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Abstract

The post-Kyoto era of climate governance has witnessed a dramatic increase in the number
and diversity of actors and organizations, resulting in a complex institutional regime that displays
the essential features of polycentric governance (Keohane and Victor 2011; Abbott 2012; 2018).
The complexity of polycentric climate governance systems makes them hard to describe and
compare. That being said, they are also everywhere (Harford 2013). As our current reality,
polycentric climate governance systems require research attention even though their ‘messy’
nature presents unique research challenges. This research furthers work by Elinor Ostrom and
others on operationalizing polycentric climate governance, given the complexity and ‘institutional
void’ associated with polycentric governance systems. In particular, this research argues that the
state is a unique actor within polycentric climate governance systems, and serves a critical and
exclusive function in crafting and enforcing overarching rules within which all other actors

operate.

A key focus in this research is climate policy integration and its drivers that are
comparatively analyzed for the climate-transport governance regimes of the two case studies
underpinning this research: Ontario, Canada and California, U.S.A. Additionally, the research
introduces a novel approach for evaluating the degree of polycentricity in each case’s climate
governance system. Finally, the research evaluates the degree to which overarching rules enhance
these systems in relation to varying contexts. Ultimately, a polycentric approach to climate change
governance is found to be a best fit strategy for pursuing low-carbon transitions. This is especially
the case in contexts characterized by separation of powers type governance system, where there
are especially high degrees of regulatory capacity, and a consistent and robust social consensus
supporting climate change action. In particular, the ability of these systems to maintain a low-
carbon governance orientation in the face of technological and political disruption, and also
promote innovation, coalition and capacity building, makes them well-suited to managing the
challenges inherent to steering low-carbon transitions. Governments should recognize the
complexity of current climate change governance systems, understand their unique roles within
these systems, and work purposefully to develop and implement overarching rules leverage the

benefits of these systems and mitigate their inefficiencies.

i



Aknowledgements

Thank you to my partner, Lyja, my friends, family and committee members for all your support.

Special thanks to Dr. Mark Winfield for his consistent encouragement and thoughtful guidance.

il



Table of Contents

ADSEEACE ccccueeieeeieinecteieesnenneseessessseseessessessnsssesssessasssessasssssssessasssssssesssssssessessassssssaessasssssssessassnass ii
AKNOWICAZEIMENLS ..cceeeurriirsrresssrnessnncssnncssssncssssesssssssssssessssessssesssssesssssesssssssssssosssssossssssssnsssssnssss iii
Table 0f CONLENLS ...coueireieeiueniiiinsnisseesensaessenssnsssessnessessscsssssesssessssssessasssssssssssessasssassasssssssessasss iv
LISt Of TADIES c.uueeneeriiieiieiinieninienieseestennessesnesssssnsssessssssesssessssssssssessasssessssssssssessasssassasssassane vii
LSt Of FIUIES..ccicuiiinniiirnricinnrinsnricssniicsnncssssncsssnessssssssssssssssssssssesssssssssssssssssosssssesssssossssssssnssss viii
Chapter 1: INtrodUuCtion .........iceeieiveicssnicsssnicsssncssssncssssscssssssssssesssssesssssesssssssssssosssssssssssssssssssssses 1
Climate Change and Polycentric GOvernance SYStemS.......cccceeercueeessaressssressssessssessssrosnsscses 1
Logic of Inquiry and Theoretical ContexXt:.........ccceevererveicssnicssnricssanessssnessssesssssessssnessssssssssecs 3
Relation and Advancements in the Field: State Steering in Polycentric Governance
N ] L) 111N 5
Evaluating overarching rules: Environment/Climate Policy integration (EPI/CPI)............... 7
Overview of this DiSSertation:.......cuciieieerenseenseniensreniensensnesseesesssesssessesssessssssesssessassssssaessassns 8
WHhy transSpOrtationN?........ccueecuiiriieeiiieieeieeste et eete et et e et esaeeebeessaeebeessseesseessseenseesnseenseennns 9
Why Ontario and California?............cccieviiieiiieniiieniieeie ettt eee e e e eseesena e 10
Brief Introduction to the Case: Ontario, Canada .............oooeevuvviieeiiiiiiiiiiiiieeeeeeeeeeeieeeeee e 11
Brief Introduction to the Case: California, U.S.A. ......ooooviioiiiiiiiieeeeiieeeeeee e 15
Outline of the DISSETtation ........c..eviirtieiiiiieiieieetee ettt 20
Chapter 2: Research Design and Methodology ..........ecceiciseicscnnicssnncssnncsssrcssnsncssssssssssssnns 22
Strategies of Inquiry and Framework for Analysis:.......cececnsennsensecnseensencsnecseeccsnecnens 22
Analysis: Key Explanatory Variables Influencing CPI Efforts in Each Case:................... 24
Problem characteristics and the transaction costs of change ............ccccceevieiiieiieniiiiien. 25
INSHEULIONAL CONEEXE: ..ottt sttt et sttt ettt e be e 26
Structure of the regional ECONOMY .......cc.eeviiiiiiiiiieiieie ettt 30
Framing and high-level political commitment...........cc.cecerieriiieniinieienieeeeeeeee e 31
Public opinion, regional narratives and social CONSENSUS........cccueveeruieriirieneniieniienieeieneenne 34
Relationships betWeen Variables ...........cocuieiuiiiiieiieiiieiie ettt ens 35
Evaluating the Extent of CPI in Each Jurisdiction’s Road Passenger Transportation
SECLOL: cuueeurerureieerrennestensnessnesseessesnessessaessasssnsssesssessasssessasssssssessasssessaesssssssessessasssasssessasssssssessasss 35
Measuring Degrees of Polycentricity and Evaluating Operationalization via Overarching
RUIES coueenreniinieieieeiinieneetesneseesninnesesssesssesnsssessssssnsssssssessasssessssssssssessasssassaessssssssssessassssssns 36
Delineating degrees of polycentricity in each climate change governance regime.............. 36
Evaluating overarching rules in operationalizing a polycentric approach to climate change
BOVEITIANICE .. uvveeeneteeeneteeeuteesatteesneteesntaeesaseeeaataeeantaeeasteeeaseeannseeensseesnsbeesnsbeesnseeesnsaeesaseeennseeas 40
Supporting Method: Primary Qualitative Analysis ......c.ccceevricscnricssercsssnrcscnrcssnercsssencsnnees 42
Chapter 3: The Problem of Global Climate Change: Collective Action Theory and
Understanding the Failure to Mitigate Global Climate Change ..........c.cceeveeesuercseensuecseecsnnes 44

Collective Action Dilemmas: Key Concepts and the Atmosphere as the Global Commons



Collective action theory: When will individuals cooperate? ...........ccoceveenenienieneniienenn 45

A game theoretic approach to collective action dilemmas ...........cccceeeeveriiniiienienienienen. 48
Chapter 4: The Rise of Networked Governance: Operationalizing a Polycentric Approach
to Combating Global Climate Change Through State Steering..........ccceccerercuercrcnercscneccsnneene 55

The Evolution in Modes of Governance: Polycentric Governance Systems and the Rise of
NetWorked GOVEIMANCE ....ccueivueeireninecssenssnecssenssnesssesssascssessssssssnsssassssassssssssassssssssassssssssasssasess 55

Hierarchy/bureaucracy-based models...........ccooeeviiiiiniiiiiiiiniieeee e 56

New public management/market-based models ............cceeviieiiieniiiiiiinieeiieee e, 57

New governance/network-centered model ............coovvieiiiiiiiiiiiniicie e 58

Polycentric Governance Systems: AN OQVEI'VIEW ......cccvceressanicsssressssnesssssesssnssssssesssssosssssssanes 60

Advantages and disadvantages of polycentric governance systems for the provision of

ECOSYSTEITL SETVICES ..vuvveeurieereetieneteenteentteeseensteesseenseessseenseeesseeseesnseeseessseenseesnsesnseessseenseennns 61

A polycentric approach to climate change...........occoecveeiiieiiieniiiiieeeee e 65

Climate/Environmental Policy Integration: Introduction to the Evaluation Frame......... 67
Climate policy integ@ration (CPI).........ccciiiiiiiiiiiiiiieeeee e 70
Evidence of underperformance with EPI/CPLL...........cccooiiiiiiiiiniiieceeeee e 73

CPI in the Road Passenger Transportation SECtOr........ceieeveicrsricssnrecssnresssressssncssssncsensecs 73

Chapter 5: Extent of CPI in Ontario’s Road Passenger Transportation sector ............cc.... 77

System of government: Ontario, Canada...........cccoeeuieriiiiiiniiieiieie e 77

Broad Climate Change Policies and Commitments...........ccoveenseecsecssnecsenssencsaecsssecsansssacens 81

Extent of CPI in Ontario’s Road Passenger Transportation Sector ...........ceeeecseecsuercnneene 920
Cleaner VERNICIES .....ouiiuiiiiiiiiieieee et ettt sttt e 90
Transportation demand MaNAZEMENLt..........cocuerieriiriiirierierie ettt 101

The Dismantling of Ontario’s Climate Change Regime 2018-present..........ccceecerercuererenes 118

Brief SUMMATY ...ciiiiiiiiniiniiinieniieniecniinaiinecitecstississesssiestssstssesssseesssssssssssassssssssass 120

Chapter 6: Extent of CPI in California’s Road Passenger Transportation Sector ............ 122

System of government: California, U.S.A. ........cceoiiiiiiiiiiieiieet e 122

Extent of CPI in California’s Road Passenger Transportation Sector ...........ccceeuerernnenenne 127

Broad climate change policies and COMMItMENtS..........cceecueriererierienieeienieneeeeeeseeenes 127

Cleaner VERICIES .....ouviiiieieieiieieeee ettt ettt et s 135

Transportation demand MaNAZEMENLt.........cccuerieriiriiirieniiriertete ettt 152

Brief SUMMATY ...ciiiiiiiiniiniiniinnieniicniinaiineciseeseississessiestssstssesssssesssssssssssassssssssass 180
Chapter 7: Context Analysis: Landscape Variable Influence on Ontario and California’s
CPI Efforts in Road Passenger Transportation ..........ceeieeinecneecneineenneesecsisseseesse 182

Evaluating the Influence of Landscape Variables on CPI Output...........cccceeverercuercrcnencnns 182

Problem characteristics: The transaction costs of change...........cccoccoevieiiieniieiciicnieciee. 182

INSHEULIONAL CONEEXE ..ottt ettt st st 188

Structure of the Regional ECONOMY:.......cccuiiiiiiiiiiiieiieciieieee et 204

Framing and high-level political commitment:............ccooeevierienenniiniinieieeeeeeeeeeen 212

Public Opinion, regional narratives and social CONSENSUS: ..........cecuerierreerierienerrienienieenne 226

v



Summary: Key Variables Promoting or Hindering CPl: ..........coeeveevvenneensenssnecsaensnnens 239

Chapter 8: Comparing degrees of Polycentricity and Operationalization and Evaluating

OVerarching RUIES ......ccoueiinviiiniiiiiinicssninssnnissssncssssicsssicssssssssssssssssssssssosssssssssssosssssssssssssssssses 243
Delineating Degrees of Polycentricity in California and Ontario’s Climate Governance
N ] L) 111 243
A n0te 0N 10Cal GOVEIMMENLS .......eeiiiiiiiiiieiieeieeiieeee ettt et see et e aeebeeseaeeseeeee 246
Overarching Rules: Highlighting State Steering in Operationalizing a Polycentric
APPTOACK ocuuerneiriiiiiiiniinniinsniinsnicsssicnsssisssssisssssssssssesssssssssssesssssesssssssssssosssssossssssssssssssssses 248
Organizational MEChANISIMNS .........ccuieriiiiiieiieeieeeie ettt ettt e aeeteesabeesseeseneensees 248
Communicative MECANISINS .......cc.eeruiieiieriieeiienieeiteeeiieeteeseteeteeseaeebeessaeeseessseenseessseenseas 254
Procedural MEChaniSIMS ........c.eeouiiiiiiiieiieeiee ettt sttt 262
SUMMATY ANALYSIS ...eeiveeiieiiieiiecie ettt et et e et e st eebeessbeeteessbeenbeassseeseesasaans 270
Chapter 9: Discussion of Findings and Concluding Thoughts ...........cccccvevcerencercscnnccscnncene 276
Levels of polycentricity and emission reductions.......c..ccceeveecscenecssenccssnrcsssnesssresssencssssncses 282
Polycentricity, reflexivity, and transition resilience ............cceceeevveeicivnrcnscnrcssnrcscercssnencnns 284
A Polycentric Approach as a ‘Best Fit’ Low-Carbon Transition Strategy ........cccceeueeunee 285
Implications for Polycentric Governance Models...........ccoveeercricssnnicssnrcssnncssnnrcsssencssssncnes 286
REFEIEICES c.ccueeeiriisniiiniiiinctiniienitinstecsenstecsnessnssssessssesssessssesssessssssssessssessassssassssassssessassssasses 289
GLOSSARY .iiiiiiitinninnninsnecnsecssiisssissseesssessssssssssssessssssssassssssssasssssssssssssssssassssssssssssassssasssses 366
APPENDICIES ....ouuiiiiiiiiiinicisnncnsrncssssmcssssisssssesssssesssssssssssssssssssssssssssssssssssossssssssssssssssssssssssssns 368
APPENDIX A: State-of-the-art review of mechanisms to reduce emissions from the
EranSPOItALION SECLOT ...ccueerveecrersseeisnessrecsansssaesssncsssesssnsssansssnssssesssnssssssssassssesssassssssssasssnsssaase 368
Discussion of individual instruments: Carbon priCing...........cceecveeeveerieeecieenieecieenieenreenenn 368
Discussion of individual instruments: Information campaigns ............ccccceeveerieenieennennen. 374
Discussion of individual instruments: Cleaner vehicles ..........ccccoveierieiciienienciieieeieeee. 375
Discussion of individual instruments: Transportation demand management..................... 382
A note on ‘rebound effects’ and perverse INCENtIVES.........ccueerueerieeriierieeniienieeiee e 393
APPENDIX B: Comparative Climate-Transport Policy Outputs, California and Ontario
.................................................................................................................................................. 395
APPENDIX C: Potential Directions for Future Research .........cccoeceeecercncercssnicscnnccsnnces 533
INEIWOTK ANALYSIS .. eieiiiiiieiieeit ettt ettt et et eebeesebeebeeseaeenbeessseenseesnseans 533
Climate governance eXperimentation .............ccceevueerueerieeniienieesieenieeteeseeesseesseeeseessseensees 533
Informal Science-Policy NetWorks........cccocuiiiiiiiiiiiiiciiee e 534

vi



List of Tables

Table 1. Largest Transit Systems Located in Major Urban Areas in California. .......c..ccccceeuene. 17
Table 2. Method for assessing breadth of inclusion and functional redundancy utilized in this
TESEATCHL ..ottt ettt ettt 40
Table 3. Operational and steering mechanisms for both horizontal and vertical EPIL................... 41
Table 4. The basic evaluative frame for assessing overarching rules in terms of enhancing a
polycentric approach to climate change gOVernance. ...........ccccoecveveriienienieiienieneeeseeeee e 42
Table 5. Global abatement under IEA, full and non-cooperative outcomes............ccceeverveenneenne. 52
Table 6. Core EPI instruments and institutions by their operation for policy integration. ........... 70
Table 7. Key existing policy mechanisms for emission reductions in the road passenger
TLANSPOTTALION SECLOT. ..eutieiitieiieetierte ettt ettt ettt ettt e b eatesb e et eatesb e et e ebeesbeebesaeesbeenbeennenaeenee 76
Table 8. The evolution of fees and rebates for Ontario’s feebate program .............ccceeveeveennennne. 95
Table 9. Rebate values and types of eligible vehicles for the CVRP since 2010 ....................... 142
Table 10. The status of Sustainable Communities Strategies targets as of 2018........................ 160
Table 11. Impact Summary for Individual Landscape Variables. ........c.ccoceveeviniininncniennnnne. 242
Table 12. Summary of Guiding Principles for California Climate Investments 2018................ 268
Table 13. Key advantages and disadvantages of implicit (cap-and-trade) and explicit (tax) carbon
PIICING MECHANISIIIS. ...eviitiiiiiiiiete ettt ettt ettt ettt sa e be et eat e bt et e sbeenbeentesbeenbeenees 369
Table 14. Road pricing goals and outcomes in various juriSdictions ...........ccecceeeereereervenneenne. 388

vii



List of Figures

Figure 1. The Greater Golden Horseshoe. ..o 12
Figure 2. Ontario GHG Emissions in 2014 DY SECLOT .......cc.eeouirierierierieieiienieeieeeenieeie e e e e 13
Figure 3. California’s GHG emissions, population, GDP, GHG per capita and carbon intensity of
the economy since the year 2000....... ..ottt e 18
Figure 4. California Transportation Emissions in Million Metric Tons..................c.ocoeeeene. 19
Figure 5. California GHG Emissions since in 2018 by S€CtOr..........covvvviiiiiiiiiiiiiinina, 19
Figure 6. Framework for ANalysis. ... .....ouuiuiiuiiii e 24
Figure 7. The two continua of polyCentriCity.........oouiiuiiiiiiii i, 37
Figure 8. The Tragedy of the COmMMONS. ........o.viuiiitiiii e 46
Figure 9. Payoff matrix for a prisoner’s dilemma game.................oooiiiiiiiiiiiiiiiin i, 48
Figure 10. Key insight from Barrett’s 1994 work: Depth of commitment vs. Extent of participation
for Self-enforcing IEAS. . ...t e 51
Figure 11. ‘vertical’ and/or ‘horizontal’ integration approaches.................coeviiiiiiiiiinninn. 69
Figure 12. Key Pillars of Ontario’s Climate Change Strategy.............coeviiiiiiiiiiiiiniinninnn. 85
Figure 13. Ontario’s Greenhouse Gas Emissions and Target..............c.ocooiiiiiiiiiinninnnn. 86
Figure 14. The 2017 Greenbelt Plan Map. The various shades of green depict the protected land,
which encompasses the Country’s most populous urban area, the GTHA...............c.......o... 110
Figure 15. California’s Drive Clean WebSIte..........ovuiiuiiiiitiiiiiiii e 151
Figure 16. Goals of The California Transportation Plan 2040................cooooiiiiiiiiinin.. 163
Figure 17. “Gas Masks”, Los Angeles November 16, 1967...........cooiiiiiiiiiiiiiiiiiiinnn. 164
Figure 18. Active Transportation Projects and Funding in millions of dollars (USD)............ 170
Figure 19. California Transportation Mode Share 2010-2012............ccoiiiiiiiiiiiiiiiinnen... 174
Figure 20. Historical Monthly VMTs in California (1972-2016)........c..ccovviiiiiiiiiiinnan... 180
Figure 21. Sociotechnical system for modern car-based transportation...................c..o.enee 183

Figure 22. Assessed lock in of various types of CO2 emitting infrastructure, plotted according to
their historical lifetime (x-axis) and the carbon price required to equalize the marginal cost (mainly
fuel) and total levelized cost (operating and capital costs) of the existing infrastructure of a low-

Carbon 1ePlacemMENt (Y=AXIS)......eutenttttentett et ettt et et et et et et et e et et e e eeeiarenaaans 184
Figure 23. The four-level interchange of the Harbor Freeway and 101 in Los Angeles, featured in
the opening scene of Oscar nominated film, LaLa Land....................oooo, 186
Figure 24. Population density of Ontario............co.vieiiiiiiiiiiiii e, 187
Figure 25. Funding and Expenses for the LA Metro for 2017..........cocoiiiiiiiiiiiiiinn... 193
Figure 26. A general view shows oil pumping jacks and drilling pads at the Kern River Oil Field
in Bakersfield, Calif. Photo: Mark Ralston/AFP/Getty Images..............cccoviviiiiiiiiinnn. 207
Figure 27. Structure of Ontario’s Economy - Per Cent Share of Nominal GDP, 2018..............209
Figure 28. Signatories and Endorsers of the Under2 Coalition..............cccooeviiiiiiiiininnnn 214
Figure 29. The largest, most destructive, and deadliest California wildfires in the last
COIMEULY . ettt ettt ettt et ettt et e et e e e ettt et e et e et e e et ettt e 227
Figure 30. Flames from the Holy Fire scorch a hillside in Lake Elsinore, California, on August
D 228

Figure 31. The Carr and Ferguson wildfires, as glimpsed earlier this month by the astronaut
Alexander Gerst. “These fires are frightening to watch, even from space,” he said on Twitter.228

viii



Figure 32. Polling results from the Public Policy Institute of California. A) Percentage of
Californians answering “very serious” in 2016 to the question “How serious is the threat of global
warming to California’s future?” B) Percentage of adults who favor or oppose AB32 emission

reduction targets over the years 2000-2016...........oiuiiiiiiiiiii i 233
Figure 33. Frequency of Google searches for “climate change” in the U.S. from Jan. 2004 to May
200 e 234
Figure 34. Canadian army brought in to aid with Ottawa flooding in Spring 2019................ 237
Figure 35. Plot of the relative importance of each issue to Ontarians, and the performance of the
Wynne Liberals on €aCh 1SSUC. ........oiuiiiiii i 238
Figure 36. Response to the question “how important will climate change be in your vote [for the
upcoming federal €lection]?” ... ... i 239
Figure 37. Frequency of Google searches for the term “climate change” in Canada between January
2004 = May 2010, ..o e 239
Figure 38. Non-State and Sub-State/Province Climate-Transport Organizations................... 244
Figure 39. Breadth of Inclusion and Functional Redundancy: Primary (1.0) and Secondary (.5)
Functions of Non-Government Sub-state/province level organizations.........................o.... 245

Figure 40. Number of non-government and government organizations (state/province-wide and
regional) involved in reducing climate-transportation emissions in Ontario and California..... 246
Figure 41. California and Ontario’s climate governance regime mapped using the two continua of

POLYCEINITICIEY . ..ttt ettt e ettt et e et et et et et e e et e e et e et 247
Figure 42. Carbon tax vs. Cap and Trade.............ooiiiiiiiiiiiii e 368
Figure 43. Summary map of existing, emerging and potential regional, national and subnational
CarboN PriCING INTHALIVES. .. ..ttt ettt ettt et e e et et et et et et e e e e aneeeanans 370

X



Chapter 1: Introduction

Climate Change and Polycentric Governance Systems

Global climate change is an extremely complex issue, fraught with deep uncertainty and ethical
conundrums. As a policy problem, it has been described as “diabolical”, “super wicked” and "a collective
action problem par excellance" (Steffen 2011; Levin, Cashore, Bernstein & Auld, 2012; Lazarus 2009;
Craik, Studer & VanNijnatten, 2013; Harris, 2007, 196). Dryzek, Norgaard and Schlosberg (2011, p. 3)
argue climate change is "perhaps the most profound challenge ever to have confronted human social,
political, and economic systems... as the stakes are massive, the risks and politics bitter and complicated,
the psychology puzzling, the impacts devastating, the interactions with other environmental and non-
environmental issues running in many directions". The issue of climate change is the quintessential
collective action dilemma and has been characterized as "the largest commons governance problem that

humanity has ever faced" (Dietz and Zhao, 2011, p. 15671; Dryzek et a. 2011; Steffen 2011).

