Data Collection MethOdS ............uuuuuuiimiiiiiiiiiiiiiiiiiiieeeeeaes 38
3.3.1Secondary Data CollECHION ........ccoeviiiiiiiie e 38
3.3.2Primary Data ColleCtioN ............ccoiiiiiiiiie e 40
3.3.3D0CUMENT ANAIYSIS ....ceeeiiiiiiie e e e e e e e e e e e e eeaaeans 41

3.4  Data ANalySiS MEthOUS. ........uuuuuiiiiiiiiiiiiiiiiiiiii e 41
3.4.1Quantitative Data ANalySiS SIEPS: ...coeeeeieee e 41
3.4.2Qualitative Data ANalYSIS ........coooeiiiiieeeeeeeeee e 42
3.4.3Policy Content ANAIYSIS .......oieiiiiiiiieieie e 42
3.4.4Integration with Quantitative Data..............cc.eeiiiiiiiii e 43

3.5  Validity and Reliability ...........ccoooiiiiiiiiii e 43

Kompiti Ajith Piyaratne \Y



TABLE OF CONTENTS

3.5.1ENSUNNG Validity .....ccoeieiiiiiii e 43
3.5.2ENsuring Reliability ...........uuoiiiiii e 43

3.6 Ethical ConSIAErationsS.............uueiiiiiiiiiiiiiiiiiie e 43
3.7 DAA SECUIMLY ...t 44
3.8 LIMIEATIONS ... 44
3.9 Chapter SUMMANY .....ccooviiiiiiiie e e e e e e e et s e e e e e e e e e eaaan e e e eeeeeeennes 45
CHAPTER 4 .. e e e e e e e e e e eenans 46
4 DATA ANALYSIS - SRI LANKA VS. AUSTRALIA ..o 46
4.1 INTOAUCTION .. 46
4.2  Overview of Renewable Energy Growth: 2010-2025.............coooeveeeeeeeennnn. 46
4.2.1Sri Lanka: KeY Trends .......ooooiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 46
4.2.2 Australia: KeY TreNdS .....ccoceeiiiiiiiiie et 48
4.2.3DESCHPLIVE STALISTICS ..uvuuiiiie e 50

4.3  Technology and INfrasStruUCtUre..........ccoooeeiiiiiiiiiiei e 50
4.3 LSHLANKA ..o 50
A.3.2AUSIIAlIA. ... 53
4.3.3Comparative analySiS ........coooiiiiiiiiiiiiii 54

4.4  Finance and INVESIMENT ........cooi oo 55
A4 TSI LANKE ...cooiiiiiiiie 55
AA2AUSTIAlA. ... 56

Kompiti Ajith Piyaratne v



TABLE OF CONTENTS

4.4.3CoMPArative @NalYSIS .....coieeeeeiiieiiiiiie e ee et 56
4.5  Policy and Regulatory FrameworksS..........coovuuuiiiiiii i 57
4.5.1Key renewable energy policies & their Impact...........cccccveeiiiiiiiiieciiiiinnnn. 57
4.5.2Time-series analysis: Trends pre- and post-major policy changes............. 62
4.5.3Comparative analySIS .........cooiiiiiiiiiiiiiii 63
4.6  Political and GOVernanCe FaCLOrS. .........coouiiuuiiiiiiiie e 65
Z.6.LSH T LANKA ....eveeiieieeeee et a e 65
4.B. 2 AUSTIANIAL ... e 65
4.6.3Comparative analySiS: ........cooiiiiiiiiiiiiiii 65
4.7  Social and Human Capital FaCtors..........cooooviiiiiiieeee 66
A.7.1SHTLANKA ..o 66
.7 2 AUSTFANIAL ... e 67
4.7.3 ComMPArative @nalySiS........ccceeiiiiuiiiiiii e e 67
4.8 Lessons Learned and Best PractiCes...........ccuuvviiiiiiiiiiiiiiiiieceee e 68
4.9 CASE SHUAIES ... 68
4.10 Synthesis and DISCUSSION .....cccevieiiieieeee e 69
4.10.1 Comparative analySiS........cccouiiiiiiiiiiiiiiiii e 69
4.10.2 Conclusion of comparative analysSiS..........cccccoevevviiiiiiiiiiiiiie e, 71
4.10.3 Thematic Cross-Country MatriX...........uuoveeriiuiiiieriiiiieeeeeiie e e e 72
CHAPTER S ettt e e e et e e e e e e e e e e s e e e eeenans 73

Kompiti Ajith Piyaratne Vi



TABLE OF CONTENTS

5 DISCUSSIONS AND RECOMMENDATIONS. ... 73
5.1 INrOAUCTION ..ot e e e e 73
5.2  Guiding Principles for Policy Transfer .........cccuviiiiiiiiec e 73
5.3 Institutional and governance reforms ..........ooovvieiiiiiien e 73

5.3.1Establish an independent energy regulator ............ccccoeeeeeeieeee e 74
5.3.2Streamline agency Mandates .............ccoeiiieeeiiiiieiiiiiie e e 74
5.4  Policy and Regulatory Frameworks............ccoooviviiiiiiiii e 75
5.4.1Create a national renewable energy roadmap.............cceveveeviviiiiieeeeeneennnnns 75
5.4.2Incentivize private sector and foreign investment..............cccoeeeeeeeeeeee. 75
5.5  Financing MeChaniSMS..........uuuuuuiiiiiiiiiiiiiiiiiii e 76
5.5.1Establish a National Green FuNd ..., 76
5.5.2Promote “Green Bonds” and blended finance ..............cccovviiiiiiiiiiiinnnne, 76
5.5.3Reduce foreign exchange (FX) and policy riSKS............cccevvveviiiiiiieeeeeeeeenns 76
5.6  Technology, Grid, and INfrastruCture ..............ooooviiiiiieieeiiiecce e, 77
5.6.1Accelerate grid MOdernization ...........coooveiiiiieii i 77
5.6.2Support distributed and community €Nergy ... 77
5.7 Human Capital and Skills Development .............ccccueviiiiiiiiiiiiiiiiiiiiiieens 78
5.7.1Invest in renewable energy education and training.............ccccveeeeeeiiiineeeenns 78
5.7.2Knowledge exchange and regional partnerships ........ccccooeveviiiiiiiiiiineeeees 78
5.8 Community Engagement and EQUILY .........coooiiiiiiiiiiiiinieieeeic e 79

Kompiti Ajith Piyaratne Vil



TABLE OF CONTENTS

5.8.1Increase local stakeholder participation...............ccceeiiiieeiiiieeiiiiiiei e, 79
5.8.2Address gender and social INCIUSION ...........ccoovvviiiiiiiii e, 79

5.9  Monitoring, Evaluation, and Learning ..........cccccuuuvuviiiiieeeeeeieeiiicis e eeeeeeenns 79
5.9.1Establish a results framework ... 79
5.10 Strategic Roadmap: 2026—2035..........uuuummmmmmiiiiiiiiiiiiiiiiiiiiiiiiiei s 80
5.11 Risks and Mitigation Strategies ..........ceeiieieeiiiiiiiiiiie e e 81
5.12 Adaptation: Tailoring Australian Lessons to Sri Lanka ............cccccoeeeeeeeennn, 81
5.13  Chapter SUMMANY .......couuuuiiiieieeeeieeiiiis e e e e e e e e e e s e e e e e e e e eesaas e eeeeeeeeennes 81
CHAPTER B ..ot e et e e e et e e e e et e e e e eeaans 83
6 CONCLUSION AND FUTURE RESEARCH DIRECTIONS ......cccccoiiiiiiiiiieeeeen, 83
6.1 INIFOCUCTION ..ttt 83
6.2  Summary of Major FINAINGS ......ccoovvmiiiiiiii e 83
6.3  Policy and Practical Implications ............ccccoeviiiiiiiiiiiiie e 84
6.4  Limitations of the StUY .........cccoorriiiiiii e 84
6.5  Future Research DIireCtiONS............uuuuuuuiiiiiiiiiiiiiiiiiiiiiiiieiaeees 85
6.6  Final REflECHONS........uuiiiiiiiii e 86

A = 1101110 To [ir=1 ] )Y 87
Appendix 1- QUESLIONNAIIE .........iiiiiiiii e e et e e e e e e eaa e eeees 94
1.1 INterview QUESTIONNAINE........ciiu e e e et e e e eans 94
Appendix 2- Qualitative Coding Framework for Thematic Analysis ..........cccccceeeeeeeee. 96

Kompiti Ajith Piyaratne viii



TABLE OF CONTENTS

2.1 PUIDOSE .. e 96
2.2 FOCUS GroUpP TREIMES.....ciiiiiii et e e e e et e e e e e eeeenes 96
2.2.1 Thematic Analysis of Google FOrm reSPONSES.........cccevveeeeeeieeiiiiiiiieeeeeeeennnns 99
Appendix 3- Qualitative ANalYSIS ........ooooiiiie 102
3.1  Google FOrm and reSUIS..........uuuuuuimiiiiiiiiiiiiii e 102
3.1.1 Responses from experts _ Sri Lanka ..........ccoovvvvviiiiiiiiieeiieeeiiie e 102
3.1.2 Responses from experts  AUStralia.............coevvviiiiiiiiiiieeeeeeeeciee e 110

Kompiti Ajith Piyaratne IX



Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.

Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.

Figure 17.

Figure 18

Figure 19.
Figure 20.
Figure 21.

Figure 22.

TABLE OF FIGURES

TABLE OF FIGURES

Global renewable energy capacity growth (IRENA 2025).........ccccoeiviiiiiiiiiiiiinneeennn, 7
Capacity contribution (IRENA 2025) .....uuuiiiiieeeieeeeeee e 7
India's renewable energy growth: Solar Vs Wind (2020-2025) (MNRE)................. 9
India's renewable energy growth & distribution (CEA, MNRE, JMK) ................... 10

Installed renewable energy capacities across South Asian countries in 2025 ...... 12
Sri Lanka's renewable energy targets for 2030 Vs Installed capacity (PUCSL).... 13
Renewable capacity additions Sri Lanka needs to meet its 2030 targets (CEB)... 13
Australia's renewable energy target (RET) goals by 2030 (ARENA, 2025) .......... 15

Australia's state-level renewable energy capacity in 2024 vs Projected capacity 17

Australia's renewable energy development from 2010 to 2030. .........ccceeevveeenees 18
Projected grid-scale battery capacity growth by Australian state (2025-2030) ... 19
Renewable energy and grid-scale battery capacity growth by Australian state .. 20
Deployment of smart meters in Australia from 2015 - 2030 .......cccoeeeeeeriiviivinnnnn. 21
Private sector investment impact on renewable energy (2005-2025) ................ 23

Solar generation VS Electricity demand (Duck Curve) (CEC 2022)................... 25
Political debates over climate POlICY .........uceeiiieeiiiiiice e, 26
Sri Lanka's renewable energy targets (SLSEA) ... 27
.Sri Lanka's renewable energy targets in MWSs by 2050 (ADB) .........ccccevveeeeeeeneee. 28
SLSEA Institutional and Policy role (SLSEA) ..o 29
Sri Lanka’s renewable energy institutional and policy context (CEB) ................. 30
Breakdown of Technological and Infrastructural Barriers (CEB) ............cccc....... 31
Breakdown of Financial and Investment Barriers (PUCSL) .............uuvvvviiiiiinnnnnns 32

Kompiti Ajith Piyaratne X



TABLE OF FIGURES

Figure 23. Distribution policy and political challenges in developing renewable energy in Sri

LaANKA e 33
Figure 24. Flow chart of Thematic analysis (Braun & Clarke, 2006).............ccccovvvviiiieerennnn. 42
Figure 25. Sri Lanka renewable energy installed capacity growth trend (PUCSL)............... 47

Figure 26. Sri Lanka renewable energy Installed capacity in 2025 by source (PUCSL) ...... 48

Figure 27. Australia renewable energy installed capacity growth trend (CER, 2024) .......... 48
Figure 28. Australia renewable energy installed capacity in 2025 by source (IRENA)......... 49
Figure 29. Sri Lanka_ renewable energy share with policy lines (PUCSL) ..........cccccvvveeeeee. 62
Figure 30. Australia_Renewable energy share with policy lines (CEC) ...........coovvvieeeneen.n. 62
Figure 31 Proposed timeline roadmap for Sri Lanka.............ccoovvviiiiiiiiiiiiiiiiiiiiieeee 80

Kompiti Ajith Piyaratne Xi



LIST OF TABLES

LIST OF TABLES

Table 1. Private sector investment on renewable Energy (2005-2025) ........ccccoeveeeeevvvevnnnnnnn. 22
Table 2. Impact of green finance instruments (ARENA, 2025) .........cccccoiiiiiiiiiiiiiiiiiiiiiiinneens 24

Table 3. Capacity & investment measures of renewable energy (Australia Vs Sri Lanka).....50

Table 4. Comparative analysis of technology and infrastructure ................ccccccvviimiinninnnnnnns 55
Table 5. Summary of analysis of finance and investment challenges in Sri Lanka................ 55
Table 6. Summary of analysis of finance and investment challenges in Australia................. 56
Table 7. Comparative analysis of finance and iNVESIMENT ................uuuuiiiiiiiiiiiiiiiiiiiiiiiiiinens 56
Table 8. Impacts of renewable energy policy in Australia ..........ccccoeeeeeeiiiiiiiiiei e, 61
Table 9. Impacts of political and governance factor on renewable energy in Sri Lanka ........ 65
Table 10. Comparative analysis of factors of impact...........ccceeuviiiiiiieiiiicee e, 66
Table 11 Social & human capital factors in Sri Lanka..............cccoeeeeiieeiiiiiiiiiiee e, 67
Table 12. Social & human capital factors in Australia..............ceuviiiiieiiiiiiiicee e, 67
Table 13. Comparison of community engagement and skill development status .................. 67
Table 14. Summary of Barriers, Enablers, and Lessons for Policy Transfer ...............cccc...... 68
Table 15. Comparative summary of key features between Sri Lanka and Australia.............. 72
Table 16. Summary of key barriers & transferable solutions to Sri Lanka...................ovvveeen. 72
Table 17. Proposed StrategiC tIMEIINE ..........uuuuiiiiiiiiiiiiiiii e eeneeeeeeee 80
Table 18. Summary of risk mitigation Strategies ..........oiiveieiiieiiie e 81
Table 19 Themes @and COUES .......uuuuiiiiiiiiiiiiii bbb babbbbeeebnenne 101

Kompiti Ajith Piyaratne Xii



ABSTRACT

ABSTRACT

This thesis presents a comprehensive comparative analysis of the drivers, challenges,
and solution pathways shaping the renewable energy transitions of Sri Lanka and
Australia, with particular emphasis on policy design, financial mechanisms,
technological capability, and governance performance. Employing a mixed-methods
research design comprising statistical analysis, policy and regulatory review, and
semi-structured expert interviews, the study generates evidence-based insights and
actionable recommendations to support the acceleration of Sri Lanka’s renewable

energy transition in alignment with global best practice.

