Contents

1 Introduction: Roots, Vision, and Strategy . ..............

2

1.1  Local Roots of HCEI .. .........................
1.1.1  Hawaii 2000 Vision. . ....................
1.1.2  The Hawaii Energy Policy Forum...........
1.1.3  Sustainability Report. . ............. ... ...
1.1.4  Public Visions and Political Realities . . ... ...

1.2 External Influences on the Formulation of the Clean
Energy Strategy . ........ ...
1.3 Regulatory Basis for Energy Objectives.............
1.4  Laying the Institutional Foundation for the Hawaii Clean
Energy Initiative. ... ....... .. ... .. ... .. ... ...,
1.4.1  Energy Resources Coordinator .............
1.4.2  Organizational Development . . .............
1.4.2.1 Hawaii Natural Energy Institute . .. ..
1.4.2.2 Natural Energy Laboratory of Hawaii .
1.5 TheHCEI Goals............ ... ... .. o,
1.5.1 A Multi-dimensional Vision . ..............
1.5.2  The 70 % Clean Energy Objective ..........
1.53 Preparedness . ..............oiiiiii.n.

1.6 Perspectives of Major Stakeholders on a Renewable
Energy Strategy . ....... ... .. .. ...
1.6.1  Electric Utilities. . . ......................
1.6.2 Oil Companies. . ........................
1.6.3 Large Land Owners. .....................
1.6.4  Socio-environmental Advocates. . ...........
1.6.5 Private Support Industries . ... .............
References. . ... ... .

Hawaii Policy Background . . . ........................

2.1
22

Distinguishing Characteristics of Hawaii’s Energy Sector
Hawaii’s Energy Economy . . .......... ... ... .. ...

N AW N =

W

@)}

—

—

Xiii



Xiv

Contents

2.3 Overview of Energy Costs and Prices .....................
24 Overview of Energy Demand . . . .......... ... ... ... ... ...
241 AirTravel . ... .. .
242 TheMilitary . ...... ... . . i
2.4.3  Household Electricity Demand . ...................
2.5 Overview of Petroleum Supply Patterns . . . . ................
2.5.1 Importing and Processing Oil Products . .. ...........
252 LiquidFuel Use ......... .. ... .. .. .. ... ...
2.5.3  Petroleum Use in Electrical Generation. . ............
2.5.4  Liquid Fuel Use in Ground Transportation . ..........
2.5.5 Domestic Use of Synthetic Natural Gas .............
2.6 A Recent Forecast of HCEI’s Impact on Petroleum Demand . . . .
2.7 Electricity Supply . . . ... ..
2.7.1  Structure of Electricity Supply. . ...................

2.7.2  Generation, Comparative Cost and Management
of Electricity . .. ........ ... .. ..
2.8  Energy Conservation and Efficiency.......................
2.9  Special Problems for a Special Place ... ................ ...
2.9.1 Risk Implications of Oil Dependence ...............
2.9.2  Transparency of Prices . .........................
2.9.3  Intermittent Generation and Grid Management . . . .. ...
2.9.4 Impact of Environmental Regulations . . .............
2.9.5 Public Acceptance. ... ....... .. ...
References. . .. ... ..

Anatomy of a Strategy: Assumptions, Policies, and Initial
Resource Assessments . .. ............. ... ... .. ...
3.1 Underlying Logicof HCEIL. .. ... ... ... ... .. .. ... . ...
3.2 Strategic Framework. . ....... ... ... ... .. L L.
3.3 Regulatory Environment. . . ................... ... .......
3.3.1 Renewable Portfolio Standard . ... .................
3.3.2  Energy Efficiency Portfolio Standard. .. .............
3.4 Initial Resource Assumptions About Electricity Resources. . . . . .
34.1 “Big Wind” as the Marque Strategy . ...............
342 Marine Cable. . ......... ... ... . ... .. ... ...
3.4.3  Evolution of Assumptions About Biofuels ...........
344  The Shadow of Geothermal Resources ..............
3.5 Emergence of the Core HCEI Assumptions
for Transportation and Energy Efficiency . ... ...............
3.5.1 The Transportation Dilemma. .....................
3.5.2 Conservation and Efficiency ......................
3.6  Assumptions About the Environment and Climate Change. . . . ..
3.7  Future Determinants of the Policy Framework . . .............
References. . .. ... .