The past three decades have seen the creation of sophisticated international institutions like the
United Nations Framework Convention on Climate Change (UNFCCC) and the Intergovernmental Panel
on Climate Change (IPCC). Twenty-four UNFCCC Conferences of the Parties (COPs) have occurred, and
yet progress to date has "been painfully slow" (Inman 2009, p.130). As it stands, it would be an
understatement to say the UNFCCC goal of limiting global warming to well below two degrees Celsius
to avoid catastrophic climate change is a long shot. To put the intense nature of the challenge in
perspective, according to a 2017 article in the journal Nature titled, "Three Years To Safeguard Our
Climate", "should emissions continue to rise beyond 2020, or even remain level, the temperature goals set

in Paris become almost unattainable" (Figueres, Schellnhuber, Whiteman, Rockstrom, Hobley and

Rahmstorf 2017, p. 593).

Considering the failure of the international climate change regime to effectively address this
difficult collective action dilemma, this research supports Elinor Ostrom's proposal for a polycentric
approach to combatting global climate change. A polycentric approach to climate change governance,
developed and refined from the pioneering work of Nobel Laureate Elinor Ostrom (2009; 2010; 2012),

provides a model for an effective governance response to this immense collective action challenge. This



type of approach allows for costs and benefits to be assessed in particular policy ecosystems and compared
to results from other areas (Ostrom 2010; 2012). Enhanced innovation and experimentation improve
policy learning and progresses our understanding of what works where and why. Small and medium-sized
governance units are better able to undertake climate governance efforts, especially because this approach
(as opposed to a top-down solution) better meets the "matching principle" of international law (Ostrom
2009; 2012). Critically, the dynamics produced by this governance approach, specifically higher degrees
of reflexivity, innovation and resilience, make it best suited to deal with the disruptions and fluctuations

inherent to low-carbon transitions.

The term "polycentric" was introduced by Victor Ostrom in 1961, and connotes "many centers of
decision making that are formally independent of each other..." (p. 831-32). Generally, a polycentric
system of governance includes the following characteristics: multiple levels of governance (local,
provincial, national, regional and global), multiple types of political units (general-purpose, specialized
and cross-jurisdictional), multi-sectoral organizations (i.e. private, public, voluntary, community and
hybrid types), and finally multiple functions (e.g. production, financing, coordination, monitoring,
sanctioning) (McGinnis 2011, p. 171-2; Daley, Abel and Stephan 2014). The numerous governing bodies
that interact are assumed to have the autonomy to create and enforce rules in a given locale and policy
arena (Schoon, Robards, Meek and Galaz, 2015; Ostrom 2010). Polycentricity in governance systems

suggests something more than just multi-level federalism. As McGinnis and Ostrom (2011, p. 15) explain:

Polycentricity conveys more than just federalism as it typically is understood.
A federal system may consist only of a sequence of neatly nested jurisdictions
at the local, state or provincial, and national levels. However, a polycentric
system also includes cross-cutting jurisdictions specializing in particular policy
matters, such as an agency managing a river basin that cuts across state lines
(cited in Carlisle and Gruby 2017, p. 17).

The complexity of these systems makes them hard to describe and compare. That being said, they
are also everywhere (Harford 2013). The post-Kyoto era of climate governance has witnessed a
"Cambrian explosion' of organizations, norms, 'contributions', commitments and other institutions"
(Keohane and Victor 2011; Abbott 2012) resulting in "an intricate, diverse institutional complex that

exhibits the defining features of polycentric governance" (Abbott 2018). Indeed, the Paris Agreement



explicitly acknowledges this reality. As our current reality, polycentric climate governance systems

require research attention even though their 'messy' nature presents unique research challenges.

Concerning the challenge of mitigating global climate change, Ostrom (2009; 2010) asserts that a
polycentric approach is more likely to induce cooperation and enhance innovation than strictly top-down
approaches. Ostrom (2009; 2010) points out that this approach is by no means a panacea, but that it works
with the current reality of diverse climate governance experiments occurring in greater abundance at sub-
national and local scales (Rabe 2009; Daley et al. 2014). Pursuing a polycentric approach to climate
change also matches the current reality of climate policy, which according to Cole (2011, pp. 406) is, at
minimum, weakly polycentric. Rabe (2009, p. 36) also agrees that a "mixture of strategies at multiple
levels may be the best approach" to deal with the unique complexities of the problem. Polycentric systems
attempt to match governance levels to the scale of the problem and rectify the often-mismatched 'fit'
between 'institutional attributes' and the properties of the system (Young 2002; cited in Schoon et al.
2015). In this way, a polycentric approach is best suited to deal with the problem of climate change, as the

global atmosphere provides ecosystem services that have very strong multi-level aspects.

Furthermore, a polycentric approach to governing climate change is the best strategy, as it
recognizes the complexity of the challenge at hand and encourages learning from a variety of governance
experiments at different scales. Due to the relatively short time frame left to effectively mitigate and
manage the climate crisis, it seems appropriate that as many different experiments be tried at as many
scales as possible in a way that leverages the innovation potential of sub-national and non-state actors.
The literature on collective action discussed in this paper points to the fact that this more bottom-up and
diversified approach to governing the global atmosphere, in theory, should prove more effective than top-
down solutions. Attempting to work with current realities by enhancing polycentric approaches to climate

change governance is simply the most pragmatic way forward.

Logic of Inquiry and Theoretical Context:

This research reflects an adherence to 'environmental pragmatism', "a philosophy of environmental
action that begins with real-world problems...and focuses on learning our way out of uncertainty in

particular situations" (Norton 2007, pg. 29). Following the pragmatic tradition, the central focus of this



research is on attaining a better understanding of the problem and what methods will best facilitate this
understanding, as opposed to ontological or epistemological debates about truth and knowledge. While a
philosophy of pragmatism underpins this research, a post-positivist epistemology is also employed in this
work to generate usable policy analysis. Going beyond technocratic positivism, this orientation holds that
there is not one objective understanding of policy problems and argues for subjective reflection analysis
as a better way to understand policies and the policymaking process (Howlett, Ramesh and Perl 2009).
This approach interprets policymaking as a more contested and value-laden process than other
epistemologies that focus mainly on a technical analysis of empirical evidence. The post-positivist
orientation is a good fit for studying the messy reality of climate policy as it allows for technical analysis
to be complemented by studies of other factors, including interests and values (Howlett et al. 2009). This

orientation's sensitivity towards complex realities is argued to be its greatest strength (Howlett et al. 2009).

The problem of mitigating global climate change in this work is approached using collective action
theory and understands climate change as the most challenging collective action problem humanity has
ever faced. From a policy perspective, climate change policy "requires an unprecedented level of
coordination and a greater collective commitment to political change than has ever occurred" (Bryner and
Duffy 2012). The vast scope of activities that contribute to the problem means integrating policy efforts,
or policy integration, must be an essential part of the solution. Elinor Ostrom's polycentric approach to
mitigating climate change, and the literature on polycentric/networked governance systems, provide the
main theoretical backing for this dissertation in terms of informing the direction of research. Theory
around policy integration in general, and more specifically climate policy integration, also provides the

basis for the research.

While it is clear that the mode of governance has shifted from more hierarchy/bureaucracy-based
models to more polycentric/networked governance models, it is important not to underestimate the power
and unique role of the state within modern networked governance systems. This research explicitly
acknowledges this fact and attempts to understand how best the state (in this case, sub-national
governments) can improve governance effectiveness and efficiency, essentially reducing the transaction
costs associated with the coordination of such complex governance systems. The focus on sub-national
levels of government reflects the fact that these scales are increasingly the site for meaningful climate

mitigation efforts, and especially climate governance experimentation. A key focus in this research is on



climate policy integration and its drivers, a normative aim and real practice, which has been acknowledged

as a critical research project in and of itself.

This study differs in that it places the analysis of CPI within broader questions about
operationalizing polycentric governance systems with a particular focus on climate change mitigation. In
essence, climate policy integration is conceptualized as the focal mechanism for evaluating how
overarching rules by higher levels of government enhance the benefits of a polycentric approach to climate
change mitigation (e.g. innovation and resilience) while mitigating the associated inefficiencies.
Following this conceptualization, the research pays careful attention to functions highlighted in
established EPI/CPI frames, such as nodes within policy networks that act as knowledge and coordination

platforms, which aid in climate mitigation governance efforts at various levels within the system.

Relation and Advancements in the Field: State Steering in Polycentric Governance Systems

The research aims to further the work by Ostrom and others on operationalizing polycentric
climate governance, given the complexity and 'institutional void' associated with modern polycentric
governance systems, especially large federal systems like Canada and the United States. In particular, this
research argues that the state is a unique actor within polycentric governance systems and serves a critical
and unique function in crafting and enforcing overarching rules within which all other actors operate
within a given jurisdiction. The role of the state has been given very little attention within this conceptual
frame, and mid-level emerging governance theory, leaving a key gap in understanding how polycentric
governance systems operate in practice. Importantly, this research acknowledges that the actions of sub-
national and local governments, in addition to non-state actors, are not simply "filling the gap between
NDCs and the emissions levels necessary to reach the Paris Agreement's aspirational goal" but "as
experiments in the new context the Paris Agreement acknowledges—a decentralized, fragmented global
response to climate change" (Bernstein and Hoffman 2018; Jordan et al. 2015; Zelli and van Asselt 2013;
Bulkeley et al. 2014).

Ostrom (1990; 2009; 2010) did not spend much time exploring the role of higher-order
government, given she was writing against a state-centric tradition of governance. Although the role of

state-steering in providing overarching rules has not been a core focus of the development of this emerging



governance theory since Ostrom, "references to a set of overarching rules are found in almost all
definitions of polycentric governance" (Jordan et al. 2018, p. 19). This key element with regards to
operationalizing polycentric governance has started to be studied in recent years (see Setzer and
Nachmany 2018; Abbott 2017; Mansbridge 2014; Jordan, Huitema, Schoenefeld, van Asselt, Forster
2018; Heikkilia and Weible 2018). In the recent book Governing Complexity: Analyzing and Applying
Polycentricity (2018), the following concise definition of polycentric governance systems is given,
highlighting the importance of overarching rules: "In polycentric governance systems, multiple centres of

decision-making are formally independent of each other but interact within a system of overarching rules"

(p. 115).

There has also been a lack of understanding with regards to how varying contexts impact structures
and functions of polycentric systems (see Baldwin 2018; Thiel and Moser 2018), especially how systems
function where there are varying configurations of local and higher-level decision-making (Carlisle and
Gruby 2018). It is critical to understand what kind of overarching rules enhance the effectiveness of
polycentric governance systems, and what contexts enable states to fulfill this role effectively. It is this

conceptual gap that forms a focal point of this dissertation.

This work by no means represents a formal conclusion on the complex interactions and workings
of polycentric climate governance models. However, it does provide advancements around the role of
state steering in enhancing polycentric climate governance 'in action'. From a prescriptive standpoint, this
research aims to provide initial insights into what desirable overarching rules, norms and organizations
enhance polycentric climate governance, a “tricky task given that they may blend elements of

monocentricty and polycentricity" (Jordan et al. 2018, p. 20).

A case study approach, based on two sub-national jurisdictions with varying degrees of
polycentricity with regards to their climate governance regime, allows for a comparative analysis of
contexts and climate governance performance. This enabling a core question stemming from the literature
on polycentric approaches to climate change governance to be answered: what works where and why?
The research also attempts to address a key methodological limitation in understanding the functions and
features of polycentric governance systems. From a methodological perspective, a key critique of research

on polycentric governance systems revolves around a lack of a consistent or agreed-upon method for



measuring degrees of polycentricity in a given governance system (Aligica and Tarko 2012). The research
is intentionally designed with this limitation in mind; The methodological approach for measuring and
describing the degree of polycentricity in a given system utilized in this work stems from early attempts
to develop frames for providing nuanced understandings of polycentric governance systems, as opposed
to a binary approach (polycentric vs. monocentric). Specifically, the method employed draws from
Schoon, Robards, Meek, and Galaz’s (2015) two continua for measuring and describing varying degrees

of polycentricity in polycentric governance systems: collaborative degree and breadth of inclusion.

The delineation of varying degrees of polycentricity and its operationalization, within a set of
overarching rules, provides a starting point for understanding the relationship between higher-order
governance levels and polycentric governance arrangements involving diverse actors with regards to
enhancing the performance of these systems. This work utilizes an analytical framework drawn from well-
established studies within the field of environmental/climate policy integration to evaluate how the
overarching rules provided by higher-order governance levels (in this case state/provincial governments)

enhance or effectively operationalize a polycentric approach to climate change governance.

Evaluating overarching rules: Environment/Climate Policy integration (EPI/CPI)

Environmental and climate policy integration is a longer-standing body of literature that has its
origins in public policy studies of the European Union, a highly polycentric jurisdiction. EPI/CPI
frameworks for analysis focus on organizational, procedural and communicative instruments that work to
vertically and horizontally integrate environment and climate policy objectives into non-
environment/climate policies and programs. The focus on analyzing how coordination and coherence can
be achieved using legal and policy tools in complex, multi-level governance systems provides a useful
framework for analysis when applied to the evaluation overarching rules from higher-order governance
levels in polycentric governance systems. In this way, these two bodies of work are extremely
complementary and the use of EPI/CPI frames for analysis represents a methodological advancement in

terms of understanding how overarching rules can enhance polycentric governance systems.

With regards to the topic of climate policy integration, this work follows a large literature of similar

research done on many EU countries furthering attempts to understand how to best operationalize a



polycentric approach to mitigating climate change (for example Ahmand 2009, Casado-Asenio and
Steurer 2012; Rietig 2012; Meijers and Stead 2004). It represents an advancement in that it draws together
the latest research on climate policy integration on one hand, and polycentric/networked governance on
the other, to better understand how climate objectives can be advanced in the complex (and somewhat
chaotic) reality of modern governance systems, in a way that maintains a long-lasting low-carbon
orientation. The evaluative framework has been adapted from previous models with the hopes of
improving the analysis in a way that highlights critical factors pertaining to the form and function of

overarching rules, something that theorists cannot yet agree upon (Aligica and Tarko 2012).

Overview of this Dissertation:

The key research questions (and sub-questions) of this dissertation research reflect the core
hypotheses with regards to polycentricity, climate policy integration, and environmental performance in
the transportation sector. Three high-level research questions form the primary direction of inquiry for the
dissertation. First, the dissertation aims to answer: to what extent have climate mitigation objectives been
integrated into the road passenger transport sector in each sub-national jurisdiction? To answer this
question, climate-transport policy outputs for each jurisdiction will be inventoried and compared. The
second high-level research question aims to understand: what factors have hindered or aided in the passing
of climate-transport policy and regulations? A setlist of variables stemming from policy studies, and more

specifically, policy integration studies, are used as the framework for this context analysis.

The final high-level research question revolves around the role of overarching rules in
operationalizing each system's polycentric climate governance system (i.e. mitigating inefficiencies and
enhancing benefits). A key focus of the sub-questions stemming from the last question are around
experimentation, innovation, coalition building, and policy learning in relation to understanding how the
degree of polycentricity and associated degree of functional redundancy impact the performance of each
system's climate governance regime in terms of emission reductions and resilience. The hypotheses
formulated at the outset of this research (described below) are based on the latest literature on polycentric

governance systems and environmental and climate policy integration (EPI/CPI).



Hypothesis 1: Higher degrees of polycentricity and especially functional redundancy will correlate with
more effective climate governance, specifically higher degrees of climate policy integration and successful
policy innovation with regards to successful policy experiments aimed at reducing emissions from the
road transportation sector. Put more simply, more diverse institutional arrangements will result in more
effective climate governance. Following this logic, better performance in terms of emission reductions
will be seen where a higher proportion of local governments are engaged in climate change mitigation

programs and policy experiments.

Hypothesis 2: Overarching rules provided by higher-order governments that integrate climate change
objectives intro transportation-related policies and facilitate vertical and horizontal coordination will
improve polycentric governance systems. Governments facilitating higher levels of climate policy
integration via communicative, organizational and procedural mechanisms (overarching rules) will better
enhance polycentric climate governance systems. Better performance in operationalizing these systems

will be evidence by reduced associated inefficiencies and enhanced associated benefits.

Hypothesis 3: The number and effectiveness of knowledge-for-policy institutions facilitating policy
learning, will be a key factor in how well polycentric systems are operationalized and made more resilient.
The effectiveness of these knowledge-for-policy institutions will be related to the level of high-level
political commitment, in that government support will be essential for the support and maintenance of

these networks.

Hypothesis 4: The role of social consensus and associated regional identity narratives will figure
prominently in given levels of high-level political commitment for climate policy integration and,
subsequently, environmental performance in terms of efforts aimed at reducing emissions, in this case,

from the road passenger transportation sector.

Why transportation?

While much more work has been done on EPI/CPI in the energy sector, transitioning the
transportation sector to a low-carbon system remains a major technical and governance challenge.

Transportation remains the largest sector in both sub-national jurisdiction with regards to emissions: In



Ontario transportation accounts for 35% of emissions (Ministry of the Environment and Climate Change
[MOECC] 2016) and in California it accounts for 41% of emissions (California Air Resources Board
[CARB] 2019f). From a governance perspective, Bryner and Duffy (2012, p. 128) argue that "Nowhere is
the case for policy integration clearer and more compelling than for reducing greenhouse gas emissions
from transportation". The scope of this research project will be contained to road passenger transportation,
both urban and regional. Setting this boundary will ensure the scale of the project is feasible, given that a
detailed analysis of overarching rules in each case forms a central piece of this research. Also, using this

category allows for a consistent comparison between California and Ontario.

In terms of the transferability of findings from this research, focusing on transportation also
highlights the performance of polycentric governance performance with regards to orienting this transition
and ultimately reducing emissions, as compared with other major emitting sectors like the energy sector.
Transportation presents a similar challenge between jurisdictions and is not based on natural resource
endowments in the way that reducing emissions from the energy sector is. If a jurisdiction has vast hydro
resources, for example, the scale of the challenge in terms of reducing emissions is very different from a
jurisdiction relying mainly upon fossil fuels, like coal. Given that a low-carbon transition for
transportation depends entirely on the intent and actions of governments and non-state actors, regardless
of natural resource endowments or other exogenous factors, insights from this work are arguably more

transferable to other North American jurisdictions.