The global transition towards renewable energy is being propelled by binding
international climate commitments, rapid cost reductions in solar and wind
technologies, and the rising strategic importance of energy security. Nevertheless,
national transition trajectories differ substantially due to variations in institutional
maturity, economic structure, and political context. Australia demonstrates strong
performance in renewable energy deployment, driven by stable and independent
regulatory institutions, market-based policy instruments, high levels of private sector
participation, and a technically skilled workforce. Consistent policy signals and the

expansion of green finance frameworks have been central to this progress.

Sri Lanka, while setting ambitious renewable energy targets, faces persistent structural
and institutional barriers including outdated grid infrastructure, policy inconsistency,
constrained access to capital, and fragmented governance arrangements. Despite

these limitations, the country possesses strong solar and wind resources, rising
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ABSTRACT

domestic demand for energy security, and sustained interest from international

development partners.

The comparative analysis identifies several transferable lessons from the Australian
experience—most notably the value of independent regulation, transparent long-term
planning, innovative financing mechanisms, and structured community engagement.
The study underscores, however, that any institutional or policy adaptation must be

grounded in Sri Lanka’s unique political economy and socio-cultural dynamics.

Key recommendations include establishing an independent energy regulatory authority
to promote policy stability and investor confidence; developing a national green fund
and sovereign green bond programme to mobilise private and international capital;
prioritising grid modernisation and digitalisation to improve system reliability and
renewable energy integration; expanding community and decentralised energy
initiatives supported by targeted workforce development; and instituting continuous
monitoring, evaluation, and adaptive policy management to respond to emerging

challenges.

Future research opportunities include examining the role of digital technologies,
gender-inclusive workforce strategies, decentralised energy systems, and innovative
climate-finance instruments within South Asian renewable energy transitions.
Enhanced South—South cooperation and structured knowledge exchange among
developing countries are critical for accelerating equitable and resilient energy

transitions.
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ABSTRACT

The findings of this thesis offer valuable guidance not only for Sri Lanka but also for
other developing economies seeking to design effective renewable energy policy

frameworks informed by the experience of global leaders and regional peers.
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CHAPTER 1: INTRODUCTION

CHAPTER 1

1 INTRODUCTION & AIM

1.1 Background of the Study

The urgent global transition to renewable energy is one of the most significant
challenges and opportunities of the 21st century. Renewable energy, primarily solar,
wind, and hydropower offers a pathway to decarbonize economies, enhance energy
security, and promote sustainable development. The 2015 Paris Agreement and
subsequent climate commitments have placed further pressure on countries to rapidly

decarbonize their energy sectors (IEA, 2023).

While advanced economies like Australia have established supportive frameworks and
invested heavily in renewable technologies, many developing nations continue to lag
behind due to a web of interconnected obstacles. In South Asia, Sri Lanka exemplifies
the struggles of smaller developing countries: despite ambitious renewable energy
targets, progress is hindered by technical limitations, inconsistent policy, weak

institutional capacity, and a challenging investment environment.

Australia, as a member of the Organization for Economic Cooperation and
Development (OECD), has experienced a robust growth in renewables, driven by
political commitment, financial innovation, and mature technologies (Nelson et al.,
2023). By contrast, Sri Lanka’s efforts, though commendable in vision, are often
stymied by outdated infrastructure, financing gaps, and political interference (ADB,

2021).
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CHAPTER 1: INTRODUCTION

This thesis situates Sri Lanka’s renewable energy journey within both the regional
context of South Asia and a comparative framework with Australia, aiming to generate

actionable insights for overcoming barriers and accelerating clean energy adoption.

1.2 Statement of the Problem

Despite the global momentum toward renewables, Sri Lanka’s adoption remains slow

and uneven. The principal barriers are:

Technological: Inadequate and outdated grid infrastructure, limited access to new

generation and storage technologies, and insufficient technical capacity.

o Financial: Challenges in mobilizing investments, high capital costs, and limited
access to concessional finance or green bonds.

o Policy: Fragmented and inconsistent regulatory frameworks, lack of long-term
policy certainty, and weak implementation mechanisms.

o Political: Frequent policy reversals, interference in regulatory processes, and

political instability.

Meanwhile, Australia has been able to address similar challenges through stable
governance, independent regulatory bodies, innovative finance mechanisms, and
public-private  partnerships. Understanding these contrasts and identifying

transferrable solutions is crucial to advancing Sri Lanka’s renewable energy agenda.

1.3 Research Aim and Objectives

Aim:

To examine the global expansion of renewable energy and identify critical challenges

Kompiti Ajith Piyaratne 2



CHAPTER 1: INTRODUCTION

in Sri Lanka compared to Australia, focusing on technological, financial, policy, and

political dimensions.

Specific Objectives:

1. To assess global and regional trends in renewable energy development.

2. To identify and evaluate the technological, financial, policy, and political barriers in
Sri Lanka.

3. To compare these challenges with Australia’s renewable energy landscape and
solutions.

4. To provide strategic policy and governance recommendations tailored for Sri

Lanka.

1.4 Research Questions

1. What are the global trends in renewable energy adoption?

2. What are the major barriers in Sri Lanka’s renewable energy sector relating to
technology, finance, policy, and politics?

3. How has Australia addressed similar challenges in its energy transition?

4. What lessons and strategies can Sri Lanka adopt from Australia’s experience?

Refer Interview Questionnaire for details

1.5 Significance of the Study

This research is significant for several reasons:
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CHAPTER 1: INTRODUCTION

e It bridges a gap in comparative energy policy literature between developed and
developing countries, particularly in the South Asian context.

e Provides actionable recommendations for policymakers and stakeholders in Sri
Lanka and similar nations.

o Offers insights for international donors and regional organizations (e.g., ADB,
SAARC) to design more effective support mechanisms.

« Contributes to academic discourse on policy transfer and adaptation in renewable

energy governance (BoR3ne, et al., 2021).

1.6 Scope of the Study

e Geographical: Sri Lanka and Australia, with contextual references to broader
South Asia.

e Temporal: Focus on developments from 2010-2025, with projections and strategic
recommendations for 2025-2035.

e Technological: Focus on solar, wind, and hydropower and energy storage
acknowledging other sources where relevant.

« Thematic: Emphasis on policy, financial, technological, and political dimensions.

1.7 Structure of the Thesis

Chapter 1: INTRODUCTION & AIM

Outlines research context, aims, questions, significance, and scope.

Chapter 2: LITERATURE REVIEW

Kompiti Ajith Piyaratne 4



CHAPTER 1: INTRODUCTION

Synthesizes existing research on global/regional renewable energy trends, barriers,

and comparative policy models.

Chapter 3: METHODOLOGY

Describes the mixed-methods approach, data sources, and analytical frameworks.

Chapter 4: DATA ANALYSIS - SRI LANKA VS. AUSTRALIA

Presents a detailed comparison of Sri Lanka and Australia across key dimensions.

Chapter 5: DISCUSSIONS AND RECOMMENDATIONS

Provides targeted recommendations and strategic action plans for Sri Lanka.

Chapter 6: CONCLUSION AND FUTURE RESEARCH DIRECTIONS

Summarizes findings, discusses implications, and suggests areas for further study.
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CHAPTER 2

2 LITERATURE REVIEW

2.1 Introduction

The literature review synthesizes existing scholarship, reports, and policy documents
related to the global expansion of renewable energy, the specific experiences of Sri
Lanka and Australia, and the broader South Asian context. By critically examining
previous work, this chapter identifies gaps, informs the research design, and justifies

the comparative approach.

2.2 Global Trends in Renewable Energy

2.2.1 Historical Growth and Current Status

The global renewable energy sector has grown rapidly over the last two decades,
driven by declining technology costs, supportive policies, and increasing awareness of
climate change (REN 21, 2023). Between 2010 and 2022, renewable energy capacity
more than doubled worldwide, with solar and wind leading the transformation (IEA

2023).
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Figure 1. Global renewable energy capacity growth (IRENA 2025)

20%

5%
15%.

10%

10%

B china v B RestofWord [l US [ India

Figure 2. Capacity contribution (IRENA 2025)

e Solar PV: Once prohibitively expensive, costs have fallen by over 80% since 2010,

leading to mass adoption in countries ranging from China to Germany to Australia.

« Wind Power: Both onshore and offshore wind have expanded rapidly, with

innovations in turbine technology and grid integration.

Kompiti Ajith Piyaratne



CHAPTER 2: LITERATURE REVIEW

o Hydropower: Still the largest single source of renewable electricity globally, though
growth is slower compared to solar and wind due to environmental and social

concerns.

2.2.2 Key Drivers

Policy frameworks (such as feed-in tariffs, renewable portfolio standards)

International climate agreements (Paris Agreement, SDGS)

Technological innovation (e.g., grid-scale batteries, smart grids)

Private sector investment

2.2.3 Global Barriers and Challenges

Despite the positive trajectory, challenges remain:

« Grid integration of variable renewables (explained: integrating solar/wind, which
fluctuate, into existing electricity networks)

e Financing barriers in developing economies

e Regulatory and policy uncertainty

+ Political resistance and vested interests

2.3 Regional Focus: South Asia

2.3.1 South Asia’s Energy Landscape

South Asia is home to nearly two billion people, with rising energy demand but
significant reliance on fossil fuels. While the region’s renewable energy potential is

vast, especially in solar and hydropower, realization has lagged due to institutional and
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infrastructural barriers (World Bank, 2022). This study identifies India, Pakistan,
Bangladesh, and Sri Lanka as key contributors to the renewable energy landscape in

South Asia.

India: Regional leader in renewables, significant solar and wind installations. Solar and
wind energy continued to dominate renewable capacity expansion, jointly accounting
for 96.6% of all net renewable additions in 2024. The year 2024 marks the highest
annual increase in renewable generation capacity and the highest growth on record in

percentage terms, mainly solar. (IRENA 2025).

128

96

64

Installed Capacity (GW)

32

2020 2021 2022 2023 2024 2025

Year

B Solar (GW) [l Wind (GW)

Figure 3. India's renewable energy growth: Solar Vs Wind (2020-2025) (MNRE)*

1 Ministry of New and Renewable Energy
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RE Installations in India, as of

Annual Installations 20th June 2025
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Source: CEA, MNRE, IMK Research

Figure 4. India's renewable energy growth & distribution (CEA, MNRE, JMK)

Pakistan, Bangladesh, Nepal:

Pakistan accumulated 5.3 GW of net-metering capacity by the end of April 2025 (Think
tank Renewables First, 2025). The total represents continued growth in Pakistan’s net-
metering installed capacity, which surpassed 4 GW in 2024 and it hit 4.9 GW by the
end of March 2025 (Renewables First's Pakistan Electricity Review, 2025). In 2025,
Bangladesh’s renewable energy sector reached an estimated installed capacity of
approximately 850 MW, reflecting steady growth over the past 15 years. The
expansion has been primarily driven by solar energy, which accounts for the largest
share at around 700 MW, supported by government initiatives and international

partnerships.

Wind energy remains modest, contributing about 22 MW, while hydropower has
remained stable at approximately 60 MW, largely due to limited geographic potential

for further development. This distribution highlights Bangladesh’s strategic focus on
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solar as the cornerstone of its renewable energy transition, complemented by small-

scale wind and hydro projects (IRENA Energy profile Bangladesh, 2025).

Out of Nepal’s estimated 83,000 MW theoretical hydropower capacity, approximately
43,000 MW is considered economically viable. Yet, as of 16 July 2025, only 175
operational hydropower plants, representing a combined licensed capacity of

3,388.744 MW, have been commissioned (DOED, 2025).

This substantial underdevelopment highlights a persistent gap between potential and
realization. In response, the Government of Nepal has intensified its hydropower
development efforts to meet surging domestic demand and to capitalize on regional
electricity trade opportunities. An additional 259 hydropower projects, amounting to
10,691.546 MW in total capacity, are currently under construction or awaiting financial
closure (DOED, 2025). In addition, hydropower projects with a combined capacity of
17,000 MW are under consideration either in the feasibility stage or awaiting

government approval for Power Purchase Agreements (PPAS).
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Figure 5. Installed renewable energy capacities across South Asian countries in 2025

Sri Lanka: Sri Lanka has set forth ambitious targets for renewable energy
development, aiming to significantly increase its share of clean energy in the national
mix. However, the country faces notable challenges that hinder the realization of these
goals. Chief among these are the limitations posed by its relatively small energy
market, which restricts economies of scale, and infrastructural constraints, particularly
in grid capacity and integration. These factors, coupled with limited access to financing
and investment, present structural barriers to scaling up renewable energy deployment

despite strong policy intent.
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Sri Lanka Renewable Energy: 2030 Targets vs Installed Capacity (mid-2025)
4,705

W Installed capacity (mid-2025)
2030 target

4,000 A

3,000 A

Capacity (MW)

~
=)
S
S
|

1,000 4

Solar Wind Mini-hydro Biomass

Figure 6. Sri Lanka's renewable energy targets for 2030 Vs Installed capacity (PUCSL)

Sri Lanka: Renewable Capacity Additions 2025-2030 (NDC +3,867 MW)
Split using CEB LTGEP technology proportions

Total Renewable Additions (2025-2030)
Breakdown by Technology (MW) Additions by Technology (MW)
2627 MW

Mini-tyF0ass 25001

20001
Wind

1500 1

MW (2025-2030)

1019 MW
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Figure 7. Renewable capacity additions Sri Lanka needs to meet its 2030 targets (CEB)
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2.3.2 Regional Initiatives and Cooperation

Regional cooperation in South Asia has seen promising developments in the energy
sector, particularly through initiatives like the SAARC Energy Centre. This institution
plays a pivotal role in fostering cross-border energy trade and collaboration among
member states, aiming to enhance energy security and sustainability across the
region. Complementing this effort are regional grid initiatives, which seek to establish
transnational electricity markets that could significantly improve energy access and
efficiency. However, despite their technical and economic potential, these initiatives
often face substantial hurdles due to political sensitivities and inter-country tensions.
Such challenges underscore the need for stronger diplomatic engagement and trust-

building measures to unlock the full benefits of regional energy integration.

2.3.3 Key Barriers in South Asia

e Weak institutional frameworks
o Limited access to capital

o Policy inconsistency

o Political instability

e Infrastructure and grid limitations

2.4 Australia’s Renewable Energy Journey

2.4.1 Policy Evolution and Milestones

Australia’s renewable energy sector has transformed from a marginal contributor to a
mainstream power source over the last two decades (Clean Energy Council, 2022).

Australia’s Renewable Energy Target (RET) goals by 2030, as outlined by the
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Australian Renewable Energy Agency (ARENA), are centered around the Solar 30-30-
30 initiative.

This ambitious program aims to achieve:

e 30% solar module efficiency

e 30 cents per watt installed cost

e By the year 2030

These targets are part of ARENA’s broader strategy to unlock ultra low-cost solar
(ULCS), which is seen as critical to decarbonising Australia’s electricity system and
enabling the growth of future industries such as renewable hydrogen and low-
emissions metals. The initiative also supports the goal of reaching 1 terawatt of

installed solar PV capacity by 2050.