Contents XV

4 Negotiations: Politics, Intentions, and Institutional Capacity . . . . . .. 51
4.1  Political and Executive Leadership in Hawaii. .. ............. 51
4.2 The Blank Sheet Exercise. . . ................. ... ........ 53
4.3  Federal ASSiStance . ................ouiuiiiiiiei... 53

4.3.1 Enter the Man from Washington. . ................. 54
4.3.2 The Lady from Texas and the “Strawman”
Document . .......... ... ... .. 55
44 The NREL Visit. ... ... ..., 56
4.5  Preparing for Negotiations . . ............................ 57
4.5.1 The Negotiating Teams . ... ...................... 57
4.5.2  Preparing the “Dance Card” ...................... 58
4.5.3 Hawaiian Electric’s “Fish or Cut Bait”
Decision Point. . . ...... .. .. . 59
454 The DisCUSSIONS . .. ... ..vuniiti . 59
4.5.5 Dotting “i’s” and Crossing “t’s” . .................. 61
4.6  Evolving Organizational Responsibilities ... ................ 62
4.6.1 Changing Energy Efficiency Responsibilities. . ...... .. 62
4.6.2  Steering Committees and Working Groups . . ......... 62
4.6.3 Redirecting the Utility Planning System . ............ 64
4.6.4 Climate Change Policy . ......................... 65
477 Changing Faces .. ...... ... ... ... . .. . ... . 66
Reference .. ... ... . . . 67

5 Connecting the Dots—Early Implementation of the Hawaii

Clean Energy Initiative HCEI Electricity Goals . . . .. ......... ... 69
5.1  Establishing an Early Perspective—The Department

of Energy Scenario Analysis. . ............... .. ... ....... 69

5.2 Reexamining the Resource Options .. ..................... 71

5.2.1 The Answer is “Big Wind”. ... ....... ... ... ... ... 71

5.2.2  The Answer is Geothermal . ...................... 73

5.2.3  The Marine Transmission Cable Project . ............ 74

524 The Answeris Solar............................ 75

5.2.5 The Answer is Liquid Natural Gas . ................ 77

5.2.6  The Answer is WHAT??? .. ... ... .. ... .. ... ... 81

53 A Missing Policy Link . . .......... .. ... . ... ... ...... 82

5.4  Verifying the Major HCEI Technical Assumptions. . .......... 83

5.4.1 Navigant Study of Big Wind/Cable Project Study. . . . .. 84

5.4.2 HNEINREL/GE Wind Integration Study ............ 84

5.4.3 Bioenergy Planning Studies and Field Research . ... ... 85

5.4.3.1 The Bioenergy Master Plan. . .. ............ 85

5.4.3.2 Vegetable Oils as a Biodiesel Feedstock. . . . .. 86

5.4.3.3 Boiler Tests of Crude Palm Oil. . ... ........ 86

5.4.4  Sustainability Issues For Biofuels .................. 87



XVi

7

Contents

5.5 Energy Efficiency Programs .. ............... .. ... .......
5.5.1 The Hawaii Energy Demand Side Management

Programs. .. ..... ... .. . ...

5.5.2  Structural Conservation Programs . . ................

References. . .. ... . .

Unconnected Dots—Early Implementation of the Hawaii
Clean Energy Initiative Surface Transportation Goals. . . ... ... ...
6.1  Road Transport Goals and Fuel Studies ... .................
6.2  Distinctions Between Power and Surface
Transportation Goals. . . .......... .. ... ... ... .. ...
6.3  Alternative Fuels. . .. ...... .. .. ... ... .. ..
6.3.1 Blended Ethanol Fuels. . ...................... ...
632 GreenGasoline ..................0 i,
6.3.2.1 Estimated Costs of Producing
Green Gasoline . .. ......................
6.3.22 Biodiesel......... ... ... ... ..
6.4  Electric and Plug-in Electric Vehicles. .....................
6.4.1 Electric Vehicle Incentives . ......................
6.4.2  The Electric Vehicle Forecast . . ...................
6.5 Improved Vehicle Efficiency.............................
6.6  Reduction in Vehicle Miles Traveled . . ....................
6.7  Summary of Initial Road Transport Targets Proposed
in Scenario Analysis. ... ....... ... ... ..
6.8 The “HCEI 2.0” Update Study . ... .......................
6.9  Air Transport . ... ... ...
6.10 Marine Transportation. . ... ......... ...t uiuureann...
6.11 State and Federal Intentions in Renewable Fuels Policy. . ... ...
References. . . ... . .

Environmental Implications and Other Disconnects. . ............
7.1  Defining “Clean” and “Energy” inthe HCEI . ...............
7.2 EPA Air Quality Standards—A Potential Game
Changer for HCEI Implementation Options . . ...............
7.3  Climate Change Policy in Hawaii. .. ............. ... ... ...
7.3.1 A Closer Look at the Implications of Act 234 ........
7.3.2  Analysis of Relationship between Act 234
and HCEI .. ... ... ... ... ... . . . . ..
7.4  The GHGTF Report and Recommendations . ... .............
7.4.1 Conclusions and Recommendations. . .. .............
7.4.2  Controversy Surrounding GHG Rule Making . ........
7.4.3  Act 234 and the Transportation Sector . .............
7.5 Non-government Research on GHG Related Topics. ..........
7.5.1 Policy Research at Hawaiian Electric Company . .. .. ..
7.5.2  Research at the University of Hawaii ...............