Why Ontario and California?

Ontario and California have key similarities that make them appropriate cases to compare.
Although the level of polycentricity is arguably higher in the US system, both sub-national jurisdictions
are situated in complex multi-level federations and have been relative leaders with regards to climate
governance initiatives. Significant to the transportation sector, both California and Ontario are
comparatively large geographically speaking. Although Ontario is almost double the size of California,
both jurisdictions must deal with this challenge. Also, in both the US and Canada meaningful climate
action at the federal level has stalled over the past few decades, and in response to this vacuum, states and
provinces, in addition to local governments, have become leaders in formulating and implementing

climate policy. As "hotbeds of climate change activity" (Bedsworth and Hanak 2013, p. 664), sub-national
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jurisdictions provide excellent case examples where years of substantial experience with climate policy

can be analyzed.

At the outset of this research, Ontario and California’s climate governance regimes were also
joined formally, alongside Quebec, via linked cap and trade systems under the Western Climate Initiative!'.
Unlike Quebec, whose energy system is essentially based entirely on low-carbon hydropower, Ontario
and California have relatively diverse energy systems. This makes these two sub-national jurisdictions a
better choice for comparison, especially because Quebec’s hydropower generation and distribution

company, Hydro Quebec, has dedicated substantial resources to push for electrified transportation.

Progressive climate leadership demonstrated through decades of work in California has resulted
in this state's position as arguably the climate policy leader in North America (Bedsworth and Hanak
2013), and therefore an important case to analyze. Similarly, Ontario has been a relative climate change
policy leader within the Canadian federation. At the outset of this research (2017), both sub-national
governments were very active in crafting overarching rules to facilitate climate change mitigation efforts,
with a keen focus on reducing transportation emissions. As two sub-national jurisdictions where
successive governments have been meaningfully in engaged in climate change governance (albeit a shorter
experience in Ontario), these two cases provide promising sites for evaluating the role of the state in
operationalizing their respective polycentric climate governance systems via overarching rules. Put
simply, if rules provided by higher order governments can help operationalize polycentric climate

governance systems, we should see evidence of this in these cases.

Brief Introduction to the Case: Ontario, Canada

Ontario is Canada’s second largest province in terms of geography; stretching more than 1 million
square km (415,000 square miles), it is just over twice the size of California (Government of Ontario
2017e; World Atlas 2018). This vast province contains varied landscapes, including the mineral-rich
Canadian Shield, fertile farmlands in the south and grassy lowlands in the north; it spans from northern

latitudes roughly equivalent to London, England to southern latitudes roughly parallel to Rome, Italy

! Ontario withdrew from the WCI in 2018 following the election of the Progressive Conservative Party
led by Doug Ford
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(Government of Ontario 2017¢). Ontario is rich in natural resources; it contains over half of Canada’s
highest quality farmland, roughly one fifth of the world’s fresh water, 18% of Canada’s forests and has
significant mineral deposits (Government of Ontario 2017¢). Although the province has substantial natural
endowments, the economy is primarily a service-based economy with a significant manufacturing
component, especially in automotive parts manufacturing and assembly (Ontario Ministry of Finance

2017).

Given its large population and economy, Ontario is an important player in the Federation of
Canada. In 2017, the province contained roughly 40% of Canada’s population and in 2018, produced
roughly 40% of the country’s GDP (Ontario Ministry of Finance 2018). Of Ontario’s 14.375 million

inhabitants more than 85% live in urban centers, primarily on the shores of the great lakes, including

Canada’s largest urban area, the Greater Golden Horseshoe (GGH), where more than 9 million people live
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Figure I. The Greater Golden Horseshoe (Allan and Campsie 2013).
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(Ontario Ministry of Finance 2018; Government of Ontario 2017c). The GGH is one of North America’s
fastest growing regions and is a significant region nation-wide; it is home to 25% of Canada’s population
and acts as the economic engine of Canada producing roughly 25% of the country’s GDP (Wallace 2017;

Government of Ontario 2017¢). Figure 1 shows the location of the GGH within the Province of Ontario.

The physical attributes of the province, notably its vast geographic scale and its climate
characteristic of hot summers and very cold winters, pose additional challenges from a climate change
mitigation perspective. Temperatures can range from well above 30 degrees Celsius in summer and drop
below -40 degrees Celsius in winter (Government of Ontario 2017¢), which means a substantial amount

of energy is required for cooling and heating respectively. Critical for transportation emissions, the
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Figure 2. Ontario GHG Emissions in 2014 by sector (Env1ronment and Climate Change Canada 2016;
cited in ECO 2016).

province’s large landmass and low average population density (roughly 14 people per square km) results

in a high demand for passenger and freight vehicle travel. Due to its large manufacturing sector,
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historically Ontario has produced the most emissions compared to the other Canadian provinces; currently,
it ranks as the second highest emitting province, as Alberta’s oil and gas sector has expanded in the past
decade and Ontario has taken significant steps to decarbonize its electricity supply (Environment and
Climate Change Canada 2018). Currently, transportation-related emissions account for nearly one-third
of all the province’s emissions, the largest of any share, making the reduction of these emissions “the
biggest opportunity - and also the biggest challenge - to achieving Ontario’s 2020 GHG reduction target.”
(Mahony 2016, 9-57) (see Figure 2).

Ontario’s road passenger transportation system consists of road and public transit infrastructure
which is valued at CAD 82 Billion and CAD 11 billion respectively (Office of the Auditor General of
Ontario 2017). Ontario has a total of 250,000 km (155,342.8 miles) of roads and highways, including:
2,100 km (1,304.9 miles) of controlled multi-lane highways, 14,800 km (9,196.3 miles) of other highways
in addition to municipal and other roads (Government of Ontario 2014). The province also administers
over 100,000 km (62,137.1 miles) of roads on Crown land, including approximately 30,000 km of resource
access roads (Government of Ontario 2014). Ontario, in particular Southwestern Ontario, has some of the
heaviest road traffic in North America; the estimated cost of road congestion in the GTHA (Greater

Toronto Hamilton Area) was CAD 6 billion in 2006 (Government of Ontario 2014).

With regards to mass or public transit, Ontario transit systems serve more than 130 communities,
although most of the trips take place in the 15 largest urban communities (Government of Ontario 2014).
Metrolinx, an agency of the Ministry of Transportation, operates a regional transit network in the Greater
Toronto and Hamilton Area (which accounts for 25% of Canada’s population), consisting of trains and
buses operating over 11,000 sq. km (Wallace 2017; Office of the Auditor General of Ontario 2017).
Metrolinx vehicles move roughly 69 million passengers annually (Office of the Auditor General of
Ontario 2017) and municipal transit services in Ontario’s 15 largest urban areas carry over 800 million
passengers each year, with ridership expected to increase to 908 million trips annually by 2019 (Ontario
Ministry of Transportation 2016c¢). Ontario municipalities operate 61 conventional public transit systems
that vary widely in scope and complexity (Association of Municipalities Ontario [AMO] 2017). Local

governments spend a substantial amount of money building and operating these systems.

The Toronto Transit Commission (TTC) is the largest municipal transit system in Ontario and the

third largest in North America (Toronto Transit Commission [TTC] 2017). The subways, buses and
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streetcars that comprise the system served an annual ridership of just under 540 million passengers in 2017
(TTC 2017). Municipal transit systems in the GTHA, such as Zum (Brampton, ON), Transitway
(Mississauga, ON) and VivaNext (York Region, ON), have seen higher growth rates than the TTC and
are currently undergoing rapid expansion of their service networks (TTC 2017). In 2011, eight of ten
Ontarians drove to work, although carpooling rates were considerable (Ontario Ministry of Finance 2011).
While Ontario has the largest number of light vehicle registrations in Canada at 7.9 million, it has one of
the lowest ratios of these vehicle registrations in relation to the driving age population (Statistics Canada

2015).

Although total emissions have fallen in the province, roughly six percent between 1990 and 2014,
transportation-related emissions grew by 27 percent (Environment and Climate Change Canada 2016;
cited in Government of Ontario 2017b). Passenger transportation emissions (cars, trucks, bus, rail,
domestic aviation) accounted for roughly 66 percent of transportation-related emissions in 2014, growing
15 percent since 1990, due primarily to increased vehicle miles traveled (VMT) and an increase in fleet
composition of larger vehicles like SUVs, minivans and pick-up trucks (Government of Ontario 2017b).
Freight emissions are also significant, making up roughly 30% of transport-related emissions in 2014
(Government of Ontario 2017b). For roughly a decade, Ontario Provincial governments have been
planning and implementing measures to reduce GHG emissions. The province met its 6% reduction goal
for 2014 (from 1990 levels) and is now pursuing reduction targets for 2020, 2030 and 2050: 15% below
1990 levels for 2020, 37% below 1990 levels by 2030 and 80% below 1990 levels for 2050 (Government
of Ontario 2016).

Brief Introduction to the Case: California, U.S.A.

California is the United States’ third largest state, geographically speaking, stretching two-thirds
up the West Coast of the United States (U.S. Energy Information Administration [U.S. EIA] 2018). It has
been the most populous state since the early 1960s and currently has a population of 39.5 million people,
making up 12.1% of the population of the United States (Lewis and Morgan 2018; U.S. EIA 2018).
California’s population is concentrated primarily along its roughly 1,100-mile coast line, with 75% living
in the Los Angeles, San Francisco and San Diego metropolitan areas (Lewis and Morgan 2018). The
geography of the state is varied to the point of contrasting extremes; rich agricultural land is found in the
central valley, various mountainous ranges, including the Sierra Nevada range contain peaks reaching

4,200 meters in elevation, border eastern and western state lines, and vast desert areas, situated both above
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and below sea-level, are found mainly in the eastern part of the state (Lewis and Morgan 2018).
California’s climate varies alongside its geography. High mountain ranges see heavy snows, while the
coast sees mainly mild and temperate conditions; humidity and temperature fluctuate dramatically in the
valleys; arid deserts also experience wide variations in temperatures (Library of Congress n.d.). California
is a state endowed with stunning natural beauty, which is protected through a substantial number of state
and federal parks, including the country’s first national park, Yosemite National Park, established in 1872
(Hetter 2017).

With a GDP of USD 2.747 trillion, California has the largest economy in the U.S. and the 5%
largest economy in the world, surpassing the United Kingdom in 2018 (Corcoran 2018). By the mid-1960s
California surpassed New York as the leading exporter of manufactured goods in the U.S., which is now
dominated by computer and electronics as a result of the development of Silicon Valley starting in the late
1970s (Lewis and Morgan 2018). Within the U.S., California dominates the agricultural industry, and
globally remains the center of the film and television industry (Lewis and Morgan 2016). Tourism and
hospitality is a top industry cluster in the state, which saw 17 million international visitors in 2015 (State
of California 2018). The state’s ability to attract and retain world-class talent, alongside the state’s
extensive university system containing leading research institutes, has helped bolster its economic
dominance. Although, as a whole, the state has a very strong economic profile, and is home to some of
the wealthiest people in the U.S. (Taylor et al. 2016), the distribution of wealth is quite uneven across the
state. In fact, California holds the position as the ‘poverty capital of America’, where one in five

Californians are considered poor (Jackson 2018).

California’s road passenger transportation infrastructure is extensive, especially the number and
length of roads and freeways. Transportation dominates the state’s energy consumption profile, ranking
number one in the U.S. for vehicle miles traveled (U.S. EIA 2018). California has almost 400,00 lane-
miles of pavement between highways and local streets and roads, second only to the state of Texas in lane-
miles (Simbol, Golaszewski and Van Heeke 2018; U.S. Department of Transportation 2016; American
Society of Civil Engineers 2017). Although the state highway system is much smaller in terms of lane-
miles vs. local streets and roads, highways are heavily used; of the 35 miles per day a Californian on
average drives, 19 miles are on state highways and 16 miles are on local streets and roads (Simbol et al.

2018). As a result of a total increase in the number of drivers in the past decade, and hardly any new state
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highway capacity added over this time, congestion has increased in recent years (Simbol et al. 2018). As
of 2016, 35.3 million vehicles were registered with the DMV, meaning there are roughly .89 registered
vehicles in California for every person, more than any other state (Simbol et al. 2018; U.S. EIA 2018).
The vast majority of these vehicles run on gas or diesel and the emissions from driving these vehicles is
the single largest source of GHG emissions in the state (approx. 1/3 of total emissions or 440 Million
Metric Tons of CO2e) (Simbol et al. 2018). While hybrid and electric vehicles make up only 3 percent of
registered vehicles, ownership of these vehicles has rapidly increased in the past few years (Simbol et al.
2018).

In terms of mass or public transportation, California has over 100 public transit and bus districts
that provide service at various scales, including state-wide, intercity, regional and local public
transportation systems (California Energy Commission [CEC] 2018). Roughly 45 of these public transit
agencies are considered ‘larger transit agencies’, which see more than 2 million boardings per year
(American Public Transportation Association 2018). The ten largest transit systems accounted for 81% of
all transit trips in 2016, based on ridership (Simbol et al. 2018). As Table 1 shows, the L.A. Metro is by

far the largest transit system in terms of ridership at 31%.

Table 1. Largest Transit Systems Located in Major Urban
Areas in California (Simbol et al. 2018, p.22).

Share of

Agency Total Ridership
Los Angeles Metro 31%
San Francisco Municipal Railway 17
Bay Area Rapid Transit 10
San Diego Metropolitan Transit System 7
Alameda-Contra Costa Transit 4
Orange County Transportation Authority 3
Santa Clara Valley Transportation Authority 3
Long Beach Transit 2
Sacramento Regional Transit District 2
Los Angeles Department of Transportation 2

An estimated 5.3% of Californians commute to work using public transportation, which in large
urban areas is dominated by motorbuses that are increasingly fuelled by natural gas (CEC 2018a). Of the
1.3 billion transit trips taken in 2016, two-thirds took place by bus (Simbol et al. 2018). Transit ridership
in general has decreased in recent years, including bus travel, except for intercity rail ridership that has

increased by roughly one million passenger trips between 2006 and 2016 (Simbol et al. 2018). Long-
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distance, intercity transportation is dominated by rail, specifically three intercity rail routes operated under

AMTRAK, which are funded by the state (CEC 2018a; Simbol et al. 2018).

As Figure 3 from the 2018 California Air Resources Board (CARB) Emission Trends Report
illustrates, the state of California has made substantial progress in terms of GHG emission mitigation.
Absolute GHG emissions have followed a declining trend since 2007, falling 13% as of 2016 from their
peak in 2004 (CARB 2018). Since 2000 the carbon intensity of the state economy and GHG emissions
per capita have declined significantly; the carbon intensity of the economy declined by 38% between 2000
— 2016 and GHG emissions per capital declined 23% from a peak in 2001 of 14.0 tonnes per person to
10.8 tonnes per person in 2016 (CARB 2018). Against the backdrop of a steadily increasing population
and state GDP growth of 41% since 2000, these numbers represent significant progress in terms of climate

change mitigation.

GDP Metric Assoclated 2016 Value

Population 39.3 million
GHG Emissions 429.33 MMTCO e
|

Population

Change Since 2000

(o) GHG EnN 0 er Capita

w
el
*
O
O

2010
2011
2012
2013 4
2014
2015
2016

§5E8

~N N

2005 1

YRR

N N NN

Figure 3. California’s GHG emissions, population, GDP, GHG per capita and carbon intensity of
the economy since the year 2000 (CARB 2018).

As Figure 4 and 5 illustrate, mixed progress has also been made with regards to lowering emissions
from the transportation sector, yet this still remains the largest contributor to state GHG emissions overall,
comprising 39% of total emissions in 2018 (Taylor 2018). Transportation emissions were relatively stable
between 2000-2007 then decreased for roughly 5-6 years, and in the most recent years have increased
slightly. According to CARB (2018) emissions from on-road vehicles are the main driver of this increase;

increased fuel use has stemmed from a combination of population growth, lower fuel process, improved
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economic conditions and higher overall employment. Regulatory measures and improved vehicle fuel
efficiency of vehicles have been the key factors driving down emissions over time (CARB 2018). Overall,
California has a relatively low-carbon output considering it is the 5" largest economy in the world,

producing roughly 1% of global emissions and 6.9% of U.S. emissions (California Energy Commission
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Figure 4. California Transportation Emissions in Million Metric
Tons (Taylor 2018).
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[CEC] 2017; U.S. EIA 2018). In addition to concerted efforts to reduce state emissions, the state’s
relatively low emission profile, especially per capital energy consumption, has direct links to the physical
climate of the state. Most of the more densely populated areas of California have a relatively mild and dry
climate meaning heating and cooling energy consumption is limited: more than two-fifths of households

report not using air conditioning and roughly one-seventh do not use space heating (U.S. EIA 2018).

Outline of the Dissertation

The remainder of this dissertation proceeds as follows. Chapter 2 outlines the methods utilized in
this research, including the framework for delineating policies and laws aimed at reducing emissions in
each case, which is based on a state-of-the-art review completed for this research (see Appendix A). Key
explanatory landscape variables for the comparative context analysis are presented alongside two novel
methodological approaches underpinning the case study analysis. The method for measuring degrees of
polycentricity in each cases' governance system is explained, as well as the application of an established
analytical framework used in policy integration studies for assessing the impact of overarching rules and

state steering in operationalizing a polycentric approach to climate change mitigation.

Chapter 3 provides a detailed review of collective action theory and its application to global
climate change, underpinning the logic of regime failure. Chapter 4 discusses the evolution in modes of
governing, ending with an introduction to polycentric governance systems, generally, and as an approach
to mitigating global climate change, including the role of state steering. This chapter also reviews the
concept of environmental/climate policy integration as a key mechanism for 'managing institutional voids'

and as an evaluative framework for assessing overarching rules from higher-order governance levels.

A comprehensive review of the key overarching rules for reducing emissions from the
transportation sector in each case is found in Chapters 5 and 6. See Appendix B for a full list of all rules
and regulations relating to reducing emissions from the passenger transportation sector in each case.
Chapter 7 provides a comparative context analysis for each case based on the landscape variables set out
in Chapter 4. Key context variables that have hindered or helped the passing of climate change legislation
and programs in each case are discussed. Chapter 8 delineates the degrees of polycentricity in each case
and discusses this in relation to the case contexts discussed in Chapter 7. Chapter 8 is dedicated to

analyzing overarching rules in each case in relation to enhancing a polycentric approach to climate change
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governance. Finally, Chapter 9 provides concluding thoughts stemming from the research findings,

including what the results mean for polycentric climate change governance systems in theory and practice.
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Chapter 2: Research Design and Methodology

Two core bodies of literature underpin this research: collective action theory and
polycentrism/networked governance. The framework for analysis is drawn primarily from environment
and climate policy integration studies, with an emphasis on EPI as policy learning. The notion of policy
learning and shaping institutions for learning connect with core themes in the polycentricity literature
around resilience and operationalizing polycentric governance systems. The literature around
understanding EPI as a learning process connects with the theory on operationalizing polycentric
governance systems in many ways. Arguably the key link is the emphasis on coordination and learning in
both bodies of literature. Intrinsic to coordination and learning is the dissemination and spreading of
knowledge both vertically and horizontally through polycentric governance systems. Themes of
innovation, coordination and learning also overlap and complement key mechanisms found in the

literature on collective action, including communication, transparency, trust, and reciprocity.

The aim of using this framework is to focus the analysis on variables crucial to ensuring
governance effectiveness and climate policy resilience in the chosen sector, road passenger transportation.
The methodology employed in this research stems from the shared focus between these bodies of
literature. The core explanatory factors utilized in this analysis have been carefully drawn from these
bodies of literature in a way that emphasizes overlap and includes complementary variables. The variables
evaluated to understand given levels of CPI and the effectiveness of polycentric climate governance will
reflect the most recent literature on CPI and operationalizing networked/ polycentric governance systems.
Importantly, the relationships between variables are also evaluated. For example, evaluating the impact of
high levels of political commitment and a well-grounded social consensus around protecting the

environment.

Strategies of Inquiry and Framework for Analysis:

Qualitative strategies of inquiry, both primary and secondary, are utilized in this research.
Qualitative research was carried out sequentially; research using secondary sources was carried out first,
then semi-structured interviews were conducted to fill any knowledge gaps. Carrying out this research
sequentially allowed set questions and unplanned discussions to benefit from an already established

knowledge base. Interviews were designed to function as a means of answering research questions that
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could not be adequately addressed using secondary sources. Altogether, this research involved an analysis
of a wide variety of government documents, government legislation and policy programs, peer-reviewed
and grey literature, polling data and emissions data. In addition, 15 semi-structured interviews with key
actors from government, academia, industry/business and the non-profit sector were conducted. Primary
qualitative data was also attained through attending relevant conferences and workshops, especially group

workshops for the Joint Clean Climate Transport Research Partnership? (JCCTRP).