33k
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Figure 8. Australia's renewable energy target (RET) goals by 2030 (ARENA, 2025)
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State-level leadership: South Australia, Victoria, and Queensland have set ambitious
targets. Australia’s renewable energy policy evolution has increasingly been shaped
by state-level leadership, with South Australia, Victoria, and Queensland setting
ambitious targets that exceed national benchmarks. South Australia has legislated a
200% renewable energy target by 2040, aiming to become a net exporter of clean
energy. It also targets a 50% reduction in greenhouse gas emissions below 2005 levels

by 2030, and net zero emissions by 2050.

Victoria has committed to 95% renewable electricity by 2035, supported by strong
investment in energy storage and transmission infrastructure. The state also has a

legislated net-zero emissions target by 2045.

Queensland aims for 70% renewable electricity by 2032, with interim goals including a
35% emissions reduction by 2030 compared to 2005 levels, and net zero emissions
by 2050. The state is also investing heavily in Renewable Energy Zones (REZs) and

hydrogen development.
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Figure 9. Australia's state-level renewable energy capacity in 2024 vs Projected capacity
in 2030 (CER? 2025)

These state-level initiatives reflect a decentralised approach to energy transition,
where subnational governments play a critical role in driving innovation, investment,

and policy ambition.

Feed-in tariffs and green certificates

Feed-in Tariffs (FiTs) have played a pivotal role in Australia’s renewable energy
transition, particularly in promoting the uptake of small-scale solar PV and wind
systems. Initially introduced as generous, fixed-rate incentives to encourage early
adoption, FiTs allowed households and businesses to receive payments for excess

electricity exported to the grid (SER, 2025).

2 Clean Energy Regulator_ Australia
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Over time, as solar technology costs declined and market penetration increased, FiT
schemes evolved into market-based or retailer-determined rates, varying by state and
electricity provider. Today, FiTs are still available across most states, such as NSW,
Queensland, South Australia, Tasmania, and the ACT, but the rates are generally
lower and reflect wholesale electricity prices and grid demand (Energy Gov). This shift
marks a transition from subsidy-driven deployment to a more market-integrated model,
aligning with broader energy market reforms and the integration of distributed energy

resources.

84
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/
/

Renewable Share (%)
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Year

Bl HighFiTs [l FiTs Reduced [l RET Expansion [l FiTs Plunge [l RET Target Phase

Figure 10. Australia's renewable energy development from 2010 to 2030. 8
2.4.2 Technological Advances
Australia leads in renewable energy technology through its deployment of grid-scale

batteries and smart grids. The Hornsdale Power Reserve in South Australia (Neoen &

Tesla, 2017/2020) is a 150 MW/194 MWh lithium-ion system that enhances grid

3 Feed-in Tariffs (FiTs) & Green Certificates (LGC s/STC s) (SER 2025)
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stability, frequency regulation, and inertia support via Tesla’s Virtual Machine Mode

(Neoen & Tesla, 2023). Simultaneously, the Australian Government has advanced

smart grid initiatives supported by CSIRO and multiple universities to integrate

distributed solar

and wind generation

through advanced sensors,

digital

communications, and automated controls (Department of Resources, Energy and

Tourism, 2011).

2.4.2.1 Grid scale battery State-wide contribution
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Figure 11. Projected grid-scale battery capacity growth by Australian state (2025-2030) 4
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Figure 12. Renewable energy and grid-scale battery capacity growth by Australian state
(2025 to 2030)

2.4.2.2 Smart grid deployment in Australia

Smart grids incorporate information and communications technology into every aspect
of electricity generation, delivery and consumption in order to minimise environmental
impact, enhance markets, improve reliability and service, and reduce costs and

improve efficiency (EPRI 2013).

These technologies can be implemented at every level, from generation technologies
to consumer appliances. As a result, smart grids can play a crucial role in the transition
to a sustainable energy future in several ways; facilitating smooth integration of high
shares of variable renewables; supporting the decentralised production of power;
creating new business models through enhanced information flows, consumer
engagement and improved system control; and providing flexibility on the demand

side.
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Smart meters as % of all electricity meters
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Victoria completed its mandated AMI rollout ~99% by 2015; other NEM states accelerated from ~17% (2020) to ~57% (2024)
2030 target: universal smart meter deployment in the NEM.

Sources: AEMC metering review (2023) & final rule (2024); Energy Networks Australia summary of AEMC data (2024);
pv magazine Australia (2023) on ~25% uptake in 2021; Australian Govt Energy website (2024) on rollout start in Dec 2025.

Figure 13. Deployment of smart meters in Australia from 2015 - 2030 °

2.4.3 Market and Investment Dynamics

2.4.3.1 Private sector participation

Private sector participation has driven significant growth in Australia’s renewable

energy sector. From under AUD 0.5 billion in 2005 to nearly AUD 9 billion by 2025,

large-scale renewable investments surged, marking a record-breaking expansion in

capital inflows. Concurrently, the number of privately led renewable energy projects

has risen markedly; as of mid-2025, 97 large-scale projects were under construction,

reflecting sustained market confidence. Annual renewable capacity additions have also

5 Energygov.au/AEMC
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soared from approximately 50 MW to over 1,100 MW in recent years highlighting the

private sector's pivotal role in expanding Australia’s clean energy infrastructure.

(CEC,2025).
Year l(g\i'ﬁ%t?f&tm Projects Led E:I\;T\F/)V?C'ty pnles
2005 0.2 2 50
2006 0.3 3 60
2007 0.4 4 70
2008 0.5 5 80
2009 0.6 6 100
2010 0.8 8 120
2011 1 10 150
2012 1.2 12 180
2013 1.5 15 220
2014 1.8 18 260
2015 2.2 22 300
2016 2.5 26 350
2017 3 30 400
2018 3.5 35 450
2019 4 40 500
2020 4.8 48 600
2021 55 55 700
2022 6.2 62 800
2023 7 70 900
2024 8 80 1000
2025 9 90 1100

Table 1. Private sector investment on renewable Energy (2005-2025)
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Figure 14. Private sector investment impact on renewable energy (2005-2025)

2.4.3.2 Green finance instruments:

Green finance instruments have significantly accelerated renewable energy
deployment in Australia by enabling capital flow into low-carbon infrastructure. Tools
such as green bonds, sustainability-linked loans, and climate-aligned investment funds
have reduced financing risk and improved bankability for large-scale solar, wind, and

hydrogen projects. (Nalau et al, 2025).

Government-backed instruments, including Green Treasury Bonds and programs like
Rewiring the Nation, have supported grid upgrades and DER integration. Regulatory
developments, such as a national sustainable finance taxonomy and enhanced climate
disclosure standards, are further aligning financial markets with Australia’s

decarbonization goals (AOFM).
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Green Bond Renewable Capacity
Year Issuance (B AUD) | Projects Funded Added (MW)
2008 | O 0 0
2009 | 0.1 2 100
2010 | 0.2 4 200
2011 | 0.3 6 300
2012 | 0.5 10 500
2013 | 0.8 15 700
2014 |1 20 900
2015 | 1.5 25 1100
2016 |2 30 1300
2017 |25 35 1500
2018 |3 40 1700
2019 | 3.8 50 2000
2020 | 4.5 60 2300
2021 |5.2 70 2600
2022 |6 80 2900
2023 |7 90 3200
2024 | 8.5 100 3500
2025 |10 110 3800

Table 2. Impact of green finance instruments (ARENA, 2025) ¢

2.4.4 Barriers and Overcoming Them

Grid constraints and “duck curve” (mismatch between solar generation and evening
demand) are key barriers. Intense energy production from solar PV cells on rooftops
throughout the day followed by next to zero production when the sun sets do little to
meet energy demand which ramps up sharply in the afternoon. This phenomenon is
captured by the “duck curve”. The duck curve named due to its shape helps us

understand the challenge of renewables integration through a useful graphical

6 Source: https://www.aofm.gov.au
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depiction of how network energy demand (i.e. demand from the electricity grid itself,

excluding rooftop solar PV) typically varies over a day.

Duck Curve: Solar Generation vs Electricity Demand
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Figure 15. Solar generation VS Electricity demand (Duck Curve) (CEC 2022)

Political debates over climate policy, but generally stable investment environment due
to regulatory clarity. (Clean Energy Australia Report, 2022). The CEC launched the
“Clean Energy Works for Australia” campaign to counter growing misinformation and
politicization of renewable energy. Their research showed that 68% of Australians
support more renewable energy, with rooftop solar (80%) and hydropower (73%)
receiving the highest approval. However, the rise of anti-renewables narratives has
created uncertainty among voters, especially regarding cost-of-living impacts and

energy reliability. (CEC 2025).
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Political Debates as a Barrier to Renewable
Energy in Australia (2005-2025)
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Figure 16. Political debates over climate policy ’

2.4.4.1 Why Policy reversal peaked in 2025?

The peak in policy reversals in 2025 reflects:

¢ Political tension during an election year [lens.monash.edu]

e Mixed signals from government on fossil fuels vs renewables

[www.climat...recard.org] [techxplore.com]

e Delays in delivering key climate strategies

¢ Rising public and expert pressure to act decisively

7 Lens.Monash.edu
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2.5 Sri Lanka’s Renewable Energy Landscape

2.5.1 Ambitious Targets

In 2025, Sri Lanka's renewable energy landscape is undergoing a significant
transformation, driven by ambitious national targets and international support. The
government aims to achieve 70% of electricity generation from renewable sources by

2030 and carbon neutrality in the power sector by 2050.

As of 2023, the country had an installed capacity of 5,191 MW, with nearly half still
reliant on thermal power. To address this, the Asian Development Bank (ADB)
approved a $200 million loan to modernize transmission and distribution infrastructure,
integrate grid-scale battery storage, and implement digital grid management systems.
These upgrades are critical for accommodating variable renewable energy sources like
solar and wind. Additionally, Sri Lanka is establishing a Renewable Energy Centre to
enhance forecasting and system planning. Despite challenges such as fossil fuel and
grid limitations, the country is making steady progress toward a more resilient, low-

carbon energy future. (ADB & SSEA).
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Figure 17. Sri Lanka's renewable energy targets (SLSEA)
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Figure 18 .Sri Lanka's renewable energy targets in MWs by 2050 (ADB)

2.5.2 Institutional and Policy Context

e Sri Lanka Sustainable Energy Authority (SLSEA)
o Ceylon Electricity Board (CEB)

« Policy incentives (feed-in tariffs, net metering), but inconsistent implementation

Institutional Role: SLSEA manages renewable energy resources and promotes

energy efficiency to support sustainable development.
Policy Context: Aligning with national carbon neutrality goals and implementing

strategic renewable energy development plans.

Stakeholder Engagement: Collaborating with NGOs, conducting public

consultations, and integrating scientific research in policymaking.
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Challenges & Opportunities: Addressing land availability issues and increasing

private sector involvement for renewable projects.
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Figure 19. SLSEA Institutional and Policy role (SLSEA)

Institutional Role: Ceylon Electricity Board (CEB) plays grid operations, project

development and storage integration role.

Policy Context: Electricity Act reforms, unbundling, competitive procurement

Strategic Goals: 70% renewables by 2030, carbon neutrality by 2050

Challenges: Reform resistance, union opposition, governance issues
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Figure 20. Sri Lanka’s renewable energy institutional and policy context (CEB)

2.5.2.1 Sri Lanka’s renewable energy institutional and policy context

Sri Lanka’s renewable energy institutional and policy framework is underpinned by the
strategic roles played by the Ceylon Electricity Board (CEB) and the Sri Lanka

Sustainable Energy Authority (SLSEA) in planning, regulation, and implementation

2.5.2.2 Comparison between SLSEA and CEB

SLSEA's Strategic Role:

e SLSEA leads in resource management, policy leadership, and stakeholder
engagement driving energy efficiency initiatives.

CEB's Operational Role:

e CEB manages grid operations, infrastructure development, and implements

long-term energy planning for energy distribution.
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Institutional Dynamics:

e SLSEA’s proactive, collaborative approach contrasts with CEB’s internal
resistance and governance challenges.

e Shared National Goals

e Both SLSEA and CEB contribute to Sri Lanka’s targets of 70% renewable energy

by 2030 and carbon neutrality by 2050.

2.5.3 Technological and Infrastructure Barriers

Sri Lanka faces key technological and infrastructure barriers to renewable energy
adoption, including an aging grid, limited capacity to handle variable renewables, and

a lack of energy storage solution solutions.

25%

B Aging Grid Infrastructure [l Limited Grid Capacity for Variable Renewables [l Lack of Storage Solutions

Figure 21. Breakdown of Technological and Infrastructural Barriers (CEB) 8

83ource: Renewable Energy Resource Development Plan 2021-2026
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2.5.4 Financial and Investment Barriers

Limited access to concessional loans and green bonds presents a major barrier to
financing renewable energy projects, especially in emerging markets. These projects
also suffer from high upfront capital requirements often deemed prohibitive forcing
reliance on foreign aid and development bank funding to bridge the investment gap

(Dutt et al., 2025).

30%

[l High Upfront Capital Costs  [ll Access to Finance (Limited Loans/Green Bonds) || Reliance on Foreign Aid/Development Banks

Figure 22. Breakdown of Financial and Investment Barriers (PUCSL)

2.5.5 Policy and Political Challenges

Frequent policy shifts, political interference, and regulatory opacity in Sri Lanka’s
energy sector have eroded private sector confidence. Inconsistent policy
implementation disrupts project pipelines, while political influence over tariffs and
procurement undermines transparency. These factors elevate investment risk, delay

project execution, and constrain capital inflow into renewable energy development.
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Figure 23. Distribution policy and political challenges in developing renewable energy in Sri
Lanka ®

2.5.6 Ongoing Initiatives

a) Wind and solar pilot projects

b) Mini-hydropower development

2.6 Theoretical Frameworks

2.6.1 Innovation Diffusion Theory (IDT)

Everett Rogers’ Innovation Diffusion Theory (IDT) outlines how new ideas and
technologies spread through societies over time (Rogers, 2003). It's especially useful

for understanding the adoption of renewable energy technologies.

The IDT outlines how innovations are adopted through five key stages and adopter

categories, in the context of renewable energy.

The theory is built around several key concepts:

9 Source: Energy Policy Evolution in Sri Lanka
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Innovation: Introduction of technologies like solar PV, wind turbines, or smart meters.

Communication Channels: Information spreads via media, government programs,

peer networks, and industry bodies.

Time: Adoption occurs gradually, influenced by awareness, trialability, and perceived

benefits.

Social System: Cultural, economic, and policy environments shape adoption rates.