Contents

8

9

7.6 Other Interactions Between the HCEI and Act 234 . ..........
7.6.1  Financial and Administrative Questions
forthe Future .. .......... ... ... .. ... ... .. .....
7.6.2  Potential Climate Change Impacts and their Effect
on HCEI Implementation. . .. .....................
References. . . ... .

Years of Uncertainty and Surprise. . . .......... ... ... ........
8.1 Changes atthe Top.......... .. .. . . . ..
8.2 Policy Conflictat the PUC. .. ... ... ... ... ... ... ... ......
8.3  Contrasting Strategies for Liquid Natural Gas Imports . ........
8.3.1 Different Perspectives . .......... ... ... .. ... ....
8.3.2  Unanticipated Political Opposition. . .. ..............
8.3.3 LNG Research at the University . . .................
8.4  The Proposed NextEra Purchase of Hawaiian
Electric Company . . . ...ttt
8.4.1 An Unexpected Merger. .........................
8.4.2 Merger Rejected by PUC .. ......................
8.4.3  Fall out of PUC Merger Rejection. . . ...............
8.5  The Oil Price Collapse of Late 2014 and Possible
Consequences for HCEI . . . .............................
8.6  Summing up: HCET at Mid 2016 . . .......................
References. . .. ... .. .

Taking Stock . .. .. ... .. ...
9.1  Organization of the Chapter . . .. .........................
9.2 Policy Structure ... ...... ... ..
9.2.1 Constraints: Politics, Geography, and Public
OpInIoN . . ...ttt
922 Policy Logic . ....... ...
9.2.3  The Practicality of Achieving Grand Visions .........
9.3 Strategic Objectives . .. ...ttt
9.3.1 Formulating Objectives . . ........................
9.3.2  Regulation, Incentives and Market Forces............
9.3.3 “Hard” and “Soft” Objectives . . ...................
9.3.4  Planning Decisions and Resource Pricing ... .........
9.3.5 Subsidies, Tax Incentives and Strategic Decision
MaKing . . ... .ot
94 Process and Capacity . ........... ... ...
9.4.1 Government Capacity ...........................
9.4.2  Policy Coordination. .. .................ooovno...
9.4.3  Augmenting Government Capacity with Federal
and Academic Support . .......... ..



XViii

9.5

9.6

9.7

9.8

9.9

Contents

Information Flows . ........ . ... ... ... ... ... ... .. ..
9.5.1 Barriers to Transparency in the Dissemination

of Information. . ........ ... ... ... .. .. ... ... ....
9.5.2  Third Party Information Programs. .................
Metrics for Monitoring Progress. . ............. ... ... ... ...
9.6.1 HEPF Metrics Program . . ........................
9.6.2  Separating Cause and Effect ... ...................
9.6.3 Impact of “Low Hanging Fruit” ................ ...
9.6.4  Finding Suitable Comparisons. . ...................
Resource Planning in a World of Subsidies . ................
9.7.1 Benchmarking Subsidized Resources. . ..............
9.7.2  Price Parity/Avoided Cost Markers . .. ..............
Additional Resource Considerations . . .....................
9.8.1 Development Implication of Renewable Options. . . . ...
9.8.2  Climate Change and Renewable Resource Selection . . . .
Mixed Signals and Policy Conflicts . . .....................
9.9.1 Environmental Uncertainties .. ....................
9.9.2 MAC/MACT Sulfur Emission Standards. ............
9.9.3  ACT 234 Greenhouse Gas Regulation. . .............

9.10 Coping with an Evolving Future. . .. ................... ...

9.10.1 Meeting the HCEI Target Dates .. .................
9.10.2 External Factors. .. ....... ... .. ... ... ... ... ...
9.10.3 Toward a More Robust Planning System ............

References. . . . ... ..

Appendix A: Energy Agreement Among the State of Hawaii,

Division of Consumer Advocacy of the Department
of Commerce and Consumer Affairs, and Hawaiian
Electric Companies. . .. ............................

Appendix B: HCEI Incentive Programs . .. .......................



2 Springer
http://www.springer.com/978-3-319-48676-5

Clean Energy from the Earth, Wind and Sun

Learning from Hawaii's Search for a Renewable Energy
Strategy

Fintz, W.5.; Morita, H,

2017, XX 175 p. 13 illus. in color., Hardcowver

ISBEN: 978-3-319-4B676-5



	Contents