The first section of this chapter will discuss the method for the comparative legislative and
regulatory analysis and key landscape variables. This forms the basis for the comparative context analysis.
They represent the empirical anchor for this research. The landscape variables framing the comparative
case context analysis, where contextual drivers and barriers to the passing of climate-transport policies are
analyzed, stem from traditional landscape variables commonly used in the field of policy studies, and

more specifically, in climate policy integration studies (e.g. Dupont and Oberthur 2012).

Next, this chapter reviews the framework for inventorying overarching climate-transport rules in
each case. Information on overarching rules collected through this research is organized chronologically
by the level of governance (federal, state/provincial), crossed by two categories under the road passenger
transportation system: 1) cleaner vehicles and 2) transportation demand management. This chapter
includes a state-of-the-art review of potential mechanisms to reduce emissions from the road passenger
transportation sector, which provides the framework for organizing this comparative legislative and

regulatory analysis.

Next, the methodology employed for measuring degrees of polycentricity for each case’s climate
change governance regime is explained, in addition to the method for evaluating operationalization via
overarching rules. Specifically, overarching rules were evaluated using a long-standing EPI/CPI frame
that breaks out organizational, procedural and communicative, horizontal and vertical integration

mechanisms. The method for primary qualitative analysis, meant to supplement the extensive secondary

2 The JCCTRP is a partnership organization funded through the Social Science and Humanities Research Council that brings
together leading climate-transport experts in Ontario, Quebec, California and Vermont. Comprehensive notes were recorded
for each workshop.
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research, concludes this chapter. Figure 6 summarizes the overall framework for analysis, which is divided

into two major sections, reflecting the two major lines of inquiry underpinning this dissertation.

1) Context Analysis: Landscape Variables

Problem Characteristics and the Transaction Costs of Change
Institutional Context

Structure of the Regional Economy

Framing and High-Level Political Commitment

Public Opinion, regional narratives and social consensus

o0 o

2) Assessing Degrees of Polycentricity and Operationalization

a. Measuring Polycentricity:
i. Breadth of Inclusion and Functional Redundancy
ii. Degree of Collaboration for policy learning
b. Evaluating Operationalization by Overarching Rules
i. Procedural, communicative, organizational vertical
and horizontal integration and coordination
mechanisms

Figure 6. Framework for Analysis.

Analysis: Key Explanatory Variables Influencing CPI Efforts in Each Case:

In order to gain a comprehensive understanding of which variables are most significant in terms
of impacting the extent of CPI in each jurisdiction’s road passenger transportation sector, a combination
of primary and secondary research was utilized. Secondary research on the following variables provided
the base of the analysis, with semi-structured interviews providing a more focused discussion on the
relative importance of each variable for the state/province. The following section individually reviews
each variable and discusses its relevance and stated impact on policy integration. The key landscape

variables are as follows:

a. Problem Characteristics and the Transaction Costs of Change
b. Institutional Context

c. Structure of the Regional Economy

d. Framing and High-Level Political Commitment
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e. Public Opinion, regional narratives and social consensus

Problem characteristics and the transaction costs of change

The transaction costs of change, i.e. the cost of switching from a fossil-fuel-powered passenger
transportation system to a low carbon one, was researched and factored into this discussion as an important
'problem characteristic', which in large part defines the scale and nature of the challenge from a policy
perspective. For example, reducing emissions from the transportation sector is more costly in the short-
term than many other sectors (Pew Center 2008), which has obvious implications in terms of garnering
support for progressive low-carbon transportation policies. Analysis of the transaction costs of change and
problem characteristics was carried out using socio-technical transitions theory, and the highly related

concept of carbon-lock-in.

The concept of socio-technological systems was developed significantly in the late 1980s and
captures "the view that individual technologies, the way they develop, are best understood as apart of
wider technological and innovations systems" (Foxon 2007, 141). In this way technological change and
transitions are embedded in a wider system, the socio-technical regime, "which constitutes the
mainstream" (Smith, Peter and Grin 2010, 440). When a technical regime becomes more powerful, is
more widely adopted and embedded in society, it transforms into a socio-technical regime (Geels 2004).
The 'transitions' concept originated in the 19th century and was applied to the research of socio-technical
systems in the 1990s and has been increasingly applied to transitions aimed at sustainability (Geels 2011).
The concept of technological transitions is used to better understand the diffusion of various technologies

(Evans 2012).

One method that has been employed to gain insights into technological diffusion has been the
study of historical socio-technical transitions, for example, the socio-technical transition of electricity
systems. In large technical systems such as the electricity system, transformation is argued to be gradual,
but as Bon Meier (1994) postulates in his work on possible future transformations of electricity systems,
sustainable technologies might first be introduced into the system to deal with specific problems.
Eventually, this leads to further incremental changes due to specific functional and performance

advantages that may eventually lead up to a major reconfiguration (cited in Elzen et al. 2004).
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Nevertheless, it is important to note that insights and lessons about barriers to technological diffusion from
historical energy transitions might not have much relevance within the context of a low carbon energy
transition. This doubt stems from the fact that unlike energy transitions in the past that were driven by the
availability of technologies with cost and performance advantages, current efforts to transition to a lower-
carbon economy are essentially policy-driven (Wilson and Grubler 2011). Regardless, there are useful
insights provided by these related theoretical concepts on factors potentially constraining further diffusion

of low carbon transportation technologies.

Throughout most of the world, the dominant technological regime for passenger transportation is
based on hydrocarbons, specifically oil. This situation of path-dependency or 'lock-in' of incumbent
hydrocarbon technology resulted from historic availability of cheap fossil fuels and "a process of
technological and institutional co-evolution driven by path-dependent increasing returns to scale". (Foxon
2007; Unruh 2000, 817). In the case of low or zero-carbon passenger transportation vehicles, there may
be a potential conflict between the existing institutions, networks and infrastructures based around
hydrocarbons, which acts to constrain policies, as building non-dominant technology inherently includes
'switching costs'. From the perspective of transportation demand management, land-use and infrastructure
patterns have co-evolved with the dominant hydrocarbon transportation regime, presenting a challenge to
attempting to induce modal shifts. For example, active transportation or public transit are not as viable

alternatives in areas characterized by low-density urban sprawl.

Institutional context:

Although the analysis of institutional conditions has not been a key focus in the past studies of EPI
(Nunan, Campbell, and Foster 2012), they are an important variable. Inherent to EPI is the requirement
for "civil servants to juggle conflicting demands and loyalties, and organizational structures can make that
process harder — or easier" (Nunan, Campbell, and Foster 2012). One challenge that arises in evaluating
institutional arrangements and their impact on EPI/CPI, is that there has been limited practical experience
with them (a few decades), reducing definitive assessments available (Jordan and Lenschow 2010). In
their state-of-the-art review, Jordan and Lenschow (2010) utilize a political systems perspective to help

analyze institutional conditions that support EPI in practice. EPI is viewed as a process "anchored in a

26



political system" that relies on institutions to deliver more coordinated governance (Jordan and Lenschow

2010, 150).

Regarding horizontal coordination, Jordan and Lenschow (2010) find that political systems with
high levels of ministerial independence (e.g. Germany) are more likely to reinforce sectoral thinking
versus those with less ministerial independence (e.g. Sweden, UK), which are more suited to integrating
environmental objectives across agencies. In terms of vertical coordination, they find that more federal
systems (e.g. Germany, USA) have encountered "significant institutional obstacles", whereas less federal
systems that are more centralized and parliamentarian (e.g. UK) are more "conducive to a decisive style
of reform politics — including organizational innovation — and strong communication" (Jordan and
Lenschow 2010, 151). Meadowcroft and Toner (2009a, p. 10) argue this has also been the case in Canada,
where decentralization of powers to sub-national governments, especially with regards to the environment,

clearly makes "decisive government action more difficult".

Rayner and Howlett (2009) similarly highlight the increased challenge of attaining required levels
of multi-level coordination in their study of ‘integrated land management’ in Canada. Additionally,
integrated decision-making is made more difficult in Canada due to problems with policy coherence and
alignment, for example, there are 62 overlapping government agencies involved in protecting the Fraser
River in British Columbia (Dale 2009). Moreover, path dependencies resulting from the institutional and
policy context also influence the level of integration in the policy process and policy outputs (Dupont and
Oberthiir 2012). Past policy and institutional decisions influence the range of available opportunities and
options in a given policy arena. Actors involved in governance also learn from previous successes and
failures, which can hinder for perpetuate “a dynamic that facilitates change” (Dupont and Oberthiir 2012,
p. 232).

The constitutional division of powers in each case, specifically impacting local government
autonomy is an important variable with regards to how polycentric climate governance works in practice.
This institutional variable has been delineated for each case to highlight how this has impacted the ability
for sub-state/province actors to engage meaningfully in mitigating emissions (specifically transport
emissions) and initiative policy innovations. This factor is linked to regulatory and policy capacity,

another key variable analyzed under the 'institutional context' variable.
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The policy/regulatory capacity of the bureaucracy that make up governance institutions has also
been emphasized under the broader category of institutional context, as it has the potential to be a powerful
explanatory variable with regards to why progressive climate change legislation has been able to (or not
been able to) be passed in the case jurisdictions. Generally, Persson (2007) argues “regulatory capacity is
a key factor for EPI” (cited in Mullally and Dunphy 2015, p. 35). As Stedman and Wellstead (2010, p.
896) explain, policy capacity has been defined in slightly different ways:

Honadle (1981: 578) defines it as ‘the ability to: anticipate and influence change;
make informed, intelligent decisions about policy; develop programs to
implement policy; attract and absorb resources; manage resources; and evaluate
current activities to guide future action’. Others are more concerned with the
ability to respond to change (Weiss 1979), the intellectual and organizational
resources of the State (Cummings and Nergaard 2004), the management of
knowledge and organizational learning (Parsons 2004) or policy formulation
(Goetz and Wollmann 2001).

Regardless of the exact variation of the definition, it is widely agreed upon that "ensuring strong
policy capacity based within a public service is a critical factor in avoiding policy failure" (Stedman and
Wellstead 2010, p. 894) and contributing to evidence-based policy-making (Howlett 2009; Wellstead and
Stedman 2011). This is the case, especially with a policy problem as complex as mitigating climate
change. For example, in the case of California, the argument has been made that the high regulatory
capacity of the California Air Resources Board, and earned trust from past regulatory success regulating
air pollution, helped the passing of progressive climate legislation because lawmakers were more willing
to give the institution wide-ranging power and scope for regulating (Carlson 2017). Also, the institution's
high degree of regulatory capacity meant they were able to effectively implement these plans (Carlson
2017). This line of argument fits in with the broader argument of "the California Effect", which in part
theorizes that the State's high policy/regulatory capacity has led to it being a leader among states and often
the federal government as well (Vogel 1997; Rabe 2008; Carlson 2017). Past performances of government
institutions in each sub-national jurisdiction with regards to regulating air and energy issues are assessed
to understand how relative levels of policy capacity influence the ability to approve and implement

progressive policies aimed at lowering transportation emissions.
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In addition to regulatory/policy capacity, the ability of external climate stakeholders (ENGOs,
members of epistemic communities) to influence the policy process is a key focus under this explanatory
variable. Economic advocacy groups tend to have a much stronger influence on governments than
environmental groups. This is often based on the fact that environmental groups have fewer resources,
and "possess less direct political leverage", which results in the ambitions of environmental proposals
being significantly downgraded during government negotiations (Hertin and Berkhout 2003; Casado-
Asenio and Steurer 2012). While this proposition accurately reflects the dynamics in Ontario, it is not
reflective of the California context, where environmental groups have relatively much higher levels of
influence. Different institutional structures and 'rules of the game' in terms of influencing the policy
process impact the ability for interest or pressure groups to either hinder or promote the integration of

climate mitigation objectives into policies being formulated.

The relative power of economic interest groups is also a potential barrier with regards to given
levels of sector conflict within governments, as there is built-in advantage for economic groups to hinder
EPI efforts when they conflict with their agenda (Vogel et al. 2010; Polk and Schmultzer 2005; cited in
Casado-Asenio and Steurer 2012). Legislative and electoral rules influencing the ability of external
stakeholders to influence policy outputs are analyzed for each case to understand these dynamics. The role

of courts in this context are also briefly examined.

Finally, the influence of 'governance driving governance' is evaluated as an institutional context
variable. In analyzing various national and international drivers of climate change legislation, Clare,
Fankauser and Gennaioli (2017) find that the number of existing climate change legislation, in particular,
broad framework, or so-called "flagship" legislation, improve the chance that more climate change rules
and regulations will be passed in the future. That being said, at a certain point when the stock of existing
climate legislation is high the need to legislate on the issue of climate change decreases, and the effect
continues to weaken the need for more climate legislation as more laws are passed (Clare et al. 2017). The
effect of existing climate change laws on the propensity to pass more legislation is not just about the

number of laws but very much depends on the content of the laws as well (Clare et al. 2017).
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Structure of the regional economy

Many major corporations have deeply entrenched interests in ensuring that business continues as
usual and a low-carbon energy transition, centered around a shift away from fossil fuels, is not realized.
Sustainable development generally, but especially progressive climate change policy, has been very much
hindered by industry lobbying and misinformation campaigns. Influence Map is a neutral British non-
profit organization, "whose goal is to accurately assess, rank and communicate the extent to which
corporations are influencing climate policy and legislation worldwide" (Influence Map 2016). In an April
2016 report titled, "How much big oil spends on obstructive climate lobbying", the organization found the
fossil fuel industry spends almost USD 115 million annually on obstructive climate lobbying (Influence
Map 2016a). This includes the "direct spending on climate obstruction by ExxonMobil (USD 27 million),
Shell (USD 22 million), the American Petroleum Institute (API) (USD 65 million) and USD 9 million by
two smaller trade associations - the Western States Petroleum Association (WSPA) in the US and the
Australian Petroleum Production & Exploration Association (APPEA) in Australia" (Influence Map
20164, p. 2). The organization uses a broad definition of influence based on a 2013 UN report, which in
addition to direct lobbying includes political contributions, marketing, public relations, advertising, trade

and regulatory organizations® (Influence Map 2016a; Roston 2016).

The Union of Concerned Scientists (2012, p. 1) conducted a similar analysis of how U.S.

corporations were influencing the dialogue around climate science; they found:

While some American companies have taken consistent and laudable actions in
support of climate science—and of consequent policy—others have worked
aggressively to undermine the science and block science-based policy proposals.
Still, other companies have taken contradictory actions in different venues.

In some cases, the political commitment by governments to the fossil fuel industry has enhanced corporate
efforts to attempt to block or slow progress on climate change. In Canada, direct and indirect subsidies
and lobbying campaigns by the government for the fossil fuel industry continue to be significant even

after the Harper era (Carter 2016). In 2010, subsidies were estimated to be roughly CAD 2.8 billion and

3 For a comprehensive explanation of the methodology used by InfluenceMap see: http://influencemap.org/page/Our-
Methodology

30



during the Harper years (not surprisingly) the fossil fuel industry's access to federal decision-makers was
higher than any other interest group in the country (Carter 2016, p. 296; Demerse and Lemphers 2016, p.
25).

To understand the implications for CPI in the transportation sector, the most powerful (economic
power) industries in each case jurisdiction have been researched and evaluated, not only in terms of their
relative hold over a given region, but also with regards to how active they are in attempting to influence
policy. Generally, the relative level of threat to established sectors presented by a low-carbon transition,
in general, and in transport, are assessed based on the relative carbon-intensity of each industry and
potential risks and benefits implied by such a transition. For example, if information and communication
technologies are the most powerful industry in a given region, it is likely there will be less pushback or
active blocking of climate change mitigation legislation, as opposed to if the largest industry is automotive

manufacturing.

Framing and high-level political commitment

Cross-sectoral policy integration, such aligning energy project decisions with climate change
objectives, is ‘highly political’ (Mullally and Dunphy 2015), and the irreducible political character of
governance for sustainable development cannot be ignored (Meadowcroft 2009), given “disrupting carbon
lock-in fundamentally a political activity” (Bernstein and Hoffman 2018, p. 191). A recent UN expert
group report also highlights this fact, noting, “Policy integration challenges are fundamentally
political...Everyone agrees with the need for coordination, but no one wants to be ‘coordinated’” (UN
Department of Economic and Social Affairs 2015). Political commitment for EPI/CPI, though highly
unpredictable and conditional, is in general, widely regarded as an important factor for enhancing the
degree of integration (Mullally and Dunphy 2015; Jordan and Lenschow 2008; Dupont and Oberthiir
2012; Nilsson 2007). In practice, 'issue champions' in various sectors and levels of government assist in
enabling effective implementation of EPI (Nilsson 2007). Without high-level political commitment, it is
less likely that EPI efforts will succeed, let alone be undertaken.

That being said, even when there is high-level political commitment to pursue sustainable

development strategies, there is no guarantee that the environment will be prioritized over the economy
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when it comes down to making final decisions. A 'win-win' (economy-environment) rhetoric is often
employed by politicians when discussing economic development, yet the economy typically wins out
when competitiveness is at stake. Casado-Asenio and Steurer (2014) found through their comparative
study of National Sustainable Development Strategies, National Mitigation Strategies and National
Adaptation Strategies that one of the three major categories of constraints observed in integration
strategies is the fact that the economy almost always ranks higher than the environment in decision making
regardless of the oft-invoked win-win rhetoric. That being said, individual leaders who are politically
committed to climate action are "expected to exercise significant influence on the development of local
climate programs" (Rabe 2004; Betsill 2001; Collier and Lofstedt 1997; Bulkeley 2000; cited in
Bedsworth and Hanak 2013, p. 666).

In Canada, the influence of politics, and tension between environmental and economic objectives,
can easily be seen in the Trudeau Government's very recent carbon pricing regime proposal based on a
rather unambitious price of CAD 10 per tonne of GHGs, which was implemented in 2019 (Winfield
2016a). Perhaps the most recent clear-cut case of political commitment acting as a barrier to EPI/CPI
would be the 10 years under the Harper Conservative government in Canada. The years 2006 —2015 were
essentially a lost decade for environmental policy and a low for EPI in Canada at the federal level. Stephen
Harper had an unprecedented commitment to the oil and gas industry and focused his economic leadership
on getting resources to market. The commitment to big business and economic growth and the influence
of industry power is perhaps most clearly witnessed in the efforts by the Harper Government to cut so-
called "green tape", to expedite major resource projects. Perhaps the most damaging reform made by this
government to the policy analytical capacity of the country was the repeal and replacement of the Canadian
Environmental Assessment Act (CEAA) via the "responsible resource development" provisions of the

notorious omnibus bill, Bill C-38 (Winfield 2015).

Finding the right narrative, i.e. one that encourages governing for sustainable development, is
important for gaining legitimacy (Wejs 2014; cited in Runhaar et al. 2014). When an environmental
problem like climate change is framed traditionally, as an environmental problem, often conflicts of
interests between sectors and political/policy actors are amplified and (as mentioned) these sector conflicts
are key barriers to EPI (Runhaar et al. 2014). On the other hand, framing environmental problems as too

detached from actual environmental quality may also hinder integration efforts (Runhaar et al. 2014). For
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example, Weber and Driessen (2010) found in their study of Dutch spatial planning and environmental
noise that less attention was paid to environmental noise when concepts like 'sustainability, 'livability',
and 'quality of life' were introduced into Dutch environmental policy. Hoornbeek (2008) argues that the
outcomes associated with EPI efforts in the USA have been less than sufficient, with varied and
incremental success because The United States, unlike Europe, has not developed a shared vision of 'a
sustainable America' to inspire the broader public and help shape national EPI efforts. Dale (2009) argues

that Canadians have also not been able to develop a coherent understanding of sustainable development.

More generally, increasing adherence by governments in the industrialized world to neoliberal
ideas and 'new public management' as a mode of governance, in addition to the recent rise of right-wing
populist politics, has hindered the progress of EPI. Program reviews and increased financial stringency in
the corporate sector have resulted in budgetary cuts for environmental initiatives and "corporate
retrenchment [has] left little time for luxuries such as the environment" (Runnalls 2009, p. 27).
Overarching narratives and the dominant ideas that characterize the policy context are important to the
framing and re-framing process. Ecological modernization narratives that emphasize win-win
opportunities and development/growth that benefits both economies and the physical environment seem
much more conducive to galvanizing support for efforts to meet environmental objectives than narratives
that pin the environment against the economy. That being said, if a stated concern for protecting the
environment stays at the level of rhetoric, a win-win narrative may act to legitimize ‘business as usual’
and minimize attention paid to environmental harm by disguising business as usual using a ‘green growth’

discourse.