2.6.2 Policy Transfer and Policy Learning

Sri Lanka’s renewable energy strategy can be significantly enhanced through both
policy transfer and policy learning. Policy transfer involves adopting or adapting
successful frameworks and practices from other countries, such as Australia’s
Renewable Energy Target (RET) and coordinated “Powering Australia” plan to the
local Sri Lankan context to accelerate deployment of clean energy solutions. Policy
learning, on the other hand, encompasses iterative reforms and refinements in
domestic policy design, guided by comparative analyses of international policy
outcomes. By leveraging Australia’s experience, particularly in integrating grid-scale
renewables, developing incentive mechanisms, and implementing regulatory
structures, Sri Lanka can strengthen its institutional frameworks and improve policy

effectiveness in accelerating its energy transition.
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2.6.3 Multi-Level Governance

Multi-level governance refers to the distribution of decision-making authority across
different levels of government; local, national, and supranational and is increasingly
relevant in the context of renewable energy policy. This framework is particularly useful
for comparing governance structures in federal systems like Australia, where states
and territories play a significant role in energy policy, with unitary systems such as Sri
Lanka, where central government decisions dominate. Understanding how
responsibilities and resources are allocated across these levels can illuminate the
challenges and opportunities in implementing cohesive and effective renewable energy

strategies (Hooghe & Marks, 2003).

2.7 Comparative Studies in Renewable Energy Policy

Comparative studies in renewable energy policy have traditionally focused on
contrasts between developed and developing countries, offering insights into
structural, financial, and institutional differences. However, there is a notable gap in
research specifically comparing Australia and Sri Lanka, or more broadly, South Asian
contexts (International Energy Agency [IEA], 2023). Lessons drawn from regions such
as Europe, Latin America, and Africa consistently highlight the importance of policy
stability, independent regulatory bodies, and targeted financial mechanisms as key
enablers of successful energy transitions. These findings suggest that similar
principles could be adapted to strengthen renewable energy governance and

implementation in Sri Lanka.
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2.8 Identified Research Gaps

A limited body of comparative research exists examining the barriers to, and potential
solutions for, renewable energy development in Sri Lanka and Australia. Furthermore,
there is a notable shortage of region-specific policy transfer studies relevant to the
South Asian context. Consequently, there remains a clear need for integrated
analytical approaches that incorporate technical, financial, policy, and political
dimensions to more comprehensively address the challenges associated with

renewable energy transitions.

2.9 Chapter Summary

This review demonstrates that while global renewable energy adoption is accelerating,
developing countries like Sri Lanka face distinctive challenges compared to developed
economies such as Australia. Policy, technology, finance, and politics interact to create
unique barriers, but lessons can be learned from successful transitions elsewhere. The
comparative focus of this study addresses a key gap in both academic and policy

literature.
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CHAPTER 3

3 METHODOLOGY

3.1 Introduction

This chapter provides a comprehensive overview of the methodological approach for
this comparative study. By adopting a mixed-methods strategy, the research aims to
capture both macro-level trends and the nuanced experiences of stakeholders involved

in renewable energy transitions in Sri Lanka and Australia.

3.2 Research Design

3.2.1 Justification for Mixed-Methods Approach

The complex, multi-layered challenges of renewable energy transitions cannot be fully
understood through a single method (Creswell & Plano Clark, 2018). Quantitative data
is critical for identifying trends in capacity growth, investment flows, and policy
effectiveness, while qualitative data provides depth by exploring stakeholder

perspectives, institutional challenges, and political dynamics.

3.2.2 Comparative Case Study Methodology

A comparative case study enables deep, context-sensitive analysis of how and why
renewable energy transitions unfold differently in Sri Lanka and Australia. Each country
serves as a case, and the method involves:

Describing: The policy and market landscape in each context.
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Explaining: The factors driving differences and similarities.

Learning: Which elements of Australia’s model may be adapted to Sri Lanka.

3.2.3 Why these countries?

Australia exemplifies a developed nation with advanced energy integration, while Sri

Lanka illustrates a developing country facing typical barriers of the South Asian region.

3.3 Data Collection Methods

3.3.1 Secondary Data Collection

3.3.1.1 Data Sources

a.) International databases: IEA, IRENA, REN21, World Bank, Asian Development
Bank (ADB).

b.) National sources: Sri Lanka Sustainable Energy Authority (SLSEA), Ceylon
Electricity Board (CEB), Australia’s Department of Climate Change, Clean Energy
Council.

c.) Academic literature: Peer-reviewed journals, books, previous case studies.

d.) Grey literature: NGO reports, conference proceedings, industry white papers.

3.3.1.2 Data Types

1) Quantitative: Installed capacity (MW), share of renewables (%), investment
amounts (USD), policy target achievements.
2) Qualitative: Policy texts, regulatory frameworks, reports on implementation

challenges, stakeholder perspectives and interviews.
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3.3.1.3 Data Collection Process

I. Systematic search using keywords: “renewable energy,” “Sri Lanka,” “Australia,”

M« ” o«

“policy,” “finance,” “technology,” “governance.”
II. Inclusion/exclusion criteria: Only data from 2010-2025, preference for peer-

reviewed and official sources.

3.3.1.4 Data Reliability

In rigorous renewable energy research, ensuring data reliability involves two key
methodological strategies. First, scholars often conduct cross-validation between
multiple authoritative sources, such as corroborating national or government reported
statistics with datasets from the International Energy Agency (IEA). This approach
helps reconcile discrepancies, standardize measurement units, and reinforce
confidence in reported capacities, production figures, and projections by leveraging the
methodological robustness of sources like the IEA’'s Renewable Energy Progress
Tracker. Second, qualitative insights such as findings from expert interviews are
systematically triangulated with quantitative datasets (Leech et al 2007) emphasize
this formal triangulation, which employs multiple analytical tools (e.g., constant
comparison, domain, or taxonomic analysis) to validate emerging patterns across data
types and thus enhance the credibility and completeness of research conclusions. By
embedding these strategies cross-checking statistical records and triangulating
gualitative evidence researchers strengthen the internal validity and overall robustness
of renewable energy assessments cross-checking between sources (government data

with IEA datasets).
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3.3.2 Primary Data Collection

3.3.2.1 Expert Interviews

1) Participant Selection:

Criteria: Minimum 2 years of experience in energy sector policy, development,
regulation, or project implementation.

Sources: LinkedIn, professional associations, government directories, academic &
industry networks (Ceylon Electricity Board (www.ceb.lk) from Sri Lanka & Energy

Queensland (www.energyqueensland from Australia.

Target: more than 10 expert participants from Sri Lanka & Australia respectively.

2) Interview Design:

Semi-structured format: Allows both comparison and depth.

Key Survey Questions: Majority Structured as Multiple-Choice Items

a) Can you describe the key policy/technology barriers facing renewable energy in
your country?

b) What role does political stability play in investment decisions?

c) Have you observed successful approaches in other countries that could be

adapted locally?

Refer Interview Questionnaire for the detalils.

3) Logistics:
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“Google Form” is used to collect information from experts in Sri Lanka as well as in
Australia (fastest electronic media). Refer appendix 1-3 for details.

Duration: Approximately 15 minutes per interview.

3.3.3 Document Analysis

Documents reviewed: National renewable energy action plans, strategic frameworks,

legislative texts, regulatory agency annual reports, major investment agreements.

3.3.3.1 Purpose

In renewable energy research, purpose of document analysis is used to uncover gaps
between policy intentions and actual implementation, and to compare the structural
differences in regulatory frameworks across regions. This method helps researchers
assess how effectively policies translate into practice and how regulatory designs

influence renewable energy outcomes (Fransen et al.,2025).

3.3.3.2 Analytical approach

Use of coding sheets/checklists to assess document scope, clarity, and evidence of

policy learning or transfer.

3.4 Data Analysis Methods

3.4.1 Quantitative Data Analysis steps:

3.4.1.1 Descriptive statistics:

a) Mean, median, annual growth rate of renewable capacity and investment.

b) Time-series analysis to show trends pre- and post-major policy changes.
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c) Comparative tables/graphs (Capacity growth in Sri Lanka vs. Australia 2010—

2035)

3.4.2 Qualitative Data Analysis

3.4.2.1 Steps of Thematic Analysis

Initial reading of transcripts for
familiarization

A4

Generation of initial codes

A 4
4 "\

Grouping codes into broader themes
("Policy & governance", "Barriers
& challenges', "Finance & investnent”,
"Technology & infrastructure’,

"Learning & Comparison)

|

4 3

Comparing themes across countries
for commonalities and differences

\

Figure 24. Flow chart of Thematic analysis (Braun & Clarke, 2006)

3.4.3 Policy Content Analysis

Compare how policy documents address (or fail to address) core challenges and
identify presence of “policy transfer’ (explicit mention of adopting foreign best

practices).
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3.4.4 Integration with Quantitative Data

Narrative synthesis bringing together statistical trends and qualitative findings for each

research question.

3.5 Validity and Reliability

3.5.1 Ensuring Validity

1.) Data triangulation:

Cross-validate findings from interviews, documents, and quantitative dataset

2.) Respondent validation (member checking):

Share summaries with interviewees for confirmation or clarification.

3.) Peer debriefing:

Regular consultations with academic supervisors or expert panels to review analytical

approach and findings.

3.5.2 Ensuring Reliability

Audit trail: Detailed documentation of every step from data collection to final analysis.

3.6 Ethical Considerations

1.) Ethics Approval: Approval obtained from institution’s ethical policies.

2.) Informed Consent: All participants briefed on the study’s purpose, their rights, and

confidentiality protections

Kompiti Ajith Piyaratne 43



CHAPTER 3: METHODOLOGY

3.7 Data Security

Interview files stored on encrypted devices & secure cloud storage; only research team
member has access. In conducting this research, rigorous attention will be directed
towards identifying and mitigating potential risks, particularly those associated with
heightened political sensitivities in the study regions. To ensure the protection of all
participants; especially individuals contributing perspectives from Sri Lanka, all
quotations, contextual details, and any potentially identifiable information will be
thoroughly anonymised to safeguard their privacy and personal security. Furthermore,
the project will uphold strict standards of transparency by formally declaring all sources
of funding, research sponsorships, and any prior professional affiliations. This
approach is intended to maintain the highest level of research integrity, minimise
perceived or actual conflicts of interest, and reinforce the credibility and independence

of the study.

3.8 Limitations

1.) Data Accessibility: Difficulty in accessing the most current or granular data for Sri

Lanka, particularly on investment flows or grid performance.

2.) Interview Challenges: Some key informants may decline to participate,

especially on politically sensitive topics.

3.) Comparability: Structural differences (population size, market scale)

acknowledged as influencing findings results are interpretative, not predictive.

Kompiti Ajith Piyaratne 44



CHAPTER 3: METHODOLOGY

4.) Language: Some Sri Lanka documents are in Sinhala or Tamil languages where

translation is required.

3.9 Chapter Summary

The chapter has detailed a rigorous, multi-method research strategy for examining
renewable energy transitions in Sri Lanka and Australia. Through careful data
collection, analytical triangulation, and strict adherence to ethical standards, this study
aims to provide robust, actionable policy recommendations, while acknowledging
limitations inherent in comparative energy policy research. A strong sample interview

guide is critical for high-quality qualitative research.
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CHAPTER 4

4 DATA ANALYSIS - SRI LANKA VS. AUSTRALIA

4.1 Introduction

This chapter provides a rigorous comparative analysis of the renewable energy sectors
in Sri Lanka and Australia. It draws upon a combination of statistical datasets, policy
documents, and qualitative perspectives sourced from subject matter experts and key
industry stakeholders. Through this integrated evidence base, the chapter examines
critical points of convergence and divergence across technology adoption, financing
mechanisms, policy architecture, and broader political and institutional environments.
Data reliability and validity procedures were systematically applied to ensure analytical
robustness. The thematic discussion is organised around the principal barriers and
enabling factors identified in Chapters 2 and 3, establishing a foundation for
interpreting the dynamics that shape renewable energy development in both national

contexts.

4.2 Overview of Renewable Energy Growth: 2010-2025

4.2.1 Sri Lanka: Key Trends

Between 2010 and 2025, Sri Lanka’s installed renewable energy capacity
demonstrated consistent year-over-year growth, rising from approximately 1,435 MW
in 2010 (embedded within a total capacity of ~2,847 MW) to 3,612 MW by mid-2024,
and reaching 4,031 MW by early 2025 and 11.6 % increase over the previous year
(PUCSL, 2024.a; PUCSL, 2024.b; PUCSL, 2025). This trend is projected to accelerate

during 2026-2035, with higher average annual growth rates fuelled by stronger policy
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support and investment. Under a medium-growth scenario, total installed capacity is
expected to reach 6,531 MW by 2035, marking an overall increase of 4,031 MW from
its 2010 baseline. Notably, 2026 is anticipated to be the peak growth year, with a

projected 6.4 % annual increase, reflecting the impact of scaled renewable deployment

and grid integration (PUCSL, 2025).
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Figure 25. Sri Lanka renewable energy installed capacity growth trend (PUCSL)
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Figure 26. Sri Lanka renewable energy Installed capacity in 2025 by source (PUCSL)

4.2.2 Australia: Key Trends

Between 2010 and 2024, Australia’s installed renewable energy capacity increased
approximately fourfold, climbing from around 15 GW to an estimated 60 GW (IRENA,

2025, Clean Energy Regulator, 2024). The year 2024 marked a record-breaking
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Figure 27. Australia renewable energy installed capacity growth trend (CER, 2024)
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expansion, with 7.2—7.5 GW of new solar and wind capacity added; comprising 4.3 GW
of large-scale projects and 3.2 GW of rooftop solar installations (Clean Energy
Regulator, 2024; AEMO, 2025). By early 2025, renewable sources accounted for 43 %
of electricity generation in the National Electricity Market (AEMO, 2025), reflecting the
maturity and integration of this expanding capacity. The average annual growth rate
over the period was therefore around 10 %, with 2024 emerging as the highest year of
capacity addition. This sustained trajectory underscores Australia’s accelerated
transition toward a clean energy system, supported by robust deployment across both

utility-scale and distributed renewable assets.

Australia - Installed Renewable Energy Capacity by Source
(end-2024, GW)

Bioenergy

Hydropower

60.6% wind

38.47 GW
Solar PV

Source: IRENA, Renewable Capacity Statistics 2025 {end-2024 data); AENERT map citing IRENA

Figure 28. Australia renewable energy installed capacity in 2025 by source (IRENA)

Kompiti Ajith Piyaratne 49



4.2.3 Descriptive statistics

CHAPTER 4: DATA ANALYSIS

4.2.3.1 Capacity and investment measures

Measure Sri Lanka Australia Sri Lanka Australia
Capacity Capacity Investment Investment
(MW) (MW) USD million | USD million
Mean 635 13812 87.5 1750
Median 625 13500 87.5 1750
Annual growth rate | 4.30% 6.60% 5.60% 6.30%

Table 3. Capacity & investment measures of renewable energy (Australia Vs Sri Lanka)

Notes & Caveats:

1. Sri Lanka capacity figures lack full annual data; estimates based on aggregated
trends.

2. Sri Lanka investment data is insufficient for robust calculation.

3. Australia data is comprehensive and based on IRENA and national statistics.

4. 2024-2025 investment reflects unusually high surges and may skew

4.3 Technology and Infrastructure

4.3.1 Sri Lanka

Sri Lanka’s transition towards a renewable-powered grid is constrained by its aging
transmission infrastructure, which hampers the absorption of intermittent solar and
wind energy. Key transmission corridors such as the over 45 years old lines; linking
Matthew’s region lack the dynamic capacity and voltage control required for high
variable renewable energy (VRE) penetration, resulting in routine curtailment during
peak solar generation periods. Studies show that grid instability, reduced system

inertia, and overvoltage in distribution networks are becoming increasingly prevalent
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as rooftop solar and wind capacity expands, highlighting the urgent need for upgrades
such as on-load tap changers, synchronous condensers, and static VAR

compensators. [aiib.org], [ft.Ik] [researchgate.net].