Framing environmental problems, like climate change, and the need to integrate environmental
objectives into non-environmental sectors should be done in a way that non-environmental actors feel that
the integrated strategy is beneficial and legitimate to them, or at a minimum, not conflict with their
objectives (Runhaar et al. 2014, p. 242). Wejs (2014) adds that identifying the correct narrative is a key
factor for legitimizing EPI, for example, he suggests framing climate change as a "means of socio-
economic development" vs. an environmental issue (cited in Runhaar et al. 2014, p 240). An example that
would be especially applicable for regions that are net importers of energy might be to frame the
construction of renewable energy and storage infrastructure as a way to ensure domestic energy security

as opposed to a way to mitigate GHG emissions. Another approach suggested by Biesbroek (2013, p. 3)
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for the case of climate change adaptation is to deconstruct and re-frame climate change adaptation as "a
more definable problem" such as 'water safety' (cited in Runhaar 2014, p. 239). Re-framing issues in a
way that acknowledges sector trade-offs is also a useful strategy. Nilsson (2007, p. 168) argues that if
complexities and conflicts of interest can be acknowledged in a way that builds trust, the right conditions
might arise where tensions can fuel "deployed creativity for learning purposes" as opposed to fueling

conflict.

Individual choices, and more broadly societal opinions, are sensitive to the framing process, and
whether or not there is a general societal consensus on a given issue like acting on climate change, is
important in terms of how progressive politicians are willing to be with regards to drafting and passing
policies containing climate mitigation objectives. To assess the relative level of framing and high-level
political commitment in each case, discourse analysis has been employed to analyze the framing used and
level of political commitment as seen in public statements. Political commitment is evaluated for climate
change action generally, and also for climate mitigation action in the road passenger transportation sector.
Discourse and framing invoked in formal government plans, as well as high-level political statements, (for
example in Ontario the Speech from the Throne) have been assessed in addition to direct statements to the
public. To go beyond stated or rhetorical political commitment, budgetary commitment to key climate
mitigation programs and policies has been researched and evaluated to gain a better idea of the depth of

commitment (i.e. backing up words with actions funded by the government).

Public opinion, regional narratives and social consensus

In order to assess the relative impact of public opinion, regional narratives and social consensus
on CPI in the transportation sector, a few different methods have been used. With regard to regional
identity narratives, secondary sources have been analyzed to gain an understanding of the historical
regional identity narratives concerning the environment and environmental issues. To gain an
understanding of the opinions of the people in each case jurisdiction, concerning climate change and the
transportation sector, information has been gathered from recent polling data and web search trends, using
the Google Trends application. While polling data analysis represents a more traditional approach to

measure issue saliency, Ripberger (2011; cited in Schwartz 2012) suggests Internet searches are a better
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measure of public attention. Together, these are discussed and evaluated to provide insight into the

potential impacts on CPI in California and Ontario.

Relationships between variables

Importantly, relationships between landscape variables are analyzed and discussed in this research.
For example, the relationship between external shocks and public opinion on a certain issue. This
relationship between exogenous events and public salience has been developed in academic literature, for
example, Kingdon's (1984; 2011) writing on external shocks and policy windows. In the case of public
support for climate change mitigation, it makes logical sense that if external shocks are experienced by
the general population that can be linked to the impacts of climate change, (e.g. wildfires) then public
awareness and salience will likely increase for that issue (climate change) alongside support for mitigation
policies. For example, In California, 65% of adults think that the recent wildfires are directly linked to
climate change (Baldassare et al. 2016).

Evaluating the Extent of CPI in Each Jurisdiction’s Road Passenger Transportation Sector:

Table 3, presented at the beginning of the following section, provides a base list of key horizontal
and vertical mechanisms/instruments for CPI in the road passenger transportation sector. CPI levels for
the two sub-national jurisdictions will be judged by the presence of these tools/mechanisms for CPI in the
policy process and output. As opposed to judging the level of CPI for each sub-national against some ideal
level of CPI, they will be judged comparatively to understand where ‘more or less’ levels of CPI have
been achieved. While this might not be a comprehensive enough measurement for a paper focused solely
on integration efforts, it is appropriate for the purposes of this dissertation, which is more focused on
understanding why and how these levels were achieved, given varying degrees of
complexity/polycentricity in the governing process. This does not mean the in-depth literature on
explanatory factors presented in these frameworks will be ignored. Rather they will be incorporated with

factors drawn from the literature around polycentric and networked governance.

While Table 4 lists tools and measures generally utilized to incorporate environmental objectives

into non-environmental sectors, the state-of-the-art review on integrating (explicitly) climate mitigation

35



objectives into the road passenger transportation sector below provides a more specific 'checklist' of key
mechanisms against which the governance efforts of each jurisdiction can be analyzed. These
tools/instruments fall into one of two major categories: (1) Alternative/cleaner vehicles and (2)
Transportation Demand Management. Outside of this analysis on policy tools, ‘flagship’ sustainability
and climate change legislation and plans have also researched and accounted for, as these can be important

drivers of CPI in and of themselves.

Measuring Degrees of Polycentricity and Evaluating Operationalization via Overarching Rules

Delineating degrees of polycentricity in each climate change governance regime

Degrees of polycentricity must be specified in order to produce a meaningful analysis in
comparative research, such as this. Absent of this distinction, anything outside of highly monocentric
governance systems could be considered polycentric. As Lubell (2017) points out in his critical piece on
polycentric governance, "If everything is polycentric, and polycentric is always the "right approach" to
governance, then how can we compare the effectiveness of polycentric governance to some other
approach?" In distinguishing a more nuanced categorization of varying degrees of polycentricity, the
effectiveness of these systems (specifically with regards to climate change governance), can be analyzed
through detailed empirical research. This distinction is especially important in the vein of polycentric
climate governance research where the role of the state (monocentric role) in steering/operationalizing

polycentric climate governance forms the key analytical variable in understanding performance outcomes.

Few attempts have been made to distinguish degrees of polycentricity, but broadly speaking,
polycentric governance systems can be assessed along two continua: collaborative degree and breadth of
inclusion (see Figure 7) (Schoon et al. 2015). The structure of government ranges from a strictly top-
down, monocentric to highly decentralized, polycentric governance systems that vary based on the
'breadth of inclusion' (sometimes called 'diffusiveness') and degree of collaboration, which influences the
degree of weakness or strength of the polycentric governance system (Schoon et al. 2015, pp. 230). The
breadth of inclusion refers to the number and variety of governance bodies, while the degree of
collaboration refers to the continuum of coordination between bodies (Schoon et al. 2015). For example,

the collaborative degree in a weak polycentric system might include coordinating activities such as
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information sharing, while internal conflict resolution would be associated with a strongly polycentric
system with a high collaborative degree (Schoon et al. 2015). Degrees of polycentricity are detailed at the
level of organizations, following Ostrom’s (1990) logic that organizations are the result of the organizing
(or collective action) process. The organizations delineated in this research reflect the collective action

activities, or the organizing process, of individuals aiming to reduce climate-transport emissions.

strong
polycentricity

22UBIP 2ANDAOGD]]0))

weak polycentricity
polycentric Breadth of inclusion monocentric

Figure 7. The two continua of polycentricity (Adapted from Schoon et al. 2015, pp. 240).

The degree of polycentricity for California's and Ontario's climate-transport governance systems
has been characterized along these two continua. The degree of polycentricity in these sub-national
jurisdictions is evaluated comparatively, with a larger number of government and non-government bodies
involved correlating to higher levels with regards to the breadth of inclusion, and higher levels of
coordination (i.e. collaborative degree) between various actors and institutions signaling 'stronger'
polycentricity. The methodology employed in this research represents an early attempt to empirically
measure the degree of polycentricity in climate governance regimes in a more nuanced way. It is by no
means a perfect approach, but it does provide sufficient insight for answering the key research questions

posed in this dissertation; it should be considered a heuristic approach that can be adapted and built upon.
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Breadth of inclusion and functional redundancy

The breadth of inclusion and functional redundancy refers to the number of government and non-
government organizations undertaking similar functions to aid in emission reductions, generally and from
road passenger transportation. There is more data in the case of California concerning how active local
governments are in this area; comprehensive inventories of local government's progress in planning and
implementing climate change plans exist for California but not for Ontario. Therefore, for the purposes of
even comparison, sub-state/province organizations that are active in this area have been inventoried for
each case, in addition to state/province-wide organizations. In particular, regional governance
organizations undertaking climate/transport planning and emission reduction activities serve as a proxy

for local government activity.

Due to the fact that these diverse organizations undertake different functions, they have been
classified by major and minor functions across four functional categories key to operationalizing
polycentric climate governance, which have been drawn from literature on networked governance and
environment/climate policy integration: 1) formal advocacy/policy development, 2) technical /financial
assistance (capacity building), 3) knowledge/coordination platform 4) monitoring, certification,
reporting. These functions highlight critical themes relating to the posited advantages of polycentric
governance systems. Each organization has received a numerical score based on the major and minor
functions they carry out; a full point (1) has been given for a major function, and a half point (.5) has been

given for a minor function.

The assessment is based, at minimum, on the organization's website and publications; in some
cases, interviews have been conducted with organization members to gather needed information. Both the
stated purpose of the organization, as well as its activities, were evaluated to capture not only what the
institution has set out to accomplish, but also the activities and efforts undertaken to carry out its mission.
For example, in addition to the mission statement, ‘about us’ and governance documents available on
organization’s websites, the publications (newsletters, research, formal advocacy documents, annual
reports) as well as events were assessed. In most cases, the organizations website and publications were a
sufficient evidence basis upon which to draw for the purposes of this classification. In some cases,

interviews were conducted with organization members or staff to fill gaps.
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For example, The League of California Cities’ stated primary aim is to advocate for the needs of
local California governments. A significant part of carrying out this task is through knowledge-exchange
and acting as a knowledge repository for legislative resources, related to what they call ‘hot issues’
(League of California Cities 2020). Ultimately based on both the stated purpose, and the actual activities
carried out, this organization was given a full point (1- primary function) for both formal advocacy and
knowledge/coordination platform. In order to receive even a minor function score (.5), a given
organization needed to undertake a formal and reoccurring activity. For example, policy learning and
coordination via informal means (common to almost every organization in this space) would not be
sufficient to receive a minor function score (.5) under the category knowledge/coordination platform.
However, if an organization held even an annual workshop or event that could be classified as carrying
out the function of knowledge-sharing and coordination (convening members, sharing best-practices, etc.)
then this would justify a minor function score. By contrast, a one-off event, such as a side event at another
conference or workshop, would not quality as both formal and reoccurring, and therefore not qualify under

this approach as a minor function.

When there was not enough evidence available to substantiate that a given function was being
carried out, reliance on the formal stated purpose became the key assessment mechanism. For example,
Regional Climate Collaboratives in California were formally established to carry out capacity building
functions. Day to day activities of aiding stakeholders (e.g. assisting in funding applications) are not
necessarily reported on or made public in a formal way. Given these organizations were established with
the explicit goal of undertaking capacity building functions, they received a primary function score (1) for
this category. Given the diversity in size and capacity of individual organizations, assessing what functions
constituted a primary or minor function was completed on a relative basis. If a given function was not
clearly the primary work of an organization (assessed using the method above), then secondary functions

that were formal and reoccurring were considered minor functions (.5).

The guideposts for classifications utilized in this work by no means represents a perfect method.
However, this approach is appropriate for the level of information required to feed into the overall analysis.
Ultimately this 'scoring' method was important as it allowed for a more comprehensive assessment of the

degrees of polycentricity and functional redundancy in the system, as the inventory provides more than
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just a comparison of the number of organizations, but a more detailed comparative analysis of functions.

An excerpt from this assessment is illustrated in Table 2.

Table 2. Method for assessing breadth of inclusion and functional redundancy utilized in this research.

CALIFORNIA sub-state climate- formal . techmcal /flnanc!al . mon_|Forn.1g,
.. advocacy/policy assistance(capacity  knowledge/coordinat certification,
transport organizations (24) . . .
development building ion platform reporting

California State Association of Counties 1 0 0.5 0
League of California Cities 1 0 1 0
Institute for Local Government 0 1 1 0
CivicSpark 0 1 0 0
Green Cities California 0 1 1 0
LOCAL GOVERNMENT COMMISSION 0 1 1 0
The Statewide Energy Efficiency

Collaborative 0 1 1 0

Degree of collaboration and learning:

The degree of collaboration and learning was assessed by the number of organizations in each case
jurisdiction, which specifically aimed to play the role of knowledge/learning platform and whose primary
objective was to coordinate actors vertically and horizontally (and potentially diagonally) across the
system for the purposes of collaboration. In large part, this information comes from the functional
classification inventories. Special attention was paid to the role of higher-order governance levels in
enhancing collaboration and learning, either by initiating these platforms, supporting these platforms, or
by scaling up and adopting policy learning and coordination institutions that originated at lower levels of
government. A key focus of the analysis was the connectivity between organizations, both state and non-

state.

Evaluating overarching rules in operationalizing a polycentric approach to climate change

governance

The basic assessment frame of horizontal vs. vertical integration and instrument classification
(formally reviewed in Chapter 4) continue to be useful ways to make sense of diverse institutional

arrangements and EPI efforts. Through various studies (Lafferty and Hovden; Lafferty 2002; 2004; 2012)
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numerous iterations of "benchmarks for governing mechanisms for EPI" have been developed to provide
a minimum standard, or floor, necessary to achieve a minimum level of meaningful integration of
environmental concerns/objective into sectoral governance (Mullally and Dunphy 2015, p. 27). These
proposed benchmarks for both vertical and horizontal EPI are useful for analyzing the basic institutional
arrangements (overarching rules) conducive to enhancing polycentric governance efforts, especially
policy innovation and learning. Table 3 lists operational and steering mechanisms for both horizontal and
vertical EPI as proposed by Lafferty (2004; 2012 cited in Mullally and Dunphy 2015, p. 27-28). Table 4
illustrates the basic evaluative frame for assessing overarching rules in terms of enhancing a polycentric

approach to climate change governance.

Table 3. Operational and steering mechanisms for both horizontal and vertical EPI (Lafferty 2004; 2012

cited in Mullally and Dunphy 2015, p. 27-28)

Horizontal EPI

Vertical EPI

e A ‘constitutive’ mandate providing
principles and procedures for
reconciling conflicts and trade-offs
related to  de-coupling and
environmental policy integration

e An overarching strategy for
sustainable development goals and
operational principles, and a
political mandate for
implementation with direct backing
from the chief executive authority

e A national action plan with both
over-arching and sectoral targets,
indicators and time tables

e A responsible executive body with
designated  responsibility  (and
powers) for the overall
coordination, implementation and
supervision of integration process

e A communications plan stipulating
sectoral responsibility for achieving
overarching goals, and outlining
how cross-sectoral communications
are to be structured and made
transparent

e Scoping reports of sectoral activity
identifying major environmental
impacts associated with key actors
and processes

e Sectoral forums for dialogue and
consultation with relevant
stakeholders and affected citizens

e Sectoral strategies for change, with
basic principles, goals, targets and
timetables

e Sectoral action plans with specified
initiatives for achieving goals with
target-group related policy
instruments

e Green budgets for highlighting,
prioritizing and carrying through
action plans

e Monitoring programs for evaluating
implementation and revising
strategies and action plans
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Table 4. The basic evaluative frame for assessing overarching rules in terms of enhancing a polycentric
approach to climate change governance.

Horizontal Vertical
Communicative e Constitutional provision

e National Environmental
Plans (NEPs)

e National Strategies for
Sustainable Development
(NSSD),

e Requirements to develop
sectoral environmental
strategies

e Reporting obligations on
environmental performance

e [External reviews of
environmental performance

Organizational e Amalgamation of departments
e Green cabinets
¢ Environmental units/correspondents
in other sectors/departments
¢ Interdepartmental working groups
Procedural e Strategic Environmental e Green Budgeting
Assessment (SEA) e Policy Appraisal
e Department of the Environment

Supporting Method: Primary Qualitative Analysis

In order to supplement secondary research and fill information gaps, interviews with key

stakeholders, representing government, academia, civil society and industry/business were conducted.

Fifteen interviews, roughly an hour in length, were conducted between January 2018 and August 2018,

including a few follow-up interviews conducted in 2019. Where recordings were allowed, interviews were

transcribed; otherwise comprehensive notes were taken. In addition to formal interviews, first-hand

information relevant to this work was gathered by attending conferences and workshops. In particular,

attending and presenting at three Joint Clean Climate Transport Research Partnership (JCCTRP)
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workshops in November 2018, February 2019 and November 2019 resulted in fruitful informal

conversations and gaining relevant information through formal presentation by members.

The next two chapters introduce the theoretical foundations for this dissertation research,
specifically, collective action theory and polycentric governance, within the context of climate change
mitigation. The framework for analysis for evaluating each cases’ overarching higher-order rules,
environment/climate policy integration, is also introduced and applied through a state-of-the-art review to

decarbonizing road passenger transportation.
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Chapter 3: The Problem of Global Climate Change: Collective Action Theory and Understanding
the Failure to Mitigate Global Climate Change

With few mainstream climate change sceptics left and currently viable options for mitigation, how
is it that the international climate change governance regime has failed to meaningfully address the
problem? Collective Action Theory (CAT) offers one way to understand this conundrum. CAT is not just
useful for confirming the challenges or probable failure of an international climate regime. Insights arising
from more advanced collective action theory imply a more effective route for mitigating climate change
would put much more emphasis on ‘bottom-up’ efforts (Ostrom 2010; 2012; 2014; Bodansky, Hoedl,
Metcalf & Stavins 2014; Craik et al., 2013). This chapter will review the basic tenants of collective action
theory as well as insights from more advanced collective action theory that support the notion that a
polycentric approach to mitigate climate change is our best option. This more pragmatic approach is
reviewed and discussed as a potentially useful alternative to solely focusing efforts on securing a self-

enforcing global treaty.

Collective Action Dilemmas: Key Concepts and the Atmosphere as the Global Commons

To begin, “collective action arises when the efforts of two or more individuals are needed to
achieve an outcome” (Sandler 2004, p. 17). At the core of all collective action dilemmas are the existence
of different types of goods and the problems associated with their provision. Goods are categorized by
economists into four categories based on their characteristics of rivalness and excludability: private,
common-pool, club and public goods. This section will focus on public goods, as their provision is most

relevant for understanding collective action to protect the atmosphere, a global public good.

Private goods are both excludable and rival in nature, meaning that it is possible to exclude
someone from using the good and also that one person’s use of the good subtracts from another person’s
ability to use the same unit of that good. Food is a good example of a private good. Common-pool
resources such as timber or fish are also rival in nature but are non-excludable or at least prohibitively
costly to exclude others from consuming. Club goods are goods where it is possible to exclude others from
their consumption but where the consumption of that good does not subtract from another person’s ability

to consume the same unit that good. Attending a film at a movie cinema is a good example of a club of

44



good. Finally, public goods are neither excludable nor their consumption rival in nature. For example, no
individual can be excluded from the benefits of the global atmosphere and neither does their consumption

of this good limit any other person’s ability to consume the same unit (Sandler 2004, p. 17).

Public goods must have the two following criteria: 1) benefits with strong qualities of publicness
(non-rival consumption and non-excludability) and 2) benefits that are quasi-universal with regards to
countries (geography), people (socio-economic) and generations (temporality) (Kaul, Grunberg and Stern,
1999). With regard to public goods, Kaul et al. (1999) note that external coercion does not necessarily
yield optimal results and that public goods often can face a double challenge of both market failure and
government failure. It is also useful to distinguish between final public goods and intermediate public
goods (Kaul et al. 1999, p. 13). For example, negotiating and committing to a global environmental treaty
on climate change can be viewed as a ‘second-order collective dilemma’, as Ostrom (1990, p. 42) refers
to it, where the challenge is in supplying the intermediate global public good (i.e. the international
agreement) that contributes to the provision of the final global public good (in this example protecting the

global atmosphere).

Collective action theory: When will individuals cooperate?