On the storage front, Sri Lanka has limited utility-scale energy storage, only pilot
projects are underway. The nation’s first pumped hydro storage project, the 600 MW
Maha Oya facility, is still under development, while the Ceylon Electricity Board has
issued tenders for a 160 MW/640 MWh battery energy storage system (BESS) portfolio
slated for completion by mid-2026. These early-stage initiatives suggest that large-

scale storage is nascent but gaining traction as a critical enabler of grid flexibility.

4.3.1.1 Stakeholder insight

Stakeholder consultations reveal four binding constraints to scaling variable renewable
energy (VRE) in Sri Lanka. First, the aging transmission and distribution network was
not designed for high penetrations of solar and wind generation, leading to congestion,
voltage instability, and frequent curtailment, particularly during midday solar peaks.
Meeting national renewable energy targets requires significant grid modernisation,
including targeted corridor reinforcement, timely substation upgrades, modern
SCADA/EMS-based protection and control, improved reactive power and voltage
management, enhanced VRE forecasting, and flexible interconnection standards such
as ride-through capability, active power control, and dynamic line rating to improve

system observability and controllability.

Second, uncompensated curtailment of renewable output erodes project bankability

and deters investment, directly undermining confidence in achieving the 70%
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renewable share by 2030. Stakeholders call for transparent curtailment protocols
(thresholds, triggers, reporting), equitable compensation mechanisms, and regulatory
clarity on priority dispatch, complemented by market reforms such as ancillary service
markets, congestion management tools, and standardised curtailment clauses in

Power Purchase Agreements (PPA).

Third, the lag in large-scale storage deployment (pumped hydro and utility-scale
batteries) is viewed as a critical bottleneck for balancing intermittent generation,
without operational storage, the system relies on curtailment and conventional units,
limiting the integration of surplus solar and constraining frequency stability.
Stakeholders advocate for an enabling framework that recognises storage as a distinct
asset class with clear revenue streams (energy shifting, capacity, ancillary services),
streamlined permitting, bankable procurement (auctions or contracts-for-difference),
and near-term pilots to de-risk technologies and build institutional capability. Finally, a
skills gap; particularly outside urban centres affects installation quality, grid integration,
commissioning, and O&M performance. Recommended actions include expanding
TVET and tertiary programmes with VRE and storage modules, nationally recognised
certifications, utility developer training partnerships, manufacturer-supported
apprenticeships, and rigorous safety and quality standards. In summary, stakeholders
converge on coordinated grid modernisation, fair curtailment and market design,
accelerated storage deployment, and workforce development as the core enablers to

credibly and cost-effectively scale renewables.
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4.3.2 Australia

Australia’s renewable energy transition is supported by a robust technical foundation.
The National Electricity Market (NEM) has evolved to accommodate high penetrations
of variable renewable energy (VRE), with renewables contributing over 40% of annual
generation and instantaneous shares exceeding 75% in 2024. This capability is
underpinned by ongoing grid modernization initiatives, including advanced frequency
control services, inverter-based resource integration, and deployment of smart meters
and digital control systems to enable real-time demand response and distributed
energy resource management (Australian Energy Market Operator [AEMO], 2024;
Australian Energy Market Commission [AEMC], 2025). These measures collectively
enhance system flexibility and resilience as Australia progresses toward its 82%

renewable electricity target by 2030.

Australia is also a global leader in energy storage, exemplified by the Hornsdale Power
Reserve in South Australia; a pioneering 150 MW/194 MWh battery system that
demonstrated the economic and technical benefits of fast frequency response and grid
stability. Building on this success, large-scale projects such as the Victorian Big Battery
and Collie BESS, alongside rapid residential battery uptake, position Australia at the
forefront of storage innovation (Clean Energy Council, 2025). Complementing these
infrastructure advances is a strong technical workforce pipeline, supported by
university-industry partnerships, vocational training programs, and national upskilling
initiatives such as the Clean Energy Council’s “Job Ready” program. These efforts aim
to address skill shortages and ensure a qualified workforce for the expanding

renewable sector (Clean Energy Council, 2025; Federation University, 2023).
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4.3.2.1 Stakeholder insight

Stakeholders in Australia’s energy sector acknowledge that while the grid is technically
advanced, stability remains a challenge under high renewable penetration. As one
senior engineer from AEMO stated, “Grid stability is a challenge, but we’re investing
heavily in digital solutions, smart controls, real-time monitoring, and inverter-based
resources to keep the system secure” (AEMO, 2025). Similarly, a project manager
involved in the Hornsdale Power Reserve emphasized, “Battery storage is no longer
optional; it's the backbone of our renewable future” (Clean Energy Council, 2025).
These perspectives reflect a broader industry consensus that digital grid
modernization, advanced storage systems, and distributed energy resource
orchestration are critical to achieving Australia’s 82% renewable electricity target by
2030. Stakeholders also highlight the importance of workforce readiness, with a
university-industry partner noting, “Upskilling programs are essential & we need
technicians who understand both traditional grid operations and emerging digital

platforms” (Federation University, 2023).

4.3.3 Comparative analysis

Australia’s proactive investments and regulatory incentives have enabled a more

flexible grid. Sri Lanka lags due to funding and skills shortages.
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controls, smart
meters

limited dynamic
control

Dimension Australia Sri Lanka Key Notes

Grid Capacity | NEM supports high | Aging Australia invests in
VRE penetration; transmission SCADA, inverter-
advanced digital infrastructure; based resources.

Sri Lanka needs
upgrades

Storage Global leader in Minimal utility- Storage critical for
battery projects scale storage; VRE integration.
(Hornsdale, pilot BESS and | Australia demonstrates
Victorian Big pumped hydro cost and stability
Battery); pumped projects in benefits
hydro pipeline planning

Technical Strong university- Skills gap, Workforce readiness

Workforce industry pipeline; especially in influences project
national upskilling rural areas & execution and O&M
programs vocational quality

training

Table 4. Comparative analysis of technology and infrastructure 1°

4.4 Finance and Investment

4.4.1 Sri Lanka

Sources

Instruments

Challenges

Financing is dominated by
multilateral donors (ADB,
World Bank) and
government allocations,
with limited participation
from private capital.

Policy instruments
include feed-in tariffs
and net metering for
small projects;
implementation has
been inconsistent, and
no domestic green
bonds had been issued
as of 2023.

High perceived country
and project risk deters
international investors,
while currency risk and
bureaucratic hurdles
undermine bankability
and slow execution.

Table 5. Summary of analysis of finance and investment challenges in Sri Lanka

10 (ADB, 2024/AEMC, 2025)
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4.4.2 Australia

Sources

Instruments

Challenges

Significant private
investment, active green
bond market, superannuation
(pension) fund participation

Government “green
banks,” reverse
auctions, long-term
contracts

Regulatory risk (policy
debates), grid congestion
in high-growth regions

Table 6. Summary of analysis of finance and investment challenges in Australia

4.4.3 Comparative analysis

Australia’s advanced project-finance ecosystem and enabling regulatory regime,

underpinned by diversified sources of risk capital and innovative blended-finance

mechanisms, differ markedly from Sri Lanka’s reliance on external development

assistance and the conservative, collateral-dependent underwriting practices prevalent

in its banking sector.

Metric

Sri Lanka

Australia

Total RE investment (USD)

$1.5-2 hillion

$25-30 billion

Key Sources of Finance

Multilaterals, state
budget, few PPPs

Private sector, green
bonds, super funds

Green Bonds

None issued locally
(2023)

>$10 B issued since 2016

Average Project Size

1-50 MW

50-300 MW

Risk Mitigation Tools

Few, mainly donor-
driven

Insurance, hedging,
government “green bank”

Policy Incentives

Feed-in tariffs, VAT
exemptions, net
metering (patchy)

Large-scale Renewable
Energy Target, reverse
auctions, tax credits

Table 7. Comparative analysis of finance and investment
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4.5 Policy and Regulatory Frameworks

4.5.1 Key renewable energy policies & their Impact

4.5.1.1 Australia

Australia's policy landscape is more mature, with strong state-level leadership and
rapidly growing renewable capacity. The country is shifting from a coal-dominated

system toward a high-renewable grid supported by storage and transmission reforms.

1.) Renewable Energy Target (RET)

The Renewable Energy Target (RET) was designed to mandate the delivery of 33,000
GWh of renewable electricity by 2020, creating a national framework to accelerate
Australia’s transition away from fossil-fuel-based generation. To operationalise this
target, the scheme introduced two certificate mechanisms: Large-scale Generation
Certificates (LGCs) to incentivise utility-scale projects, and Small-scale Technology
Certificates (STCs) to support household and small-business installations. Together,
these instruments established a market-driven approach that linked renewable output

with compliance obligations for electricity retailers.

The RET was instrumental in triggering Australia’s first major wave of utility-scale wind
and solar development, significantly expanding renewable capacity and lowering
technology costs. By providing investment certainty, it helped mature the renewable
energy sector and bolster investor confidence in long-term project viability. Although

the 2020 target has been met, LGCs continue to play a meaningful role in driving
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additional renewable deployment, as ongoing demand for certificates sustains market

incentives beyond the formal completion of the scheme.

2.) Rewiring the Nation (2022+)

Rewiring the Nation, launched in 2022, is a federal initiative that commits A$20 billion
to accelerate the development of critical transmission infrastructure across Australia.
Its primary aim is to enable the construction of renewable energy zones and major
interstate interconnectors, creating a modern grid capable of integrating large volumes
of renewable generation. By addressing long-standing constraints in the national
transmission network, the policy seeks to provide the essential backbone for

Australia’s clean energy transition.

The program removes one of the most significant barriers to renewable deployment,
the lack of transmission capacity and thereby unlocking gigawatts of potential
large-scale solar, wind, and storage projects. Strengthening interconnection between
regions also enhances grid reliability and helps absorb the operational impacts of
ageing coal-fired power station retirements. Overall, Rewiring the Nation is expected
to improve system stability, support decarbonisation objectives, and lower long-term

energy costs through increased access to renewable resources.
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3.) Capacity Investment Scheme (CIS) — 2023 onward

The Capacity Investment Scheme (CIS), introduced from 2023 onward, is a federal
mechanism designed to underwrite new renewable generation and energy-storage
capacity through competitive tenders. Its core policy target is to accelerate investment
in firmed renewable energy by providing incentives for utility-scale batteries, pumped
hydro and other long-duration storage technologies. By offering revenue-stabilising
arrangements, the CIS aims to create a secure investment environment that brings
forward the development of reliable, dispatchable clean-energy assets. The scheme’s
impact is expected to be significant across the energy sector. It supports rapid build-out
of new renewable and storage projects, providing developers with financial certainty
that reduces project risk and unlocks capital. Critically, the CIS helps ensure system
reliability as ageing coal-fired plants retire, enabling renewable energy to replace this
capacity without compromising grid stability. Overall, it strengthens Australia’s pathway

toward a cleaner, more resilient electricity system.

4.) State-level Renewable Energy Zones (NSW, QLD, VIC)

State-level Renewable Energy Zones (REZs) in New South Wales, Queensland and
Victoria establish designated regions where renewable generation can be efficiently
developed through coordinated planning. These zones provide pre-planned
transmission access, streamlined development and environmental approvals, and
competitive auction processes that allocate capacity to developers. By reducing
regulatory uncertainty and aligning transmission and generation investment, REZs

create clearer, lower-risk pathways for large-scale solar and wind projects.
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The establishment of REZs has become one of the most significant drivers of
Australia’s rapid renewable energy expansion. Queensland and Victoria, in particular,
have emerged as some of the fastest-growing renewable energy jurisdictions in the
Asia—Pacific region, supported by strong state-level policy commitments and
investor-ready frameworks. These zones attract substantial global investment by
offering predictable planning, clear procurement mechanisms, and long-term project

visibility, strengthening Australia’s position as a competitive renewable energy market.

5.) Hydrogen Strategy (2020, updated 2023)

Australia’s Hydrogen Strategy (2020, updated in 2023) sets out a national ambition to
establish the country as a leading global exporter of green hydrogen. The policy
framework drives large-scale deployment of renewable-powered electrolysers,
supports the creation of hydrogen hubs across key industrial regions, and funds
early-stage trials in hydrogen transport and supply-chain logistics. Together, these
measures aim to accelerate commercial readiness, build domestic capability, and
position hydrogen as a central pillar of Australia’s future energy and export economy.
The strategy has catalysed significant investment in new renewable energy generation,
particularly large solar and wind projects designed to supply electricity for green
hydrogen production. It has also strengthened Australia’s role in emerging international
hydrogen markets, with major partnerships established with countries such as Japan,
Singapore and members of the European Union. These collaborations enhance
technology transfer, secure future export pathways, and reinforce Australia's potential

to become a key supplier in the global transition to low-carbon fuels.
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6.) Safeguard Mechanism Reforms (2023+)

The Safeguard Mechanism reforms introduced from 2023 aim to reduce emissions
from Australia’s largest industrial facilities by requiring them to meet progressively
declining emissions baselines. By tightening these baselines over time, the policy
encourages industries to adopt cleaner technologies, invest in renewable energy, and
pursue electrification as part of their operational transition. The reforms are designed
to align major emitters with national climate goals while maintaining competitiveness
across heavy-industry sectors. These changes have significant implications for
Australia’s energy landscape. As industries seek low-emissions pathways, demand for
renewable electricity and supporting infrastructure is expected to grow, indirectly
stimulating the expansion of the renewable energy sector. The mechanism therefore
plays a key enabling role in Australia’s broader decarbonisation strategy, supporting
the nation’s long-term trajectory toward net-zero emissions by promoting cleaner

industrial practices and accelerating low-carbon investment.

Policy Targets Policy Design Regulation
Independent market operators Strong,

Federal and state-level P P . g .
and regulators. independent; limited

targets (e.g., 50%-+ ) L

. Consistent, well-enforced political interference

renewables in some
frameworks (Renewable Energy | at the

states by 2030) . : . .
Target, feed-in tariffs, etc.). implementation level

Table 8. Impacts of renewable energy policy in Australia
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4.5.2 Time-series analysis: Trends pre- and post-major policy changes

4.5.2.1 Sri Lanka

Sri Lanka: Renewable Electricity Share (%) — with policy breakpoints
80%
70% A 2030 target (70%)
g 60%
Qo
@ 50%
=
7]
g 40%
E
= 30%
1]
c
& 20%
=@ Sri Lanka — Renewables share
10%
A 2030 target: 70%
0%
° 2016 2018 2020 2022 2024 2026 2028 2030
Year
Figure 29. Sri Lanka_ renewable energy share with policy lines (PUCSL)
4.5.2.2 Australia
Australia: Renewable Electricity ‘Share(%) — with policy breakpoints
90%
2030 target (82%)
80% A
70%
& e0%
[}
3
< 50%
1]
2
< 40%
=
2
& 30%
20%
10% —8— Australia — Renewables share
A 2030 target: 82%
0,
O?Old 2016 2018 2020 2022 2024 2026 2028 2030
Year

Figure 30. Australia_Renewable energy share with policy lines (CEC)
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4.5.3 Comparative analysis

Sri Lanka and Australia present contrasting yet instructive policy environments for
understanding renewable-energy transitions in diverse economic and institutional
contexts. Sri Lanka’s renewable-energy policy landscape is predominantly motivated
by energy-security concerns, fiscal pressures arising from the heavy dependence on
imported fossil fuels, and national commitments to climate mitigation. Central to this
policy framework is the government’s target of achieving 70% renewable electricity by
2030, supported by initiatives such as the Soorya Bala Sangramaya rooftop-solar
program and recent amendments to the Sri Lanka Electricity Act aimed at expanding
private-sector participation in generation. Despite these ambitions, the efficacy of Sri
Lanka’s policy implementation remains constrained by structural barriers, including the
financial instability of the Ceylon Electricity Board (CEB), prolonged project approval
processes, and limited transmission-system capacity. These systemic challenges have
slowed deployment rates, resulting in an uneven growth trajectory despite favourable
national targets and substantial technical potential (Asian Development Bank, 2023;

International Energy Agency, 2022).

In contrast, Australia’s renewable-energy transition is driven primarily by
decarbonisation imperatives, market liberalisation, and the strategic need to replace
ageing coal-fired generation assets. Following the successful implementation of the
Renewable Energy Target (RET), Australia’s expansion is now propelled by a suite of
integrated policy instruments, including Renewable Energy Zones (REZs), the

Capacity Investment Scheme (CIS), and the Rewiring the Nation
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transmission-infrastructure program. These mechanisms reduce investor risk, provide
long-term revenue certainty, and address grid-integration challenges by coordinating
generation and transmission development. Supported by a liberalised electricity
market and robust regulatory institutions, Australia has achieved one of the world’s
fastest per-capita deployments of solar and wind capacity, aided by comprehensive
infrastructure-planning frameworks and supportive state—federal policy alignment
(CSIRO, 2023; Australian Department of Climate Change, Energy, the Environment

and Water, 2024).

Taken together, the comparison highlights that while Sri Lanka’s policy framework is
aspirational and security-driven, its progress is hindered by financial and institutional
constraints conversely, Australia’s policy ecosystem is characterised by coordinated
market-based mechanisms and investment certainty, facilitating a more rapid and
consistent scaling of renewable-energy capacity (IEA, 2023; Energy Security Board
Australia, 2024). This divergence provides valuable insight into how institutional
capacity, economic resilience, and regulatory maturity shape the translation of

renewable-energy policies into measurable deployment outcomes.

Further, the qualitative analysis conducted through expert interviews revealed that this
factor was emphasised by 82% of participants in Sri Lanka and 66% of participants in

Australia.
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4.6 Political and Governance Factors

4.6.1 Sri Lanka

Political instability

Impacts

politicized.

Changes in government disrupt continuity.
Appointments to energy agencies often

Project delays, contract cancellations,
loss of investor confidence

Table 9. Impacts of political and governance factor on renewable energy in Sri Lanka

4.6.2 Australia

Political context:

o Debate over climate ambition, but core energy market rules remain steady

o Regulatory agencies largely shielded from direct political interference

4.6.3 Comparative analysis:

The qualitative analysis conducted through expert interviews confirmed that this factor
was emphasised by 54% of participants in Sri Lanka and 25% of participants in

Australia. Depoliticizing energy governance is a major lesson that Sri Lanka can draw

from Australia.

Indicator

Sri Lanka

Australia

Political Stability
(2010-2023)

Low-moderate
(multiple transitions,
economic crisis 2022)

High-moderate
(some political debate,
but market continuity)

Government Interference

Frequent
project awards, policy
reversals

Low
agencies operate
independently
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Higher
. . , Lower

Corruption Perception! (transparency Int'l CPI: (CPI 75/100)

36/100) '
R
_ Every 3-5 years, are .

Policy Reversal Frequency : core rules stable since

sometimes faster 20005

Table 10. Comparative analysis of factors of impact

4.7 Social and Human Capital Factors

4.7.1 Sri Lanka

Social and human capital factors play a critical role in shaping the success of
renewable energy development in Sri Lanka, as recent research highlights that socio-
cultural barrier, limited public support, and insufficient technical expertise significantly
slow down the adoption of renewable technologies. Findings show that despite the
strong theoretical potential for solar, wind, mini-hydro, and biogas, projects often face
resistance from communities, especially where land acquisition or relocation is
involved, while gaps in skilled labour and institutional capacity further constrain
progress. These human centered challenges, combined with inconsistent regulatory
frameworks and financing difficulties, underscore that technological solutions alone are
not enough; meaningful community engagement, public awareness, and investment in
human capital are essential to strengthen Sri Lanka’s transition toward sustainable

energy (Kankanamge & Pathmadewa, 2025).

11 Corruption Perceptions Index (CPI): Higher score = less corruption
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Community Engagement | Skills Gap Gender/Equity

Underrepresentation of
women and marginalized
groups in energy decision-
making

Limited trained
professionals,
especially in rural
zones

Mixed; high for small hydro,
lower for wind/solar in some
areas

Table 11 Social & human capital factors in Sri Lanka

4.7.2 Australia

Community Engagement Skills Gap Gender/Equity

Government and
industry programs for
upskilling

Growing emphasis, including
‘community energy” projects

Improving, but still gaps
at senior levels

Table 12. Social & human capital factors in Australia

4.7.3 Comparative analysis

Australia’s investment in skills and community participation provides models for Sri

Lanka’s human capital development.

Sri Lanka

Aspect Australia

Skills Pipeline

Under-resourced universities,
few energy programs

Strong university-
industry collaboration

Training Programs

Limited, mostly donor/NGO
funded

Ongoing, funded by
gov't/industry

Gender Balance

<20% women in sector

~25-30%, increasing
efforts

Community Engagement

Mixed: High for some
hydropower, low for
wind/solar

High: “community
energy” projects,
public consultations

Table 13. Comparison of community engagement and skill development status
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4.8 Lessons Learned and Best Practices

: . . : Australia .
Dimension Sri Lanka Barriers Enablers Lessons for Sri Lanka
Instability, overla Stable,
Policy/Regulation weak en)f/(')rcemegt' independent | Depoliticize, streamline
regulation agencies
Active
. Donor dependence, : Develop green bonds,
Finance . . private/green . o
risk aversion . risk mitigation
finance
Outdated grid, little Smart grid, Invest in grid
Technology . o
storage storage pilots modernization
Ongoing
Skills Shortages, rural- training, Technical education
urban gap partnerships investment
. L Shielded Institutional
Political High interference . .
agencies independence

Table 14. Summary of Barriers, Enablers, and Lessons for Policy Transfer

4.9 Case Studies

Case 1: Successful Solar Project (Australia)

Location: Queensland Solar Farm

Key features: Private-public partnership, long-term power purchase agreement,
advanced grid integration

Outcome: Exceeded expected output, strong community support

Case 2: Wind Project Delays (Sri Lanka)

Location: Mannar Wind Power Project

Key issues: Policy delays, grid bottlenecks, local opposition

Outcome: Significant delays, revised project design after consultations
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4.10 Synthesis and Discussion

To build on the insights discussed above, the following section presents a comparative

analysis that evaluates these findings across the selected contexts.

4.10.1 Comparative analysis

4.10.1.1 Grid modernization

Australia’s proactive grid upgrades (smart meters, digital controls, and battery storage)
have enabled high renewable penetration without major blackouts. Sri Lanka’s grid, by
contrast, remains a bottleneck; technical experts across all focus groups emphasized
the urgent need for both infrastructure investment and grid operator training. The
qualitative findings from expert interviews indicated that grid flexibility within the
existing network in Sri Lanka is a significant challenge and a bottleneck for renewable

energy growth, with 82% of participants in Sri Lanka. Refer

4.10.1.2 Finance

The presence of a “green bank” and the regular issuance of green bonds in Australia
dramatically lowered the cost of capital and attracted pension fund money into
renewables. In Sri Lanka, projects remain heavily reliant on donor funds and must
navigate currency risk, policy risk, and lack of domestic financial innovation. The
gualitative findings derived from expert interviews indicate that limited access to
finance for renewable energy projects constitutes a critical structural barrier in Sri
Lanka, with 72% of Sri Lankan participants identifying this constraint as a key

impediment to sectoral advancement. Refer 3.1
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4.10.1.3 Policy stability

Australian regulatory agencies (e.g., AEMO, AER) provide investor confidence. The
result is a “virtuous cycle” of investment, job creation, and political buy-in. Sri Lanka’s
agencies are more vulnerable to political interference; nearly every policy focus group
pointed to a major project delayed by leadership change. The qualitative insights from
expert interviews reveal that political resistance and policy instability are major
structural obstacles in Sri Lanka, with 54% and 82% of Sri Lankan respondents
respectively identifying these factors as significant impediments to the sector’s

progress.

4.10.1.4 Human capital

Australia’s collaboration between industry and universities has created a strong
pipeline for renewable energy engineers and technicians, while Sri Lanka’s sector

struggles with brain drain and underfunded training programs.

4.10.1.5 Community engagement

Australia’s model of “community energy” (where locals co-own or invest in projects)
has increased public support and eased permitting challenges. This could be adapted

for Sri Lanka’s small hydro and rooftop solar programs.

This comparative analysis demonstrates that while both countries face challenges
scaling renewables, Australia’s policy stability, regulatory independence, and financial

innovation have enabled rapid growth. Sri Lanka’s path is constrained by policy
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volatility, financial risk, and infrastructural limitations but can accelerate progress by

adapting relevant elements from the Australian model, always with local context in

mind.
Quote: “We can't just transplant policies, but we can learn from
Australia’s independent regulatory approach and robust finance
mechanisms.” (Sri Lankan policymaker)
4.10.2 Conclusion of comparative analysis

The comparative analysis demonstrates that renewable energy transitions depend as
much on coherent policy and institutional capability as on technological and financial
factors. While Sri Lanka requires context-specific adaptation rather than direct transfer
of Australian models, the study identifies several mechanisms with clear relevance:
legislated renewable targets integrated with long-term planning, REZ-based
competitive procurement supported by bankable PPAs, strengthened grid and market
governance, and innovative public-sector financing. Sequencing these reforms,
establishing grid and payment security foundations before scaling auctions and system
services markets, offers a practical and credible pathway for Sri Lanka to accelerate
renewable uptake while maintaining reliability and social licence. Together, these
findings underscore the importance of stable policy, empowered institutions, and

strategic investment in enabling effective and sustainable energy transitions.

Feature Sri Lanka Australia

~70% by 2030 (not on ~50% by 2030 (some states

National RE Target track) higher)

Low, changes with

Policy Stability governments

High, rare major reversals
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Independent Regulator

No (politically appointed)

Yes (Australian Energy
Regulator, AEMO)

Policy Incentives

Feed-in tariffs, net
metering

Renewable Energy Target,
auction schemes

Agency Overlap

High (SLSEA, CEB,
others)

Low, clear mandates

Enforcement Capacity

Weak

Strong

Table 15. Comparative summary of key features between Sri Lanka and Australia

4.10.3 Thematic Cross-Country Matrix
: : Australia:
Theme =il L_anka. N Successful Transferability/Notes
Barrier ;
Solution
Grid Outdated. cannot Massive grid Requires funding,

Modernization

absorb high RE

upgrades, battery
storage pilots

donor/private
collaboration

incentives

market signals

Independent Challenging but
. - Frequent changes, :
Policy Stability e . regulators, cross- | essential, legal reform
politicized agencies
party support needed
Elevated risk, donor | Green bank, green | Build local capital
Financing dependence, few bonds, clear markets, partner with

IFls 12

Skills/Human
Capital

Rural/urban gap, few
energy programs

Training pipelines,
skills recognition

Leverage Australian
training partnerships

projects

shareholding

Political High; delays, Low, agencies Legislative change,
Interference reversals shielded by law international pressure
Consultations,
, Uneven, local « . .
Community " community Adapt community
opposition to some , .
Engagement energy ownership models

Table 16. Summary of key barriers & transferable solutions to Sri Lanka

12 International Financial Institutes
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CHAPTER 5

5 DISCUSSIONS AND RECOMMENDATIONS

5.1 Introduction

This chapter translates the findings of the comparative analysis into actionable
recommendations for Sri Lanka, focusing on policy, institutional, financial, technical,
and social dimensions. The recommendations are informed by Australia’s successes
and Sri Lanka’s specific barriers, with clear steps for adaptation, implementation, and

monitoring.

5.2 Guiding Principles for Policy Transfer

Before proposing specific measures, it is vital to recognize that:

o Policy transfer is not policy copying: What works in Australia may need
adaptation to Sri Lankan realities—political, cultural, and economic.

« Stakeholder engagement is critical: Solutions must be locally owned and
sensitive to diverse interests.

« Phased, iterative reform is best: Start with quick wins, pilot projects, and build

toward systemic change.

5.3 Institutional and governance reforms

Establishing an independent energy regulator is a key component of the broader

institutional and governance reforms.
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5.3.1 Establish an independent energy regulator

Rationale:
Australia’s independent energy regulators (e.g., AER, AEMO) have created stable,

investor-friendly environments by reducing political interference.

Sri Lanka Action Plan:

o Pass legislation to create an independent energy regulatory authority.

o Ensure appointments are merit-based, with cross-party oversight.

o Grant clear mandates for tariff setting, grid access, dispute resolution, and policy
enforcement.

e Include consumer and civil society representation on oversight boards.

5.3.2 Streamline agency mandates

Rationale:

Overlapping mandates (SLSEA, CEB, MoE) slow policy and project approvals.

Action Plan:

« Review and revise roles/responsibilities.
e Merge or coordinate agencies to reduce duplication.

« Digitize approval processes for transparency and speed.
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5.4 Policy and Regulatory Frameworks

A national renewable energy roadmap is essential because it provides the strategic

direction needed to align and integrate rigorous policy and regulatory frameworks.

5.4.1 Create a national renewable energy roadmap

Rationale:

Australia’s clear, multi-decade targets provided certainty for investment and planning.

Action Plan:

e Develop and publish a binding roadmap to 2035, with interim milestones for 2025,
2030, and 2035.

e Align with Paris Agreement and SDG targets.

e Include periodic reviews, with stakeholder consultation.

« Codify targets in law to protect from political cycles.

5.4.2 Incentivize private sector and foreign investment

Rationale:

Australia leverages private and institutional capital via incentives and de-risking.

Action Plan:

Expand feed-in tariffs and introduce reverse auctions for utility-scale RE projects.

Offer long-term power purchase agreements (PPAs) with guaranteed terms.

Provide tax breaks and duty waivers for RE equipment imports.