The tragedy of the commons

In 1968, economist Garrett Hardin introduced his now-famous model of collective action, "the
tragedy of the commons." This model illustrates that incomplete property rights leads to an overuse of
natural resources or 'the commons'. The model centers on an individual farmer and his strategic behaviour
with regards to the use of a common pasture where his herd can graze. The pasture is a common-pool
resource (CPR), meaning individuals cannot be effectively excluded from using it, and that consumption
of the good is rival in nature. Hardin's model assumes each individual farmer is a utility-maximizing
individual "locked into a system that compels him to increase his herd", that is, to act in a self-interested
manner even though the result will be sub-optimal (Hardin 1968, p. 1244). In Hardin's model, each utility-
maximizing farmer enjoys the whole benefit of adding one more additional animal to graze on the pasture
but only bears a share of the cost of this action. In other words, the farmer does not internalize the entire

negative externality (deterioration of the pasture/commons) associated with adding an additional animal.
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The result is sub-optimal; a common resource will be degraded to the point where marginal benefit meets

private marginal cost, instead of the societal marginal cost (see Figure 3).

As Figure 8 shows, the distribution of costs is unequal resulting in more than the socially optimal
quantity of animals added to graze on the pasture (i.e. Qs < Qp). In this limited model (e.g. communication
limitations) the policy implications concluded by Hardin are that private or state rights must be assigned
to these many environmental goods, which are often characterized by non-excludability and non-rival
consumption. This model has been influential (along with other centrist approaches) in shaping real-world
environmental policy, but is limited by its inherent assumptions (Dietz, Ostrom and Stern 2003, p. 1907).
Key critiques include: ignoring common-property regimes as a legitimate alternative to state and private
rights regimes (equating them to open access) and a reliance on assuming perfectly rational human
behaviour (Dietz et al. 2003; Ostrom 1990). Additionally, Ostrom (1990, p. 10) notes that reaching an
optimally efficient equilibrium in the case of centralized control is not a given and relies on crucial factors
like accurate and complete information and effectively monitoring and sanctioning appropriators.
Although collective action theory has developed much since this seminal work, Hardin's illustration of the
'free-rider problem' has been an important foundation upon which this development has been able to occur.
With regard to the problem of climate change, overcoming the free-rider incentive is a central part of an

effective self-enforcing international treaty (i.e. providing the intermediate public good).

Social Marginal Cost

Cost

private
marginal cost

Marginal benefit

Qs Qp number of animals

Figure 8. The Tragedy of the Commons (Author’s Own).
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The logic of collective action

Mancur Olson’s theory, ‘the logic of collective action’ overturned the conventional thinking on
individuals cooperating, which was, that individuals would generally choose to cooperate in most
situations (Harris 2007). The basic premise of Olson’s theory is that "unless the number of individuals in
a group is quite small, or unless there is coercion or some other special device to make individuals act in
their common interest, rational, self-interested individuals will not act to achieve their common or group
interests” (cited in Harris 2007, p. 200). Olson explains that a collective good is both non-rival and non-
excludable and categorizes three types of groups based on how they would respond to providing a
collective good: privileged, intermediate and latent (Harris, 2007, p. 201-2). In ‘privileged’ groups, each
member is willing to pay for the collective good. Olson’s ‘intermediate’ group category consisted of
“small groups where no one member has an interest in bearing the costs of providing the good, but in
which there is some possibility for cooperation because the members are unable to recognize those who
are free-riding” (Harris, 2007. p. 202). Finally, ‘latent’ groups will not provide a collective good, unless
one member is willing to bear the cost of providing the collective good, short of selective incentives and/or

coercion (Harris 2007, p. 202).

The notion of selective incentives is key to inducing collective action and can ‘energize’ even
latent groups to provide a collective good (what Olson calls a ‘mobilized latent group’) (Harris 2007, p.
202). Although economic incentives are the most common, a variety of other selective incentives exist,
such as psychological and social incentives. Olson points out that to be effective, selective incentives must
work individually on each member as opposed to the group as a whole (Harris 2007, p. 203). Critically,
Olson (1965) asserts that the incentive to free-ride is higher in larger groups where each additional member
1s needed less to achieve the collective action, therefore the incentive for collective action decreases as
group size increases due to higher transaction costs for preventing free-riding (Barrett 1994). It follows
that Olson proposes that action-taking groups will be smaller than non-action taking groups (Harris 2007,
p. 203). In his seminal paper on self-enforcing agreements, game theorist Scott Barrett (1994) shows using
econometric modeling that indeed, groups with fewer members can make stronger/deeper commitments
in terms of action as opposed to more extensive groups. The following section will discuss key insights

from traditional and advanced game theory regarding collective action.
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A game theoretic approach to collective action dilemmas

Game theory is a formal mathematical discipline used to analyze behaviour in which actions are
interdependent whether it is a situation of cooperation or competition (Peters 2008). By interdependent, it
is meant that the outcomes of a decision by one ‘player’ (e.g. individual, firm, country) depend on the
decision by other ‘players’, and these decisions are not known in advance. In this way, the initial decision
of each player is affected by the anticipated choices of other players (Markandya, Perelet, Mason and
Taylor, 2001, p.101). Although game theory has a wide range of applications, it is most often used in the
field of economics (Peters 2008). One major milestone in the development of this formal discipline was
the proof of the minimax theorem for zero-sum games by Von Neumann (Peters 2008; Binnmore 2007).
There are various types of ‘games’, which can be broadly classified into non-cooperative and cooperative
games. While this section is by no means an exhaustive review of the multitude of game designs, it

introduces key models seminal in the development of the field.

The Prisoner’s Dilemma is perhaps the most well-known nonzero-sum game that does a good job
of representing the situation captured by Hardin’s (1968) model (Peters 2008; Sandler 2004). While all
Prisoners' Dilemma games lead to collective action failures, not all collective action failures are Prisoner's
Dilemmas (Sandler 2004). The Prisoner's Dilemma will be focused on as most climate negotiations are
modeled as such unless some action is needed to avoid dire consequences, in which a 'chicken game' may
apply (Pittel and Riibbelke 2012; cited in Edenhofer et al. 2013; Sandler 2004). The Prisoner's Dilemma
game refers to a situation in which there are two individuals, in this case, two people suspected of
committing a crime together, who must decide whether to tell on their partner in crime (i.e. defect) or stay

silent (i.e. cooperate). This situation is modeled by the payoff matrix below illustrated in Figure 9.

C D
S (6270 Zoo)

Figure 9. Payoff matrix for a prisoner’s dilemma game.
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In this case, the choice/strategy to defect is the ‘strictly dominant’ decision for both players (Peters
2008). As the payoff matrix illustrates, if one person defects while the other one stays silent (i.e.
cooperates) then the person who defects gets no time in jail while the other person gets the largest
punishment represented by ten years in jail (and vice versa). If both defect, both receive a relatively large
punishment of nine years each in jail. If they both cooperate and stay silent, each receives only one year
in jail. Clearly, the situation in which both defects is inferior, and certainly not what is known as ‘Pareto
optimal’. A Pareto optimal situation is one in which the decisions by all players results in the best/optimal
collective outcome. In other words, “a state of affairs x is said to be Pareto-inefficient (or suboptimal) if
and only if there is some state of affairs y such that no one strictly prefers x to y and at least one person
strictly prefers y to x” (Ingram 2016). The Prisoner’s Dilemma game is useful at illustrating outcomes
when the strategy to defect is strictly dominant, for example, in a ‘commons’ dilemma; however, the
model is limited in its predictive capacity in more complex real-life scenarios due to the implicit
assumptions made in the 'game'. Notably, in real life 'players' can communicate in repeated negotiations,

meaning there is the possibility of behaviour being punished or rewarded.

International environmental agreements (IEAS) and climate change negotiations modeled as

a game

International environmental agreement negotiations, when modeled as a game, are solved
backwards starting with the emissions stage and then a membership stage (Finus, Saiz and Hendrix 2009).
A 'self-enforcing agreement' is a key concept in understanding how a global climate treaty, in the absence
of a global government, can be effective in practice. Without any supranational authority to intervene, a
self-enforcing treaty needs to provide an internal incentive to cooperate. Two properties are needed to
ensure a re-negotiation proof solution: profitability (each country profits by joining the coalition) and
stability (no incentive to modify or leave the treaty) (Barrett 1994). This means that a coalition established
by signing an international environmental agreement is considered self-enforcing when no country wants
to join the coalition and no country has an incentive to leave (Barrett 1994). Barrett (1994) argues it is the
“essential feature” of an international environmental agreement; the agreement must be self-enforcing
because no one can force a country to sign an agreement and countries are always free to leave an

agreement.
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In his seminal paper on the matter, "Self-enforcing international environmental agreements"
(1994), two models are used to investigate the effectiveness of self-enforcing international environmental
agreements where there is not full cooperation. The first is set up so that the number of signatories (i.e.
countries) and their actions, as well as the terms of the agreement, are determined jointly. The other is set
up as an infinitely repeated game. Instead of detailing the econometrics of each model, the major insights

and implications from the simulation will be discussed for the case of a potential global climate treaty.

Barrett’s (1994) game theory models are quite limited by the implicit assumptions invoked;
however, key insights are presented from the econometric analysis that have proved useful in
understanding the challenge of securing a self-enforcing agreement. One such key insight is the
relationship between the depth of commitment and extent of participation possible in reaching a self-
enforcing agreement, and the implications this has for the effectiveness of a possible global treaty on
climate change. The results of Barrett’s (1994) econometric simulations illustrate that it is very unlikely
that climate negotiations will result in a self-enforcing international climate agreement that has both a
large extent of participation and significant depth of commitment. This is because when coalitions add
more members, incentives shift, as each additional player is needed less to achieve the group goal. This
means there is less pressure to avoid free-riding as coalitions increase in terms of the extent of
participation. This insight is consistent with Olson's proposition that stable coalitions are more likely in

smaller groups.

Figure 10 illustrates this point in the diagram below. An ’ideal’ climate treaty would have both
significant depth of commitment (which is binding) and extent of participation (i.e. full cooperation).
Currently, many countries are undertaking unilateral action to mitigate climate change, meaning their
actions would be taken regardless if they were participating in a global climate treaty. The Kyoto Protocol,
signed in 1997, had many countries sign on to the treaty, and although the Protocol in effect failed to spur
meaningful mitigation activities, there were top-down set targets and timetables that were meant to be (in
theory) enforceable, backed by punishments. The successor to the failed Kyoto Protocol, the Paris
Agreement (adopted in December 2015), was essentially a bottom-up process where the agreement was
based on intended nationally determined contributions for emission mitigation. The agreement is
completely non-binding with very low depth of commitment, yet secured very wide participation in terms

of the number of signatories.
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Figure 10. Key insight from Barrett’s 1994 work: Depth of commitment vs. Extent of
participation for self-enforcing IEAs (Author's Own).

With regards to the effectiveness of a global climate treaty, Barrett's (1994) first model also shows
that global abatement will only by high (i.e. the treaty 'effective') where there are very few participants
involved. Conversely, little global abatement will take place if there is full cooperation, shown in Table 5
(i.e. most countries are signatories to the treaty). This is because the difference between the global net
benefits between non-cooperative and cooperative behaviour is very small, therefore international
environmental agreements signed by many countries might have little effect. As Table 4 illustrates, each
country is better off with cooperation (Qc is great than Qo) but no individual country has the unilateral
incentive to choose Qc. Results of the simulations show that self-enforcing IEAs that contain a large

number of signatories would only happen when the difference between the global net benefits between
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non-cooperative behaviour and full-cooperative behaviour is very small. This implies that [EAs signed by
many countries might have little effect and therefore failure to reach an agreement would not have any
major consequence.

Table 5. Global abatement under IEA, full and non-cooperative outcomes (Barrett 1994).

Global abatement under the noncooperative, IEA, and full co-
operative outcomes™

0.01 1 100

0.01 500.0 9.9 0.1
503.9 10.1 0.1
990.1 500.0 9.9
b 1 990.1 500.0 90.9
990.2 503.9 95.2

999.9 990.1 909.1
100 990.1 500.0
990.2 503.9

999.9 990.1

N——— .
* Assumes N = 100 and a = 1,000. The top number in each cell is Q,,
the middle Q(x*), and the bottom Q..

Barrett’s (1994) second model, set up as an infinitely repeated game, yields a result consistent with
the first. The results of simulations indicate that the maximum number of countries that can sustain the
full cooperative outcome may be large, but only when the difference between global net benefits under
the non-cooperative and full cooperative outcomes is small. This second game was unable to sustain full
cooperation even though it was an infinitely repeated game, (meaning there was the benefit of
punishments) with small, yet credible punishments. Barrett (1994) concludes that repetition may not be
enough for IEAs to sustain a full cooperative outcome, even for arbitrarily small discount rates, due to the
fact that punishments in this kind of game are “vulnerable to renegotiation and such punishments could

not be supported by a self-enforcing IEA” (Barrett 1994, pp. 889).

Although the models above are limited by their implicit assumptions, the general conclusions
drawn have proven useful in understanding collective outcomes in the case of international environmental

agreements. More advanced coalition theory models have attempted to include more variables to better

52



represent the complex reality of real-life climate negotiations. New, useful insights have come out of this
kind of advanced game theory; in addition, many of the core insights from traditional collective action
theory and game theory have been reaffirmed. This section briefly discusses some of the most relevant

insights.

Although advanced coalition theory has provided insights into understanding the 'climate
cooperation conundrum' it has not led us to a solution (Pearson 2011). More fundamental reasons (from
an economic lens) for non-cooperation lie in the nature of the challenge, including: “...providing a global
public good in a context of asymmetric national costs and benefits, wide disparities in income, highly
unequal past and prospective emission contributions, and free-riding untamed by either a supranational

EPA or an adequate stock of carrots and sticks...” (Pearson 2011, p. 202).

Since, at minimum, a loosely coordinated global effort is needed to effectively mitigate climate
change (i.e. large extent of participation) the empirical result has been what Arlid Underdal calls, "the law
of the least ambitious program" (cited in Harris 2007, p. 204). This reflects Olson's logic, that "where
international management can be established only through an agreement among all significant parties
involved, and where such a regulation is considered only on its own merits, collective action will be
limited to those measures acceptable to the least enthusiastic party..." (Sandler 1991; cited in Harris 207,

p. 204).

Given the struggle and limited progress made to date mitigating global climate change at the
international level, it is not surprising that alternative approaches to a global solution are gaining wider
notoriety. One such approach to global collective action around the problem of climate change is Nobel
Prize winner Elinor Ostrom’s polycentric approach. Ostrom (2008) argues that institutions provided by
both public officials and private citizens are needed at multiple scales to effectively meet the challenge of
climate change. A crucial part of a polycentric approach to combatting climate change is for policy
experiments to be undertaken in different jurisdictions and at different scales (local, regional, national) in
order to understand what works in different contexts so that successful experiments can be transmitted
vertically and horizontally in terms of governance levels (Ostrom 2009; 2010; 2012; 2014). This research
supports Ostrom’s assessment that waiting for a global solution is highly problematic, and that a

polycentric approach better matches the current reality of climate governance (Ostrom 2009; 20010; 2012;
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2014). The following chapter further discusses a polycentric approach to climate change governance

against the backdrop of broader shifts in modes of governance over time.
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Chapter 4: The Rise of Networked Governance: Operationalizing a Polycentric Approach to
Combating Global Climate Change Through State Steering

This chapter provides the governance context for this dissertation research, beginning with a
review of the evolution in modes of governing, ending with the rise of networked governance. The concept
of polycentric governance systems is introduced and their advantages and disadvantages, generally, and
specifically for the case of combating global climate change are discussed. This chapter also introduces
the role of higher-order rules established by national and sub-national governments aimed at enhancing
polycentric climate governance systems alongside the concept of climate policy integration, which is
conceptualized as the framework for analyzing higher-order rules. Finally, an overview of a state-of-the-
art review of climate policy integration mechanisms that have been successful in reducing emissions from

the road passenger transportation sector is provided.

The Evolution in Modes of Governance: Polycentric Governance Systems and the Rise of

Networked Governance

There has been a shift towards networked forms of governance globally and an evolution in public
administration narratives and coordination models over time from bureaucracy/hierarchy, to new public
management/market-oriented models, to new governance/networked-centred models (Jordan and Schout
2006; Steurer 2007). This shift has by no means been linear nor anything close to uniform across regions
or timescales, but these models do capture the general transition from government to governance
represented by ‘more diffuse’ methods of societal steering (Flinders 2002; 2004; cited in Jordan and
Schout 2006). The understanding of ‘governance’ used in this paper is the following by Trieb et al. (2007,

p. 3):

In general, the term governance is associated with a change in the nature of the
state. In this sense, governance denotes a process of governing which departs
from the traditional model where collectively binding decisions are taken by
elected representatives within parliaments and implemented by bureaucrats
within public administrations. Governance takes into account a change in the
actor constellation, both during the formulation and the implementation of
policies and in the method of political steering. Governance thus refers to societal
steering and is often described as a process of co-ordination within networks
(cited in Jordan and Schout 2006).

55



This section briefly reviews this evolution and discusses in more detail the notion of networked
governance and polycentric governance systems, both benefits and limitations, as well as their application
to the challenge of climate change governance. One of the key challenges associated with such systems is
what Rhodes (2006) calls “managing the institutional void”. A very important project for dealing with the
challenges associated with a more “hollow state” (Howlett 2000), and the challenge of sustainable
development more broadly, is pursuing and building “integration” into the system with the aim of
improving coherence (Meadowcroft 2013). Before environmental and climate policy integration is
discussed in more detail, the evolution of public management narratives from hierarchy to new public

management to new governance models are reviewed.

Hierarchy/bureaucracy-based models

As early as the 1920s hierarchy-based models were used to describe to the administrative branches
of government (Steurer 2007) as “one of a top down command structure, where the flow of direction is
‘downwards’ from higher to lower tiers in a pyramid type matrix” (Thompson 2003, p. 24; cited in Jordan
and Schout 2006). Over time this system replaced the older system of patronage built on personal loyalty,
reflecting the dominant view that actors will not coordinate on their own and need to be coerced (Jordan
and Schout 2006; Steurer 2007). During this transition, government activities become professionalized
and the notions of specialization, accountability and professionalism were the central focus (Steurer 2007).
As a part of this shift to specialization within the government, distinct departments were established,
forming the earliest image of a bureaucracy, defined by Hughes (2003) as “the unambiguous structure of
departments, each headed by a minister who is responsible for all actions of the departmental sub-units.
Bureaus are designated to fulfill very specific and clearly defined tasks in a rule- bound way” (cited in

Steurer 2007, p. 207).

The goal of this arrangement was reaching the “highest level of technical efficiency”, reflecting
the influence of Taylorism (Hughes 2003, p. 24; cited in Steurer 2007, p. 207). Integration was not a core
focus, but rather “Precision, speed, unambiguity, knowledge of the files, continuity, discretion, unity, strict
subordination, reduction of friction and personal costs...” (Weber, quoted by Hughes 2003, p. 4; cited in

Steurer 2007, p. 207). The major issue with this model of governance was that the public sector was turned
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into administrative silos, built around specific policy areas, resulting in a lack of recognition for related
problems/policies (Steurer 2007). The popularity of this system began to fade in the 1970s/80s as it was
increasingly critiqued for being inefficient, especially when dealing with an increasingly complex society.

As Scharpf (1994, p. 37) explains:

The advantages of hierarchical coordination are lost in a world that is
characterized by increasingly dense, extended and rapidly changing patterns of
reciprocal interdependence, and by increasingly frequent, but ephemeral,
interactions across all types of pre-established boundaries, intra- and
interorganizational, intra- and intersectoral, intra- and international (cited in
Jordan and Schout 20006).

Beginning in the 1980s/90s managerial critiques began to coalesce under the ‘new public management
school’ and the transition to market-based governance arrangements gained momentum (Howlett, Rayner

and Tollefson 2009; Steurer 2007; Jordan and Schout 2006).

New public management/market-based models

New public management (NPM) started gaining ground in the 1980s as a more efficient
management-focused governance arrangement. NPM is generally associated with de-regulation,
privatization and the sub-contracting out of government activities (Howlett et al. 2009; Steurer 2007,
Jordan and Schout 2006; McArthur 2007). This reform movement brought ‘managerialism’ to
‘bureaucratism’, shifting the focus to management, performance appraisal and efficiency as opposed to
policy, public order and accountability (Steurer 2007). This movement has been associated with the
‘agencification’ or the further disaggregation of governments (e.g. turning departments structures into
service agencies). Additionally, NPM is associated with privatization and out-sourcing of government
activities and the prominent use of markets (vs. hierarchies), reflecting the NPM school’s adherence to
‘efficiency first’ and their belief that competition squeezes the slack out of organizations (Jackson 2001;
Hood 1991; Jann 2002; cited in Steurer 2007). Various governments explicitly adopted this school of
thought, including in the Canadian province of Ontario, which subscribed to this ‘new idea for re-defining
government’ in the latter part of the 1990s (McArthur 2007). In a 1999 government publication providing
the rationale for this new approach to government, the Provincial Government described the expected

transformation of government resulting from the adoption of NPM:
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e Planning the Business of government by means of business plans that include
performance measures

¢ Identifying the core and doing business differently

e Refining accountability and a new context, and which managing externally
delivered services and performance expectations are addressed

e Developing and disseminating a vision based on a smaller government focused

on the core business, service quality, flexibility, cohesiveness, and accountability

(cited in McArthur 2007, p. 254).