Develop one-stop shops for investors.
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5.5 Financing Mechanisms

5.5.1 Establish a National Green Fund

Rationale:

Australia’s Clean Energy Finance Corporation (CEFC) catalysed billions in investment.

Action Plan:

« Capitalize a Green Fund with a mix of government, donor, and private funds.

« Mandate lending to high-impact solar, wind, storage, and grid modernization
projects.

« Leverage international green climate finance.

5.5.2 Promote “Green Bonds” and blended finance

Action Plan:
« Partner with banks to issue Sri Lanka’s first green bonds.
e Use blended finance to reduce risk for private investors (e.g., partial guarantees).

e Attract diaspora investment in national RE projects.

5.5.3 Reduce foreign exchange (FX) and policy risks

Action Plan:
« Offer hedging products for FX risk.

« Build reputation for honouring PPAs and regulatory consistency.
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5.6 Technology, Grid, and Infrastructure

5.6.1 Accelerate grid modernization

Rationale
Australia shows that modern grids supported by smart meters, digital controls, and
large-scale battery storage are crucial for reliably integrating high renewable energy

levels.

Action Plan:

1. Prioritize donor and Green Fund resources for grid upgrades in high-renewable
regions.
2. Deploy smart meters, digital controls, and modern SCADA systems.

3. Begin pilot projects for battery storage (drawing on Australian case studies).

5.6.2 Support distributed and community energy

Action Plan:

1. Create incentives for rooftop solar, mini-grids, and community-owned wind/solar
projects.

2. Simplify net metering and grid interconnection.

3. Provide technical and financial support to rural cooperatives.
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5.7 Human Capital and Skills Development

5.7.1 Invest in renewable energy education and training

Rationale:

Australia’s renewable energy success shows that strong vocational training and
industry-aligned programs are critical for building the skilled workforce needed to scale

renewables.

Action Plan:

1. Launch technical education programs in partnership with universities and industry
(modelled on Australian TAFE and apprenticeship systems).

2. Offer scholarships and incentives for women and marginalized groups to enter RE
fields.

3. Create certification/accreditation for RE technicians and installers.

5.7.2 Knowledge exchange and regional partnerships

Action Plan:

1. Facilitate ongoing government and industry exchanges with Australia/other suitable
countries (study tours, workshops, online platforms).

2. Engage with IRENA and SAARC for regional capacity building.
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5.8 Community Engagement and Equity

5.8.1 Increase local stakeholder participation

Action Plan:

1. Mandate community consultations for all major RE projects.
2. Pilot “community energy” models with local shareholding.

3. Prioritize rural electrification and job creation in project siting.

5.8.2 Address gender and social inclusion

Action Plan:

1. Set gender targets for workforce participation.
2. Fund women led RE entrepreneurship initiatives.

3. Monitor and report on equity impacts.

5.9 Monitoring, Evaluation, and Learning

5.9.1 Establish a results framework

Action Plan:

1. Develop key performance indicators (KPIs) for grid reliability, capacity additions,
private investment, gender inclusion, and emissions reduction.

2. Set up an annual review mechanism with public reporting and external audits.

3. Build adaptive learning loops, policies should be adjusted based on evidence and

feedback.
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5.10

Strategic Roadmap: 2026-2035

Proposed Timeline of Actions (subject to review with other factors)

Year Actions
2026 Establish independent regulator; launch Green Fund; pilot battery
storage in selected regions
2026 First green bond issued; national RE roadmap codified in law; begin
grid upgrades in most congested provinces
2027 Launch skills initiative; introduce reverse auction for wind/solar
2028 First community energy pilots operational; rural electrification push
2029 Evaluation & scale-up: expand successful models, adjust policy
incentives
2030+ Regular roadmap reviews, new target setting, region-wide knowledge
exchange
Table 17. Proposed Strategic timeline
3 Renewable Energy Policy & Implementation
l Roadmap (2026—2030+)
[ 2026 2028 2029 4
: / ‘é‘ @ ')
<IN\ zzz 7R / (
riiing 1o -, il =N
Phase 1: \ P! '\ Phase 4: Phase 5:
Institutional Market & Skills \; Evaluation & Long-Term Governance
& Financial Development 4 Ac 1f Scaling-Up & Knowledge Exchange
Foundations
« Establish » Launch + First community » Expand « Regular
independent skills initiative energy pilots succescful roadmap reviews,
regulator operational models new target setting
* Launch Green * Introduce + Rural « Adjust policy + Region-wide
Fund; pilot reverse auction electrification push  incentives knowledge exchange
battery storage for wind/solar
» Issue first green bond; codify RE roadmap into law * Regular roadmap reviews, new target setting
« Begin grid upgrades in congested provinces * Region-wide knowledge exchange
2026 2027 2028 2029 2030+
Phase 1: Institutional & Financial Foundations Phase 5: Long-Term Governance
(2026) -« Launch Green Fund; pilot battery storage & Knowledge Exchange (2030+)

« Issue first green bond; codify RE roadmap into law

Figure 31 Proposed timeline roadmap for Sri Lanka
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5.11 Risks and Mitigation Strategies

Risk Mitigation Action
Political Legal safeguards, stakeholder engagement,
interference transparency

Donor/foreign

. Broaden funding sources, develop local capital markets
finance delays

Accelerate training programs, incentivize diaspora

Skills shortages
return

Grid reliability Phased RE integration, battery/storage pilots

Early and ongoing community engagement, fair
compensation mechanisms
Table 18. Summary of risk mitigation strategies

Social opposition

5.12 Adaptation: Tailoring Australian Lessons to Sri Lanka

Key Principle: Policy transfer should be context-driven, not a “copy-paste.”

What to emulate: Independent regulation, green finance innovation, intense training
pipeline.

What to adapt: Community models, regulatory enforcement (local legal context),
investment incentives.

What to avoid: Over-complexity, solutions that rely on scale/economies only possible

in Australia.

5.13 Chapter Summary
Sri Lanka’s transition toward a resilient and sustainable renewable energy sector
demands an integrated, multi-dimensional approach encompassing policy reform,

financial innovation, technological modernisation, workforce development, and social

equity. By selectively adopting and contextualising successful strategies implemented
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in Australia, particularly in areas such as regulatory consistency, market-based
investment frameworks, grid integration technologies, and community-centred
transition models, Sri Lanka can meaningfully accelerate its decarbonisation trajectory.
Such an approach will enhance national energy security, support the achievement of
climate commitments, and facilitate a just and inclusive energy transformation that

benefits all segments of society.
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CHAPTER 6

6 CONCLUSION AND FUTURE RESEARCH DIRECTIONS

6.1 Introduction

This chapter synthesizes the findings from the preceding chapters, underscores the
significance of the comparative analysis between Sri Lanka and Australia, and outlines
the implications for renewable energy policy and practice in the South Asian context.
It concludes with reflections on limitations and offers a roadmap for future research in

renewable energy transitions.

6.2 Summary of Major Findings

The comparative study has revealed critical insights regarding the global growth and

challenges of renewable energy, with a special focus on Sri Lanka and Australia:

1) Global Trends: There is a clear global momentum toward increasing renewable
energy deployment, driven by falling technology costs, international climate
commitments, and heightened investor and public interest.

2) Sri Lanka’s Context: Despite ambitious targets, Sri Lanka faces persistent
barriers: outdated grid infrastructure, fragmented governance, limited financing
mechanisms, and policy instability. However, its high renewable resource potential,
especially for solar and wind, remains underutilized.

3) Australia’s Experience: Australia demonstrates the benefits of stable institutions,

robust policy frameworks, and innovative financing. It has successfully scaled
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renewables through market-based incentives, independent regulation, and a strong
technical workforce.

4) Comparative Lessons: Sri Lanka can accelerate its energy transition by adapting
key Australian strategies, especially institutional independence, green finance, and

community engagement, while tailoring them to local realities.

6.3 Policy and Practical Implications

The findings of this thesis inform both policymakers and practitioners:

1) For Policymakers: Clear, stable, and independent regulation is critical for investor
confidence and sector growth. Policy continuity and stakeholder participation must
be institutionalized to prevent reversals.

2) For Investors and Developers: Improved financial instruments, such as green
bonds and blended finance, will be essential for scaling projects beyond donor
dependence.

3) For Civil Society and Communities: Inclusive community energy models and
workforce development will foster local ownership and job creation, reducing

resistance and maximizing benefits.

6.4 Limitations of the Study

While this thesis has offered valuable insights, several limitations should be noted:
e Data Gaps: Some data (especially recent or region-specific investment figures)

were not publicly available or were inconsistent between sources.
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o Stakeholder Representation: Despite efforts to engage diverse voices, certain
groups (such as rural women, small investors, or local politicians) may have been
underrepresented in interviews and focus groups.

« Comparative Generalizability: Australia’s context differs significantly in terms of

scale, resources, and political culture, not all lessons are directly transferable.

6.5 Future Research Directions

Building on the findings and limitations, future research should address the following

areas:

1. Digitalization and Smart Grids: Explore how digital technologies, Al, and data
analytics can enhance grid management, integrate distributed renewables, and
increase system resilience in developing contexts.

2. Decentralized and Off-grid Solutions: Assess the impact of mini-grids, peer-to-
peer energy trading, and community-owned renewable projects in rural and
marginalized communities.

3. Gender and Social Equity in Energy Transitions: Conduct in-depth studies on
the role of gender, youth, and other marginalized groups in shaping and benefiting
from renewable energy initiatives.

4. Climate Finance and Risk Mitigation: Analyse the effectiveness of new financial
instruments and risk-sharing models for attracting large-scale, long-term private
investment.

5. Policy Diffusion and South-Asian Cooperation: Investigate mechanisms for
knowledge transfer and regional collaboration between South Asian nations,

beyond bilateral comparisons.
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6. Impact of Political Transitions: Further research is needed on how political
cycles, crises, and institutional reforms impact the continuity of renewable energy

policy implementation.

6.6 Final Reflections

This thesis demonstrates that Sri Lanka’s renewable energy transition is urgent yet
feasible, provided international lessons are adapted to local conditions and reforms
are sequenced systematically. Success rests on integrated planning, credible
regulation, grid modernisation, and market mechanisms that value flexibility and
system services. By investing in human capability, institutional strength, and
innovation, through targeted training, digitalisation, and fit-for-purpose grid and market
design, Sri Lanka can achieve energy security, economic growth, and climate

resilience over the long term.
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APPENDICES

Appendix 1- Questionnaire

11 Interview Questionnaire

Based on the questionnaire below a “Google Form” has been developed to collect data

from industry expert (regulator, investor, project developer) in Sri Lank and Australia

Section 1: Background and Role

1.) Can you briefly describe your role and experience in the renewable energy sector?
2.) How long have you been involved in energy policy/project development/investment

in [Sri Lanka/Australia]?

Section 2: Sector Trends and Status

3.) How would you describe the current state of renewable energy development in

your country?

Section 3: Key Barriers and Challenges

4.)What are the key barriers to scaling up renewable energy in your country?
(technology, finance, policy, politics, grid integration, skills)

5.)To what extent do you think these challenges are unique to your country, or are they
common across similar nations?

6.)What could be the most negatively impacted barrier for the success of a renewable
energy projects or an investment in Sri Lanka/Australia to your knowledge?

7.) What two technologies are the most advanced in your country?
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Section 4: Policy and Governance

8.) Are existing energy policies and regulations clear and consistent?

If not, which of the following areas not clear the most?

9.) How often do energy policies and regulations change?

10.)Is there a strong independent regulator for the sector?

11.)What impact does the presence of an independent regulator have for renewable
energy growth?

12.)What role does political stability play in renewable energy development?

Section 5: Financing and Investment

13.)How accessible is financing for renewable energy projects?

14.)What are the most influential factors for a successful project financing?

Section 6: Technology and Infrastructure

15.)Is the existing grid capable to handle more renewables?

16.)What are the main technical bottlenecks for renewable energy growth?

Section 7: Learning and Comparison

17.)Have you observed successful approaches abroad that could be adopted locally?
18.)If yes, which country/ies?

Section 8: Recommendations and Future Outlook

19) What changes would you recommend to policymakers?

20) Any other factors to add?

21) If yes, please summarise.
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Appendix 2- Qualitative Coding Framework for Thematic Analysis

2.1 Purpose

To systematically analyse interview and focus group transcripts by identifying recurring

themes, patterns, and outliers.

2.2 Focus Group Themes

Three focus groups were conducted:

Sri Lanka — Group 1: Policymakers and utility officials

Sri Lanka — Group 2: Private sector representatives and NGOs

Australia — Group 3: Mixed sector experts including regulators, developers, and
investors.

The discussions explored challenges, opportunities, and perceptions of renewable
energy growth. Data were coded using a step-wise thematic analysis process, resulting
in the emergence of seven major themes. Below is the consolidated thematic
summary.

Theme 1: Policy and Regulatory instability_Barrier

Across all Sri Lankan groups, participants described frequent changes in energy policy
and regulation as the most significant barrier.

“Every time there’s a new government, the whole renewable plan changes. Investors
lose confidence.” — Policymaker, Sri Lanka

Utility representatives noted that regulatory agencies lack enforcement power, making

it difficult to maintain policy continuity.
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In contrast, Australian participants reported relative policy stability:

“While there’s political debate, the basic framework—like the Renewable Energy
Target—has stayed intact.” (Australia, investor)

1.1 Analysis:

This theme delineates the overarching requirement for institutionally independent and
sufficiently empowered regulatory authorities, supported by sustained policy
coherence and continuity. The findings exhibit strong convergence with the interview-
derived evidence and indicate that this constraint constitutes the principal structural
impediment to sectoral progress, thereby underscoring the imperative for
comprehensive governance and institutional reform in Sri Lanka.

Theme 2: Financial and Investment Barriers

Sri Lankan participants unanimously cited limited access to finance as a core issue.
Private sector attendees mentioned the absence of local green bonds and difficulties
securing foreign investment:

“‘We rely on donor funding. Banks are reluctant to lend without government
guarantees.” (Sri Lanka, developer)

In Australia, finance was seen as less of a hurdle:

“‘We have a strong green bond market and private investors are quite active.”
(Australia, financier)

2.1 Analysis:

The cross-country contrast suggests Sri Lanka would benefit from targeted financial
instruments and risk-mitigation mechanisms. Policy learning from Australia’s green
finance success is relevant. The findings are consistent with interview data, and it is

the 2" largest barrier, reinforcing the importance of governance reform in Sri Lanka.
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Theme 3: Grid and Technological Constraints

Sri Lankan focus group members repeatedly mentioned the aging and inflexible grid
as a technical bottleneck:

“Our grid can’t take more solar and wind without upgrades and better management.”
(Sri Lanka, utility engineer)

Australian stakeholders discussed storage and grid digitalization as current priorities,
referencing successful pilots:

“Battery storage is scaling up fast—our market operator has been proactive.”
(Australia, engineer)

3.1 Analysis:

Technological modernization and pilot projects (including Australian collaboration)
were identified as urgent needs in Sri Lanka. The findings are consistent with interview
data and aging and inflexible grid is the major constraint within others in Sri Lanka.
Theme 4: Political Interference and Governance

Sri Lankan participants were frank about political interference:

“Major projects are often delayed or cancelled for political reasons, not technical ones.”
(Sri Lanka, NGO) Australian participants noted less interference but acknowledged
political debate over climate ambition.

4.1 Analysis:

Political dynamics, especially in developing contexts, strongly influence renewable
energy progress—reinforcing the need for depoliticized, transparent institutions.
Theme 5: Skills Gap and Human Capital

Sri Lankan groups highlighted a shortage of trained engineers and policy staff:
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“We don’t have enough technical people, especially in rural areas.” (Sri Lanka,
developer) Australian focus group members saw skills as a concern for future scaling,
but less urgent due to robust training pipelines.

5.1 Analysis:

Human capital development—especially technical training—is a cross-cutting need in
Sri Lanka.

Theme 6: Best Practice Adoption and Policy Learning

Both Sri Lankan and Australian participants emphasized the value of policy learning:
“Australia’s experience with community renewables could be very useful for us.” (Sri
Lanka, policymaker)

However, participants cautioned that contextual adaptation is critical:

6.1 Analysis:

“We can't just copy-paste; our grid and politics are different.” (Sri Lanka, utility)
Theme 7: Future Vision and Recommendations

All groups were optimistic but stressed urgency:

“If we fix the regulatory and investment climate, we could double our renewables in five
years.” (Sri Lanka, NGO)

Australian stakeholders stressed the need for ongoing innovation:

“Continuous market reform is key to integrating even more renewables.”

7.1 Analysis:

Focus group consensus supports policy recommendations for regulatory reform, grid
investment, new financing tools, and skills development in Sri Lanka—drawing on, but

not simply replicating, Australian models.

2.2.1 Thematic Analysis of Google Form responses
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A Google Form was used to collect qualitative responses from experts in Sri Lanka

and Australia. The analysis followed the standard qualitative thematic method:

Step 1. Exporting Data

e Data were exported as CSV from Google Forms.

e The dataset was imported into Excel/Google Sheets for organisation.

Step 2. Familiarization

All responses were read multiple times to identify initial patterns, concepts, and

recurring issues.

Step 3. Cleaning and Organisation

¢ Irrelevant fields (timestamps, emails, etc.) were removed.

¢ Only open-ended questions were retained for thematic coding.

Step 4. Generate Initial Codes

e Key ideas and phrases were highlighted.

e Short labels (codes) were assigned (e.g., policy instability, finance barriers, grid
limits, skills shortage).

Step 5. Group Codes into Themes

Codes were clustered into broader categories that reflected underlying patterns.

These matched closely with focus group themes.

Step 6. Review and Refine Themes

Themes were checked for internal consistency and alignment with research objectives.

Some themes were merged or redefined based on content density.

Step 7. Define and Name Themes

Seven thematic categories were finalised, consistent with both interview and

focus-group findings.
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Step 8. Present Findings

APPENDICES

Themes were visualised through tables and narrative summaries.

Representative quotes were extracted to support interpretation

9. Final Themes & Codes

Themes

Codes

1. Policy & Regulation

Instability, Regulatory capacity, Policy
learning

2. Finance & Investment

Barriers, Green bonds

3. Technology & Infrastructure

Grid constraints, Storage solutions

4. Politics & Governance

Political interference, Institutional
fragmentation, Social & human capital

5. Community Engagement &
Human Capital

Community engagement, Skills gap,
Gender/equity

6. Innovation & Success

Best practice adoption, Case studies

7. Vision & Future-Outlook

Long-term outlook

Table 19 Themes and Codes
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Appendix 3- Qualitative Analysis

3.1 Google Form and results

3.1.1 Responses from experts _ Sri Lanka

Renewable Energy growth and Application in
Sri Lanka

11 responses

Section 1 (Background & Role) IE] Copy
1. Can you briefly describe your role and experience in the renewable
energy sector?

11 responses

@ Enginesring expert with
renewable ensergy exposure

36.4% [ ] Engineering expert with no
renewable ensergy exposure
A @ Renewable Energy non
techinical expert
@ Customer with renewable

ENErgy experiences
@ Other

Section 1 IO copy
2. How long have you been involved in energy policy/project
development/investment in Sri Lanka/Asia?

11 responses

@ Less than 5 years
@ 510 years

) 10-15 years

@ more than 20 WEArs

Kompiti Ajith Piyaratne 102



APPENDICES

Section 2 (Sector Tends & Status) IQ Copy
3. How would you describe the current state of renewable energy
development in Sri Lanka?

11 responses

@ Fully satisfied

@ Mot satisfied and need
immediate improvemsants

0 Somewhat satisfied but far
behind the local & intermational

bench marks
@ Mot sure
Section 3 (Barriers & Challenges) |_D Copy
4, What are the Key barriers to scaling up renewable energy in Sri

Lanka?

11 responses

Techmology awvailabilty

Financial barmiers in deve. .. 8 (72.7%)
Paolicy and regulatory unc. .. B (81.8%)
FPolitical resistance and v...
Grid Imtegration of variabl...
Skill shortage
Technology
Finance
Palicy
Pualitics
Grid Integration
0.0 - 1 . 10.0
Section 3 |D Copy

5. To what extent do you think these challenges are unigque to your
country, or are they common across similar nations?

11 responses

@ Unigue to my country
@ Common across similar nations

I @ Mot sure

es. google. com/forms/d TVW-mBZz0V2RsvRnCO0Mn 1Kl JKvZESwih1QhagO0Sghiewanalytics 2/
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Section 3 IO copy
6. What could be the most negatively impacted barrier for the success

of a renewable energy project or an investments in Sri Lanka to your

knowledge 7

11 responses

@ Technology
@ Political interference

@ Policy framewokrs
@ Grid Integration
@ Finance

& skills
@ Faolicy

Section 3 D copy
7. What two technelogies are most advanced in your country?

11 responses

Salar 10 (20.89

Battery storage

0.0 25 50 7.5 10.0

Section 4 (Policy & Governance) |g Copy
8. Are existing energy policies and regulations clear and consistent?

11 responses

® ves
@ No
@ Somewhat clear

docs. google comiforms/d' 1 VW-mB ZzoV2RsvRnCOOMn 1 Kl JKvZESwEIhDQhzgO0Snviewanalviics
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If not, which of the following areas are the least clear?

11 responses

policies and regulations
Climate & Met zero related
policies and regulations

Mot apphicable

Section 4
9. How often do energy policies and regulations change?

11 responses

@ Frequently
@ Occasionally
@ Rarely

@ Hever

Section 4
10. Is there a strong_independent regulator for the sector?

11 responses

® ves
@ Mo
@ Mot sure

Kompiti Ajith Piyaratne
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Section 4 |g Copy
11. What impact does the presence of an independent regulator have for
renewable energy growth?

11 responses

@ Significant
@ Moderate
@ Mo impact
@ Mot sure

Section 4 |g Copy
12. What role does political stability play in renewable energy
development?

11 responses

@ Positive
@ Megative
@ Mot sure

Section 5 (Finance & Investment) |_D Copy
13. How accessible is financing for renewable energy projects
(domestic and foreign)?

@ Easily accessible
@ Somewhat accessible
0 Inaccessible

Idoes. google_ comforms!d! 1V W-mBZ=zoV 2RsyRnCO0Mn 1 KILIKuZESwih1GhagOds g vewanalytics 5@

11 responses
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Section 5

14. What are the most influential key factors for a successful financing

and investing in renewable energy project?

11 responses

Initial cost (investment))

DMEP rebates and feed -in
tariffs
Amount of perodical

Initial cost| 1(8.1%)

DMNSF rebate 1(8.1%)

0.0 25 50 7.5

Section 6 (Technology & Infrastructure)
15. Is the existing grid capable to handle more renewables?

11 responses

@ MNo
0 Somewhat
@ Mot sure

Section 6

16. What are the main technical bottlenecks for renewable energy

growth in Sri Lanka?

11 responses

Grid flexibility (Existing
network ability to handle. ..

Storage capacity
Transmission capacity

Research and
Development|

Forecasting 3 (27.3%)

1(9.1%)

Skills and technalogy
know-how
0.0 25 5.0 7.5

ilidoes. googhe comforms/d! 1VWj-mB ZzoV2RevRnCO0Mn 1KIIKvZ ESwaIh0QhzgO05g/viewanalytics
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Section 7 (Learning and Comparison) |Q Copy
17. Have you observed successful approaches on other countries that

could be adopted locally for renewable energy policy, technology or

financial models?

11 responses

& ves
@ Mo
@ Mot sure

18. If yes, which country/ies? @ Copy

11 responses

@ Asian countries

@ Europe, Latin America and
Africa

@ Australia

@ Horth America

@ China

Section 8 (Recommendation and Future outlook) I_D Copy

19. What changes would you recommend to policy makers to accelerate
renewable energy growth in Sri Lanka?

11 responses

Identify the policy gaps in
each areas and amend t._. 8 (81.8%)

Leam from other countries
8 (81.8%
and adopt the practical a... ( ¥

Remove the red-tapes in
the application and imple. ..

10 (90.09

Do nothing

Launch an acceleration
program to meet the Net-_ .

(] 2.5 5.0 7.5 10,0

ilidocs googhe comBormsdl TWW-mBZzoV 2Ry RnCOOMn 1K K ESwa k0 OhzgD0Sghiewanalytics
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20. Are there any other factors you'd like to add that we have not I_D Copy
covered here ?

11 responses

. ‘fas
® No

21. If yes, please enter in a few words?

3 responses

Need government support and more rebates in Initial cost

curtailment and backstop mechanism challenges

system stability during high solar generation at minimum load

backstop mechanism if solar connections become too high at Minimum System load condition

NA

This content is neither created nor endorsed by Google. - Contsct form owner - Terms of Service - Privacy Policy

Dioes this form look suspicious? Report

Google Forms
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3.1.2 Responses from experts_ Australia

Renewable Energy growth and application in
Australia

12 responses

Section 1 (Background & Raole)
1. Can you briefly describe your role and experience in the renewable

energy sector?
@ Engineering expert with
renewable energy exposure
@ Engineering expert with no
renewable energy exposure
A @ Renewabls Energy non
technical expert

) Custorner with renewable
ETIENY SXperience
@ Other

12 responses

Section
2. How long have yvou been involved in energy policy/project

development/investment in Australia?
12 responses
@ Less than 2 years

@ 2-5 years
@ 6-10 years

y i -
@ MNone

Y

1600 google. comitarms/d A RbHIND g UM poTWME_|ChwIAFSTqSCoT 101 gdDaviawanalytics 19
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Section 2 (Sector Tends & Status)
3. How would you describe the current state of renewable energy
development in Australia?

12 responses

@ Fully satisfied

@ Mot satisfied and nead
immediate improvements

 Somewhat satisfied but behind
the local & international bench
marks

@ Mot surs

@ Somewhat satisfied but far
behind the local & intemational
bench marks

A
P

Section 3 (Barriers and Challenges)
4. What are the key barriers to scaling up renewable energy in
Australia?

12 responses

Policy and regulatony unc.. . 8 (58.T%
Political resistance and v...

Grid Inbegration of variabl.. .

Section 3
5. To what extent do you think these challenges are unigue to Australia
or are they common across similar nations?

12 responses
i Unique o Australis
i Common across similar nations
0 Mot sune
@ Unique to my country
ps:ifdocs google. comims/dHREKIND geiumE po TWE_ICEmwirAFETqSGoT 101 gd0aviewanalyiics 273
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Section 3
G.What could be the most negatively impacted barriers for the success
of a renewable energy projects or investments in Australia ?

12 responses
i Technology

@ Folitics
& Folicy

@ Grid Integration
@ Finance

@ Skills

Section 3
7 . What two technologies are most advanced in Australia ?

12 responses

11 (91.7%)

Section 4 (Policy and Governance)
8. Are existing energy policies and regulations clear and consistent?

12 responses
P es
P Mo
@ Somewhat clear
‘ -
16055 J00gIE COMMDME  REXANDGEIUME paTWIE_ICOMWIrAFE TS T 10 1gd0aviewanalytcs 39
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If no, which of the following areas not clear the most??

10 responses
Technology related policies
and regulations 6 (60%)
Finance related polices
and regulations 3{30%)
Grid connection related
policies and regulations 7 [70°%)
Clmate & MNet zero related
policies and regulations 2120%)
Mot applicablel—0 (D%
a 2 4 i |
Section 4
49, How often do energy policies and regulations change?
12 responses
i Frequenthy
@ Occasionally
@ Rarely
B Maver
@ Occationally
Section 4

10. Is there a strong_jndependent regulator for the sector?

12 responsss

P Yes
i Mo
B Mot sure

A

Vdiocs qoogle. comEmMeid I REXNND QeoumSpoTWE_ICEnwIrAFETGECT 1010d08Viewanalytics
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Section 4
11. What impact does the presence of an independent regulator hawve for
renewable energy growth?

12 responses
@ Significant
@ Moderate
@ Mo impact
B Mot sure
Section 4

12. What role does political stability play in renewable energy
development?

12 responses

@ Fositive
@ Negative
0 Mot sure

Section 5 (Finance and Investment)
13. How accessible is financing for renewable energy projects in

Australia ?
12 responses
@ Easily accessible
@ Somewhat accessible
¥ Inaccessible
oS google ComMMEF RbHINDEaUMApo TWE_|ChnWIrAFSTq5GoT 1010d0aviswanalytics 54
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Section 5
14 . What are the most influential key factors for a successful financing
case in renewable energy projects?

12 responses

Initial cos T (58.3%)

Period of Retum Cn

Inwestrment (F10) 108333

DMNSP rebats
Amount of periodical
income

0.0 25 50 Th 10.0

Section 6 (Technology and Infrastructure)
15. Is the existing grid capable to handle more renewables?

12 responses
P Yes
@ Mo
0 Somewhat capable
@ Mot sure
B Somewhat
Section 6

16. What are the main technical bottlenecks for renewable energy growth
in Australia?

12 responses

Gnid flexibdity (Existing
neteork ability to handle. ..

Storage ca

{p&- i dincs google. COMMIMS/ 1 RbHINDOCUME pITWIE_ChwiraFETSGaT 101gd0aviewanalytics &3
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12025725, 2-03 AW Renewabla Enargy growth and application In Ausiralia

Section 8 (Recommendations and Future outlook)
19. What changes would you recommend to policy makers to accelerate

renewable energy growth in Australia?

11 responses

Identify the policy gaps in
each areas and amend t...

Leam from ofher countries
and adopt the the praciic. ..

Remove the Red-tapes in
application and mplems. ..

8({727%

Do nothingf—0 (0%)

Launch an acceleration
program to mest Net-Zer_

0 2 4 ] a
Section 8
20. Are there any other factors you'd like add that we have not covered
here?

11 responses

P es
# Mo

Section 8
21. If yes, please enter in a few words.

3 responses

Australia is a leader and has a weak, distributed grid which makes it unique in many ways.

backstop mechansm and curtailment scheemd when Minimumn System Load condition occurs

s ines google. oM MEd IREHINpgeaumE poTWME_|ChWIAFETSEET 101 gd0aviawaralytics 78
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