In reality, this reform movement (generally speaking) further enhanced the problems associated with
government compartmentalization and segregation and did nothing to address the lack of attention to
cross-sector/inter-organizational coordination necessary for EPI and for successfully pursuing sustainable
development strategies (Hood 1991; Dunleavy and Hood 1994; Hood 1995; Gray and Jenkins 1995;
Mathiasen 1999; Lane 2001; Jackson 2001; Jann 2002, 2003; Hughes 2003; cited in Steurer 2007;
Winfield 2015).

New governance/network-centered model

In response to the ‘market-hype’ associated with NPM and the continuation of problems associated
with the segregated nature of the public sector, there has been a widespread shift towards new or
networked governance arrangements, where the guiding principle is effectiveness, not efficiency (Jordan
and Schout 2006; Steurer 2007). New governance arrangements reflect the polycentric reality of
governance, shifting governing architectures towards patterns of networks, which can be defined as
“patterns of long-term relationships between mutually interdependent actors, formed around policy issues
or clusters of resources (Jervis and Richards 1997, p. 13; cited in Steurer 2007, p. 209). The concept of

‘new governance’ applied to the resource/environmental field, is defined by Gunningham (2007) as:

Involving a cluster of characteristics: participatory dialogue and deliberation,
devolved decision-making, flexibility rather than uniformity, inclusiveness,
transparency, institutionalized consensus-building practices, and a shift from
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hierarchy to heterarchy. Not all these characteristics need to be present for a
particular experiment to be regarded as involving new environmental
governance, but the more characteristics that are present, the greater the claim as
falling within this category (cited in Howlett et al. 2009, p. 187).

Howlett et al. (2009, p. 185) argue that “networked governance emerged from a distinct historical
trajectory that began with the ‘crisis of command and control’ in its mid-twentieth century form of public
provision of goods and services and the detailed, prescriptive regulation of markets, and ends with network
steering”. In reality, many more trajectories exist. Governance arrangements, including diverse elements
from multiple modes of governance arrangements (e.g. market, command and control, corporatist) and
new modes of governance strategies, like the use of ‘softer’ regulatory instruments. These build on the
existing capacity found in ‘older’ modes of governing through networked forms of multi-level governance
(Howlett et al. 2009; Jordan and Schout 2006). In practice, networked governance is a hybrid form of
governance where networks work in the ‘shadow of hierarchy’ (Lowndes and Skelcher 1998; Cabinet
Office 2000; Davies 2002; Marinetto 2003; Martinuzzu and Steurer 2003; Steurer and Martinuzzi 2005;
Meuleman 2006; cited in Steurer 2007).

An inter-organizational approach, as opposed to an organizational approach, is invoked in order to
“take public administration out of the narrow tunnel of formally designed structures and mandated
organizations” (Toonen 1998 p. 250; cited in Steurer 2007, p. 209). Networks are said to be the best fit
for complexity, or as Rhodes (1997, p. xv) puts it, “messy problems demand messy [that is network-like]
solutions” (cited in Steurer 2007, p. 209). Additionally, Steurer (2007, p. 209) argues networked
governance arrangements are the best fit for the pursuit and realization of sustainable development

strategies, due to the following reasons:

e Since networks involve a broad variety of societal actors, they help not only
to identify widely accepted solutions but also in sharing information and
better understanding complex problems (Jackson, 2001, p. 17).

o The fact that networks provide strong inter-organizational capacities implies
that they serve cross-sectoral issues better than narratives with a strong intra-

organizational focus, such as NPM (Williams, 2002a, p. 105).
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e While competition is good for efficiency, collaboration is assumed to
facilitate effectiveness because networks provide or generate valuable
resources such as local knowledge and experience, ownership and

commitment (Jackson, 2001, p. 18; World Bank, 2002).

Networked governance arrangements and related polycentric governance systems are by no means a
perfect model, nor guarantees success in overcoming the challenges associated with governing towards
sustainable development. However, they are improvements compared to hierarchical bureaucracies or
NPM. The following section will discuss in more detail the related concept of polycentric governance
systems, including their advantages and limitations in general and as applied to arguably the most pressing

environmental problem, global climate change.

Polycentric Governance Systems: An Overview

The term “‘polycentric’” was introduced by Vincent Ostrom in 1961, and connotes “many centers
of decision making that are formally independent of each other...” (p. 831-32). Generally a polycentric
system of governance includes the following characteristics: multiple levels of governance (local,
provincial, national, regional and global), multiple types of political units (general purpose, specialized
and cross-jurisdictional), multi-sectorial organizations (i.e. private, public, voluntary, community and
hybrid types), and finally multiple functions (e.g. production, financing, coordination, monitoring,
sanctioning) (McGinnis 2011, p. 171-2; Daley, Abel and Stephan 2014). Jordan et al. (2018) identify three
defining features of polycentric governance systems: (1) it operates at multiple centres of decision-making
authority with overlapping jurisdictions, which (2) interact through a process of mutual adjustment and

with (3) their interactions generating a regularised pattern of overarching social order.

In these systems “political authority is dispersed to separately constituted bodies with overlapping
jurisdictions” (Skelcher 2005, p. 89) meaning that “the scope of the issues that are addressed is not
discrete” (McGinnis 2018, p.7; cited in Jordan et al. 2018, p. 11). The numerous governing bodies that
interact through cooperation and competition are assumed to have autonomy to create and enforce rules
in a given locale and policy arena (Schoon, Robards, Meek and Galaz, 2015; Ostrom 2010; Jordan et al.
2018). As Galaz et al. (2012, p. 22) note, polycentricity is not a binary variable, yet few attempts have

been made to distinguish levels of polycentricity. Polycentricity at its most general level “describes the
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degree of connectedness or structuring of a polycentric domain and/or system”, which can range from
loosely to tightly coordinated (Jordan et al. 2018, p. 12). Schoon et al. (2015) begin to distinguish degrees
of polycentricity in governance systems, which they put forth can be assessed along two broad continua:

collaborative degree and breadth of inclusion (see Figure 7).

The structure of government ranges from a strictly top down, monocentric to highly decentralized,
polycentric governance systems that vary based on the ‘breadth of inclusion’ (sometimes called
‘diffusiveness’) and degree of collaboration, which influences the degree of weakness or strength of the
polycentric governance system (Schoon et al. 2015, pp. 230). The breadth of inclusion refers to the number
and variety of governance bodies, while the degree of collaboration refers to the continuum of coordination
between bodies (Schoon et al. 2015). For example, the collaborative degree in a weak polycentric system
might include coordinating activities such as information sharing, while internal conflict resolution would

be associated with a strongly polycentric system with a high collaborative degree (Schoon et al. 2015).

Advantages and disadvantages of polycentric governance systems for the provision of

ecosystem services

Both theoretical and empirical insights have affirmed that polycentric governance systems lead to
some key benefits that enhance the resilience of social-ecological systems (Biggs, Schliiter and Schoon
2015). These benefits, as well as the limitations of polycentric governance systems are discussed in more
detail below, both generally and in the context of combating global climate change. Schoon et al. (2015)
outline six mechanisms by which polycentricity enhances the resilience of ecosystem services, based on
the work of leading researchers in the field. These mechanisms are discussed individually below for
polycentric systems in general. These benefits are then be applied to the challenge of climate change in
order to illustrate how the approach of polycentric climate governance is best suited to help ‘solve’ this

immense collective action problem.

Advantages of polycentric governance systems

Polycentric forms of governance are increasingly common and are said to have many advantages

when dealing with complex policy issues requiring effective policy integration. Generally, it is argued,
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“polycentric governance systems provide opportunities for enhanced learning and experimentation”
(Schoon et al. 2015; Ostrom 2009; 2010; Cole 2011; 2015; Thiel 2017; Goldthau 2014; Abbott 2018).
Polycentric governance systems have the advantage that participants can use local knowledge and learn
from other governance units who are also going through the process of parallel experimentation and
learning (Ostrom 2010, pp. 552). This kind of system tends to enhance learning and innovation even
though there is no institutional arrangement to fully eradicate opportunism related to providing collective
goods (Toonen 2010; cited in Ostrom 2010). The strength of this kind of a system in dealing with complex,
dynamic biophysical systems is that each sub-unit is quite autonomous, therefore having the ability to
create ‘natural experiments’ for various policies in diverse ways, which is absolutely crucial for effective
policy learning (Brondizio et al. 2009; cited in Schoon et al. 2015, pp. 231; Ostrom 2001).
Experimentation among smaller scale sub-units allows for local knowledge to be accessed and feedback
to be quickly given regarding their policy changes, while learning can take place from parallel units also

undertaking experimentation (Ostrom 2001; Ostrom 2010).

Additionally, “polycentric governance systems broaden participation across scales” (Schoon et al.
2015; Ostrom 2010; Cole 2011; Araral and Hartley 2013; Thiel 2017; Homsy and Warner 2015). Aside
from broadened participation being a good governance goal in and of itself, if the breadth of inclusion of
a polycentric governance system is increased, the system can capitalize on advantages such as the use of
increased scale-specific knowledge, with learning and sharing across levels and cultures (Olsson et al.
2004; cited in Schoon et al. 2015). Broadened participation at the local level also serves to potentially
increase the legitimacy of decision-making authorities at various levels as more scale-specific information
goes into the decision-making process (Engle and Lemos 2010). Broadening participation (especially at
lower scales) and decentralizing power to lower levels can also support more effective monitoring and
enforcement, as there is the advantage of locally crafted rules and implementation strategies (Schoon et
al. 2015). Monitoring and enforcement are extremely important to ensuring that institutional arrangements
are long-lasting and sustainable, a proven necessity if the provision of ecosystem services is to be resilient

(Ostrom 1990).

Very much connected to the advantage of broadening participation across scales is that
“Polycentric governance systems improve connectivity in governance” and also “create modularity” (Cole

2011; Schoon et al. 2015). It is argued that modularity and connectivity present in varying degrees in
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polycentric governance systems have the ability to preserve social-ecological system elements in the face
of disturbance (Garmestani and Benson, 2013; Gupta et al., 2010; cited in Thiel 2017; Schoon et al. 2015;
Ostrom 2001). In addition to enhanced modularity and connectivity, functional redundancy is a closely
related concept that advantages polycentric governance systems. Schoon et al. (2015, pp. 233) argue,
“polycentric governance systems build in redundancy that can minimize and correct errors in governance”.
When governance failure occurs at one level, the system characteristics of functional redundancy,
connectivity and modularity, allow the system to overcome somewhat a failure at one level by having
other levels step in who already preform the same governance role (albeit at a different scale). For
example, Nagle and Ruhl (2002; cited in Schoon et al. 2015) point to a case where the U.S. Federal
Government stepped in to help protect endangered species as they had the capacity to do so and lower-
scale governance efforts were proving ineffective. The modularity of the system especially allows for
governance failures to be isolated, while connectivity helps successful experiments and knowledge spread.
The notion of functional redundancy is very much connected to the advantage of improved response

diversity, explained next.

Another benefit of polycentric governance systems are that they “improve the potential for
response diversity” (Biggs et al. 2015; Ostrom 2010; Ostrom 2001; Thiel 2017). Ostrom (2001) notes that
there is great benefit to having multiple, varied governance units at many scales over one geographic area,
as opposed to one governance unit for a large geographic area with regards to system responsiveness. In
the case of an external threat, the failure to adequately identify and respond when there is only one
governance unit means a large disaster for the whole system (Ostrom 2001; Carlisle and Gruby 2017). In
contrast, in polycentric governance systems, the failure of one governance unit to adequately identify and
respond to an external threat in no way means a disaster for the whole system, instead failure of a sub-unit
might mean a small scale disaster that can be “compensated by the successful reaction of other units in
the system” (Ostrom 2001). This argument counters the critique that polycentric governance systems are

too redundant (and therefore inefficient).

Limitations associated with polycentric governance systems

According to Schoon et al. (2015), three main challenges arise under polycentric governance

systems where resilience of ecosystem services may be compromised. The first is the need to balance
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redundancy and experimentation with the inefficiencies associated with higher transaction costs and very
likely overlapping authority (Parks and Ostrom 1999; cited in Schoon et al. 2015; Mewhirter, Lubell and
Berardo 2018). In more decentralized, polycentric systems with multiple and sometimes overlapping
governance units, transaction costs may increase because of the need to coordinate with many nodes of
authority both vertically and horizontally and also rise due to potentially inefficient or lacking
coordination mechanisms. Especially when ecosystem services are produced at a wide range of scales, for
example the global climate, a sizeable number of governance arrangements are needed to fulfill the
‘matching principle’, which can increase transaction costs and prove overwhelming, especially in
developing countries (Schoon et al. 2015). This critique is linked to the frequent criticism that polycentric
governance systems are “too complex, redundant, and lacking a central direction when viewed from a
static, simple-systems perspective” (Ostrom 2001). In addition, questions of legitimacy arise with the
inclusion of non-state actors and non-democratically elected participants, which are common to
polycentric governance approaches, making it very important to balance increasing breadth of inclusion

with the potential costs (Schoon et al. 2015).

Secondly, a challenge arises in negotiating trade-offs between the potentially conflicting goals and
interests of appropriators of ecosystem services (Sereng 2006; Rodriguez et al. 2006; Robards et al. 2011;
cited in Schoon et al. 2015). Struggles can occur between competing groups at a given level or between
uncoordinated or ineffectively coordinated levels of a polycentric system and can produce contradictory
or conflicting outcomes (Schoon et al. 2015). Power is central to this challenge; if at some scales “powerful
elites externalize trade-offs from their area of interest” the outcome may be the degradation of ecosystem
services (Schoon et al. 2015, pp. 237). In the case of climate change, a classic example of this occurrence
would be the trade-off between mitigating climate change and domestic energy security when trying to

develop a nation’s oil and gas policy (Chalvatzis and Hooper 2009; cited in Schoon et al. 2015).

Linked to the challenge of trade-offs between user groups is the third challenge proposed by
Schoon et al. (2015). This challenge deals with the politics of resolving these conflicts collectively,
including allocating trade-offs. They argue that increasing the degree of collaboration in the polycentric
system can help deal with this challenge, especially when the focus is on collective conflict resolution and
problem solving. In addition to these three challenges, from an academic and applied perspective, there

has also been a lack of understanding on how to operationalize polycentric approaches to governance or
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even design studies that would allow for more understanding (Schoon et al. 2015). Although the notion
that polycentric governance systems are a ‘good idea’, to date, analysis has been missing on how to assess
degrees of polycentricity and link this to the impact on governance outcomes. That being said, there has
been progress using social network analysis, ethnographies and case studies to evaluate polycentric

systems using the concepts of breadth of inclusion and collaborative degree (Schoon et al. 2015).

Rhodes (2006, p. 438; quoting Hajer 2003, p. 175), argues that “if we live in a world of ‘polycentric
networks of governance’, then the task facing politicians, managers, and citizens is to manage ‘the
institutional void’, that is, to make and implement policy when there are no generally accepted rules and
norms for conducting policymaking”. Rhodes (2006) classifies four categories of problems associated
with managing the network state, one of which is ‘enhancing coordination’. Complex governance systems
require purposeful integration measures and efforts to ensure coherence and effectiveness in terms of
policy outcomes, especially in cross-sectoral policy issues like climate change. This is the project with

which the following section explicitly engages.

A polycentric approach to climate change

Overall, with regards to the challenge of mitigating global climate change, Ostrom (2009; 2010)
asserts a polycentric approach is more likely to induce cooperation and enhance innovation than strictly
top-down approaches. Ostrom (2009; 2010) points out that this approach is by no means a panacea, but
that it works with the current reality of diverse climate governance experiments occurring in greater
abundance at sub-national and local scales (Rabe 2009; Daley et al. 2014; Thiel 2017). Pursuing a
polycentric approach to climate change also matches the current reality of climate policy, which according
to Cole (2011, pp. 406) is at minimum weakly polycentric. Rabe (2009, p. 36) also agrees that a “mixture
of strategies at multiple levels may be the best approach” to deal with the distinctive complexities of the

problem.

Polycentric systems attempt to match governance levels to the scale of the problem and rectify the
often-mismatched ‘fit’ between ‘institutional attributes’ and the properties of the system (Young 2002;
cited in Schoon et al. 2015). In this way, a polycentric approach is best suited to deal with the problem of
climate change as the global atmosphere has ecosystem services that has very strong multi-level aspects.

Furthermore, a polycentric approach to governing climate change is the best strategy, as it recognizes the
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complexity of the challenge at hand and encourages learning from a variety of governance experiences
and policy experiments at different scales. Due to the very short time-frame left to effectively mitigate
and manage dangerous climate change, it seems appropriate that as many different experiments are tried
at as many scales as possible. In fact, climate governance experimentation has now become an important

research project in and of itself (Turnheim, Kivimaa and Berkhout 2018).

National and sub-national governance: The state’s role in steering/operationalizing

polycentric climate governance

An important line of inquiry under the research program initiated by Ostrom, is the extent to which
state’s facilitate and steer polycentric climate governance systems by providing overarching rules, that in
theory, will enable enhanced performance of initiatives by diverse actors. At the outset, the critical
function of overarching rules for enhancing polycentric climate governance systems might seem
counterintuitive in that it emphasizes some level of monocentricty in polycentric governance systems.
Recognizing the nuanced reality of these systems as they operate in practice highlights the importance of
avoiding characterizing these systems in binary terms. Within the context of climate change governance,
overarching rules, such as laws, policies and regulations, “provide incentives for climate mitigation,

provide mechanisms for mainstreaming and serve as a focal point for actors” (Setzer and Nachmany 2018,

p.51).

Not only do laws and policies create specific policy instruments, they also create institutional
arrangements, “defining responsibilities for actors at various stages of the policy cycle” (Setzer and
Nachmany 2018, p. 51). Most of the governance functions set out by overarching rules are only able to be
carried out by the state, at least in the sense that they are mandatory and enforceable. Many other functions
would also not likely take place without state intervention. For example, it is unlikely that a majority of
individuals and corporations would impose a price to internalize the environmental and social cost of
carbon upon themselves. Overarching rules constitute ‘the shadow of hierarchy’ or the background against

which diverse actors act.

The state has unique powers that other actors in polycentric governance systems do not possess,
relating directly to the provision and enforcement of overarching rules; for example, the mandatory

collection and distribution of funds via tax and budgetary regimes (Setzer and Nachmany 2018). In recent
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developments of polycentric climate governance literature, overarching rules by higher order governance
levels are said to serve regulating and mobilizing functions to contribute and enhance these systems
(Setzer and Nachmany 2018). The provision of mechanisms for mainstreaming, also known as policy
integration, serves as a useful lens through which the impact of overarching rules on operationalizing these
systems can be evaluated. This research draws on the lessons of climate policy integration, developed in
the context of the European Union and stemming from its predecessor environmental policy integration,

as a framework for evaluating the ways in which state’s effectively steer polycentric climate governance.

Climate/Environmental Policy Integration: Introduction to the Evaluation Frame

Environmental policy integration (EPI) has been “one of the most powerful concepts to emerge in
environmental policy discourse in the late 20th century” and has been “widely regarded as a prerequisite
for sustainable development”, its ‘mother concept’ (Owens 2007, xvii; Rietig 2012). The integration of
environmental objectives and concerns into decision making procedures of non-environmental policies
and strategies has received widespread support as a concept since its emergence in the 1990s as a first
order principle to guide transitions to sustainability (Lenschow 2005; Jacob, Volkery and Lenschow 2008;
Adelle and Russel 2013; cited in Runhaar 2014, Driessen and Uittenbroek 2014; Jordan and Lenschow
2010; Hertin and Berkhout 2003; Jacob and Volkery 2004; Ahmad 2009). The policy principle aims to
integrate environmental objectives and concerns into decision-making procedures of non-environmental
sectors so that all sectors incorporate strategies and objectives aimed at sustainable development (Jordan

and Lenschow 2008; Jordan and Lenschow 2010).

In general, policy integration can be active (deliberate coordination by actors to achieve
integration), defensive (actors restrict integration effects but still coordinate on some level) or indirect
(unplanned integration) (Casado-Asenio and Steurer 2012, p. 5). Coordination capacities or mechanisms
“facilitate coordination within networks of interdependent actors” in various ways, including but not
limited to: information exchanges among actors, identifying issues where solutions require coordination
and arbitrating conflicts among participants when informal methods fail (Jordan and Schout 2006). EPI is
also a concept that has different interpretations. The strong (pro-environment) understanding of the
concept sees sustainable development as the first priority and overarching objective of decision making

in other sectoral policies (Lafferty 2004), whereas weak interpretations ‘take into account’ environmental
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considerations but focus more on coordination and ‘win-win’ synergies (Jordan and Lenschow 2010;

Jordan and Schout 2006).

There are also differing justifications for pursuing integration, namely normative and
organizational reasons (Nilsson and Persson 2003; Persson 2007; Mullally and Dunphy 2015), both of
which are important parts of the rationale. From an organizational perspective, the concern mainly centers
on ensuring effectiveness in the face of fragmented government architectures. Nilsson and Eckerberg
(2007) note that it is widely accepted that the fragmented nature of governments impedes the pursuit of
sustainable development, in that the specialized nature of sectoral policies often fail to incorporate
environmental impacts (Lafferty and Hovden 2003; Lenschow 2005; Jacob et al. 2008; cited in Runhaar
et al. 2014).

Ensuring effectiveness via the realization of mutual benefits, reduction of redundancy and
promoting innovation are also included in the organizational reasoning for EPI and policy integration in
general (Stead and Meijers 2009; Brouwer et a. 2013; cited in Runhaar et al. 2014). The normative
rationale for EPI stems from a genuine concern for environmental integrity. Lafferty (2002, p. 2; cited in
Persson 2007, p. 33) argues for an almost explicitly normative rationale for EPI, with the key difference
from an organizational rational being “the general environmental or ecological element of sustainable
development is the most fundamental — the one without which the concept loses its distinctive meaning”.
A key focus from this perspective is identifying win-win situations, and equally important, identifying
sector conflicts with environmental objectives having the status as principled priorities (Lafferty 2002;

cited in Persson 2007).

The organizational arrangements developed by governments to facilitate EPI in practice are largely
characterized by ‘vertical’ and/or ‘horizontal’ integration approaches (Nunan, Campbell, and Foster
2012)* As the Figure 11 illustrates, horizontal integration refers to the incorporation of environmental

objectives across sectors, while vertical integration refers to the incorporation of environmental objects

4 It is important to note that both EPI and CPI in practice can occur along a third dimension in the form of diagonal

integration (Casado-Aresnio and Steurer 2012; Mullally and Dunphy 2015). The approach is underdeveloped from both a
theoretical and evaluative perspective but Casado-Asenio and Steurer (2012) suggest it “be thought of as an additional
mechanfism that takes account of both cross-scale interdependencies and cross sector linkages™ (cited in Mullally and
Dunphy 2015, p. 32).
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between the multiple levels of governance. Table 6 outlines the major EPI instruments and institutions by
their operation for policy integration (as classified by Jacob, Volkery and Lenschow 2008) and cross

referenced as either vertical or horizontal integration.

Figure 11. ‘vertical’ and/or ‘horizontal’ integration approaches (: Janicke 2000; cited in Klaus and
Volkery 2004).
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Requirements to develop
sectoral environmental
strategies

Reporting obligations on
environmental performance

External reviews of
environmental performance

Organizational

Amalgamation of departments
Green cabinets

Environmental
units/correspondents in other
sectors/departments

Interdepartmental working groups

Procedural

Strategic Environmental
Assessment (SEA)

Department of the Environment

Green Budgeting
Policy Appraisal

Table 6. Core EPI instruments and institutions by their operation for policy integration (as classified by
Jacob, Volkery and Lenschow 2008).

Climate policy integration (CPI)

The increased interest in CPI in recent years reflects not only the development of CPI as building

on the EPI experience, but also the recognition that mitigating and adapting to global climate change needs

to be addressed very urgently and in almost every sector of the economy and our society (Kettner, Kletzan-

Slamanig and Koppl 2011; Dupont and Oberthiir 2012). The notion of CPI is generally conceptualized in

two different ways (Rietig 2013). One way is to see CPI as essentially the same as EPI, the exception

being a narrower focus on climate objectives as opposed to the larger category of environmental

objectives. An example of this perspective is the definition put forth by Klein et. al (2007; cited in Ahmad

2009, p. 9):

The integration of policies and measures to address climate change in ongoing
sectoral and development planning and decision-making, aimed at ensuring the
sustainability of investments and at reducing the sensitivity of development
activities to future climactic conditions.

70




The second conceptualization builds on the first, but goes further in taking into account the differences
between climate change and the environment as policy problems (2013). Like EPI, there is also a focus
on minimizing contradictions between climate policies and other policies and realizing mutual benefits

(Collier 1997; cited in Retig 2013; Kok de Coninck 2007; cited in Kettner et al. 2011).

Unlike EPI, it is problematic to assign CPI a principled priority, based on differences in normative
and legal aspects (Rietig 2013). Aside from the fact that CPI has developed in part out of EPI, there is no
strong legal standing in both international and regional treaties and law (Rietig 2013). Also unique to CPI,
as opposed to the broader notion of EPI, is the fact that there are two major distinct areas of operation,

mitigation and adaptation, which are defined by Ahmad (2009. P. 3) below:

e Mitigation: an anthropogenic intervention to reduce the anthropogenic forcing
of the climate system; it includes strategies to reduce greenhouse gas sources
and emissions and enhancing greenhouse gas sinks.

e Adaptation: adaptation in natural or human systems in response to actual or
expected climate stimuli or their effects, which moderates harm or exploits

beneficial opportunities.

These two areas of operation have been dealt with quite separately in literature and in practice, with
climate policy generally being associated with mitigation efforts in the energy sector. However, Ahmad
(2009) argues it is now being linked more broadly with sustainable development. CPI also differs from
EPI in that it is not an automatic sub-category of EPI and although normatively it should contribute to
sustainable development, in practice, this is not automatically the case (Rietig 2013). For example, a
government decision in the energy sector to promote nuclear power meets climate change objectives in
that emissions will be reduced as compared to fossil-fuel based energy production; yet, this choice does
not automatically align with sustainable development objectives. For example, this decision poses
challenges ensuring to intergenerational equity resulting from the extremely long-lasting and toxic nature

of spent nuclear fuel. Like EPI, CPI strategies can be categorized as horizontal or vertical approaches.

The strategies for horizontal and vertical integration and types of instruments will not be discussed
in great detail for CPI as much of the detailed discussion above on EPI instruments translates almost

directly for CPI. Briefly, typical means of horizontal integration of climate objectives include macro
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climate change strategies at national or sub-national levels, integration of climate policies in annual
national or sub-national budgets and regulations (Beck et al. 2009). For example, in Canada, the Federal
Government under Prime Minister Trudeau has committed CAD 2.65 billion in climate finance over five
years, which includes the establishment of a Low Carbon Economy Trust to assist provinces efforts to
reduce emissions (ECCC 2015). Typical vertical climate policy integration measures involve the
integration climate objectives into sector-specific strategies and decisions, and into various agencies under

specific ministry supervision (Beck et al. 2009).

Organizational measures often used include changing department or ministry titles to highlight an
increased specific focus on climate objectives. With the election of Wynne Liberal Government in the
Province of Ontario came title changes for the Ministry of the Environment to Ministry of the Environment
and Climate Change. Also, similar organizational strategies have occurred with linking climate change
objectives to sectors outside the environment, for example, the Ministry of Energy and Climate Change
in the UK. Organizational measures are important for establishing some kind of governance structure to
house cross-sector and/or multi-level government groups working towards common mitigation goals.
These kinds of institutions are especially important in enhancing coordination in more complex federal

systems like the United States and Canada.

Procedural elements, like including a specific requirement to assess greenhouse gas emissions
associated with a given project in environmental assessments, is a good example of how climate
considerations are highlighted and integrated in the decision-making process. Greenhouse gas reporting
measures, internally, for the public, and to meet UNFCCC requirements are common communicative
instruments. These types of reporting instruments can also be quite robust at the sub-national level. For
example, in California periodic scientific assessments on the current and potential climate change impacts,
and suggested responses, are required by Executive Order S-03-05; four assessments have been produced

since 2006 to inform policy-makers in decision-making (California Climate Change 2018).

Some independent environmental evaluative organizations have had their mandates updated to put
more emphasis on climate change mitigation and adaptation. For example, the Environmental
Commissioner of Ontario’s mandate was updated in 2009 to require it to produce annual reports on the

Province’s progress to mitigate greenhouse gases (ECO 2014). Another common and important
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communicative instrument that enhances climate policy mainstreaming are National Climate Change
Plans/Strategies. In addition to providing mechanisms for climate policy integration, they also provide a
focal point for various actors and increase incentives for climate change mitigation (Dubash, Hagemann,

Hohne and Upadhyaya 2013).

Evidence of underperformance with EP1/CPI

Jordan and Lenschow (2008, 5) argue, “As policy goals, sustainable development and EPI appear
more remote and more politically contested today than they did twenty years ago”. In a later paper, Jordan
and Lenschow (2010, 147) note, the practical fulfillment of environmental policy integration (EPI) is
“complex and contingent” and results have not met initial aspirations of connecting “the seemingly
incompatible goals of economic competitiveness, social development and environmental protection”. In
the modern context of multi-level, polycentric governance systems and associated increasing
organizational complexity, Nilsson, Eckerberg, and Finnveden (2007, p. 154) point out that EPI has
become “a very messy enterprise”. Although a widespread consensus on best practices for how to
implement EPI in specific settings is limited, policy experience to date has provided a solid foundation
upon which to build. The following section provides a starting point for attempting to close this
implementation gap within the context of reducing emissions from road passenger transportation. This
state-of-the-art review outlines mechanisms that have proven effective at enabling the integration of
emission reduction objectives in this sector, and provides a useful framework for evaluating overarching

rules to this end.

CPI in the Road Passenger Transportation Sector

There has been a growing interest and body of research on sustainable transportation systems
(Kivimaa and Virkaméki 2014). As the second-largest producer of carbon emissions globally (Kivimaa
and Virkaméki 2014), intensified focus on the transportation sector makes logical sense given the growing
significance of this sector with regards to GHG emissions and the pressing challenge of global climate
change. Many studies have focused on single policies or technologies, (e.g. biofuels, electric vehicles)
with fewer studies looking at the whole transportation system, especially those encompassing a systems

transition lens (Kivimaa and Virkamiki 2014). Transportation systems are multifaceted and interlinked,
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requiring much more than the dominant focus on the technological efficiency of vehicles (Kivimaa and
Virkamiki 2014), especially given the ambition of climate targets and the complexity involved in
effectively of promoting a socio-technical transition to a low-carbon transportation system. There are also
diverse actor interests involved in the transportation system, all of which must be targeted through policy
measures to ensure a comprehensive and effective approach. For example, the US Transportation Research

Board (2011, p. 99) classifies three major groups of actors:

Transportation consists of three broad groups of actors: (a) the suppliers of
vehicles, fuel, and infrastructure; (b) the owners and operators of the vehicles
and providers of the transportation services; and (c) the users of transportation
services. The composition, interests, and roles of each differ, and they can vary
greatly by mode. Thus, strategies and policies to influence transportation energy
use and emissions must take these decision-makers and their differing incentives,
interests, and capabilities into account.

Reflecting this need, has been a growing interest and focus on demand-side management and a
broadening of scope in transport planning, witnessed by an increase in diverse short and long-term
measures, such as: improved cycling and walking infrastructure, car-sharing, teleworking, pricing,
increased supply of public transit and (critical for long-term change) strategic land-use planning geared at
promoting sustainable transportation modes (Kivimaa and Virkamdki 2014). At a more macro level,
transportation as a policy issue, like the environment, necessarily entails integration across sectors. The
challenge of difficult institutional conditions related to the highly sectoral nature of governments poses in
some way a double complication to the integration of climate change objectives into the transportation
sector as both of these areas are highly subject to what Banister (2002) calls the institutional/political

structure barrier to the implementation of sustainable transport policies (Hatzopoulou and Miller 2008).

Many of the mechanisms to reduce emissions from the transportation sector are not novel. For
example, mechanisms for promoting a sustainable transportation system such as government support for
electric vehicles, high-speed rail and alternative fuels are mentioned in articles that are over twenty years
old (e.g. Rienstra, Vleugel and Nijkamp 1996). While Rienstra et al. (1996) mention ‘telematics’,
arguably, the biggest change in policy options has been the immense technological progression witnessed
in the past two decades, providing a new set of opportunities to reduce emissions from the transportation

sector via information and communications technology (ITC) and its applications. In developed regions,
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like the cases in this study, ITC applications in the transportation sector have progressed substantially over
the past 30 years, resulting in substantial improvements in conventional transportation systems in terms

of effectiveness and safety (The World Bank 2015).

There are many ways to classify measures to achieve CPI in the transportation sector, including
by policy goal, by level of government, or by regulatory vs. market mechanisms. This research on-road
passenger transportation utilizes two broad categories to organize CPI efforts, 1) Cleaner vehicles, and 2)
Transportation demand management, representing the two key goals of policies and mechanisms aimed
at developing a low carbon transportation system: 1) make passenger vehicles emit less GHGs, and 2)
reduce the number of vehicles on the road. Monni and Raes (2008) identify four categories where
instruments can impact transportation emissions, two of which fall under the category 'cleaner vehicles'
(vehicle efficiency and fuel efficiency) and two of which fall under 'transportation demand management'
(amount of transport and mode of transport). The table below provides a list of key existing policy
mechanisms for emission reductions in the road passenger transportation sector drawn from a state-of-the-
art review conducted for this research. These instruments are classified by the two broad categories utilized
in this research, cleaner vehicles and transportation demand management (see Table 7). Appendix A

provides a description of these individual mechanisms.

The following chapter provides an introduction to the first jurisdiction in this comparative case
study: Ontario, Canada. In addition to general background information, the institutional context as it
relates to relevant federal-provincial authority is outlined alongside the extent of climate policy integration
in Ontario’s road passenger transportation sector. The extent of CPI is discussed utilizing the framework

for analysis introduced above.
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Cleaner Vehicles Transportation Demand Management

Climate Change Commitments and Carbon Pricing

Information measures

— Fuel standards — Transit-Integrated land-use planning,

— Vehicle standards smart growth™ policies

_ Mandated emissions testing (I & M) — Enhanced public transportation services

_ Alternative Vehicle Standards and — Policies aimed at making current public

Mandates transit systems more effective (funding

for R and D; implementing intelligent

— Alternative vehicle charging traffic control systems)

infrastructure development
— Policies encouraging the use of bicycles
— Tax on transportation fuel . .

X0 sportation Tuets (bike lane infrastructure development,

— Tax on inefficient vehicles bike-sharing)

— Feebates — Policies aimed at increasing occupancy
rate of vehicles (car sharing; car-pooling;

HOV lanes)

— Subsidies for alternative vehicles

— Non-financial clean vehicle incentives
— Tolls and congestion charges
— Funding for research and development
. . - 1 h

and industry partnerships fsufance schemes
— Telework and other employee travel
— Government procurement

reduction programs

Table 7. Key existing policy mechanisms for emission reductions in the road passenger transportation
sector.
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Chapter 5: Extent of CPI in Ontario’s Road Passenger Transportation sector

System of government: Ontario, Canada

Canada was originally established as a self-governing British Colony in 1867, as per the The
British North America Act, 1867, and is now a federal parliamentary democracy, under a constitutional
monarchy. In 1982 Canada ‘patriated’ its Constitution, transferring the highest authority from British
Parliament to Canada’s legislatures, as well as adding the Canadian Charter of Rights and Freedoms to
the Canadian Constitution. The government consists of the executive, legislative and judicial branches.
The executive branch is made up of the Queen, who is the head of state, represented by the Governor and
Lieutenant Generals, and the Prime Minister and ministers, who make up the cabinet, which is responsible
to parliament for government business. The legislative branch consists of the Parliament, i.e. the Senate,
the House of Commons and the Queen (represented by the Governor General). The judicial branch is

made up of federally appointed judges who interpret and apply the law.

In Canada, the federal and provincial governments work on a cabinet-parliamentary basis vs. a
separation of powers system, like the U.S. This has implications for climate change policy due to the
concentration of power under the Prime Minister and Provincial Premiers, as opposed to the diffuse power
in the U.S. congressional system (Vipond 1998). The result of this set up is that the executive tends to
have very high levels of executive decision-making and policy-making within their jurisdictional
authority. This can become an issue if a Prime Minister or Premier is elected who is not interested in
environmental protection, which was the case under Canada’s former Prime Minister, Stephen Harper,
and Ontario’s current Premier, Doug Ford. Therefore, this particular institutional set up also gives more

weight to the landscape variable, high-level political commitment, in the Canadian context.

Canada is a very decentralized federation, which has and continues to complicate climate change
governance, including pursuing a low carbon transportation system. Section 91 and 92 of the Constitution
Act (1867) set out the division of powers between the Federal and Provincial levels of government. Local
governments are not given explicit powers but are considered “creatures of the province” whereby certain
Provincial powers are devolved to local governments. In addition to its enumerated powers under section
91 of the Constitution Act, the Federal Parliament has power “to make laws for the peace, order and good

government of Canada,” except for “subjects assigned exclusively to the legislatures of the
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provinces.” Essentially this means the federal government has default authority over any subject not
explicitly assigned to the provinces (Beaudoin 2015). This “centrist” set up is opposite to the U.S. where

states are the default source of authority for residual powers.

As the matters of the environment were not explicitly assigned when the Canadian Constitution
was developed, jurisdictional authority has evolved over time through court rulings. Generally speaking,
the environment is considered a shared jurisdiction. As clarified by the Supreme Court ruling in R. v.
Hydro-Quebec (1997) ruling, the environment is considered “a diffuse subject that cuts across many
different areas of constitutional responsibility, some federal, some provincial.” The authority to legislate
on environmental matters was further clarified by the Friends of the Oldman River Society v. Canada
(Minister of Transport) (1992 S.C.R. 3 at p. 76 and 81) ruling, which states that either level of government
may legislate on environmental matters as long as the exercise of power is “linked to the appropriate head
of power” or to “several heads of power at the same time”. Federal authority to regulate environmental
matters was originally interpreted as limited, although generous rulings supporting federal intervention on
implementing environmental legislation, such as the Supreme Court rulings in R v. Crown Zellerbach
(1988, 1 S.C.R. 401) and R v. Hydro Quebec (1997 3. S.C.R. 213), have “upheld the legislative
competence of Parliament to engage in environmental regulation within the territory of the provinces

(Mahoney 2016, 3-4).

Even though the Canadian constitution is more centrist in its allocation of powers compared to the
U.S., in practice provinces have more authority over many areas directly related to the environment, and
more specifically, climate change mitigation. This is due in part to a trend of decentralizing of powers
over time in the Canadian context since 1867, opposite of the centralizing trend over time seen in the U.S.,
where a stronger central government has evolved over time (Field 1992). Key provincial powers related
to matters of the environment include: land-use planning, natural resources, property and civil rights, and
energy production (Hogg 2007; Mahoney 2016). In addition to relative dominance over environment-
related authority, provinces have key heads of power in terms of reducing emissions, specifically from

road passenger transportation.

As a start, provinces have authority over public health and “matters of a local or private matter”,

which is the derivative authority authorizing provinces to regulate sources of pollution, including GHG
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emissions from transportation (the Constitution Act 1867). Of particular importance in terms of direct
control over transportation, is the authority over ‘local works and undertakings’, meaning control over
road, highway, transit construction and operation, authority over road regulations, and the authority to set
standards and codes for goods sold in the province (the Constitution Act 1867; Benidickson 2016;
Mahoney 2016). In terms of powers more indirectly related to reducing emissions from transportation is
the province’s authority over the electricity system, which is key to upstream emissions, and total authority
over land-use planning, except on federal lands (roughly 5%) (the Constitution Act 1867; OECD 2017).
Ultimately, Provinces can override local decisions. Province’s also have the authority to implement

carbon-pricing systems within their jurisdiction (Mahoney 2016).

Federal heads of power also provide for potentially significant points of intervention with regards
to mitigating climate change in general, and in terms of reducing emissions from transportation. The
Federal government has power over criminal law, as per sec. 91(27) of The Constitution Act (1867), under
which it regulates toxic substances, including GHGs, under the Canadian Environmental Protection Act
(CEPA) 1999 and other environmental acts. Under part 7 (division 4 and 5) of CEPA (1999), the federal
government is enabled to enact regulations to control quality of fuels and emissions performance of
vehicles (Government of Canada 2017). The previously mentioned R v. Hydro-Quebec ruling had a
substantial impact on enhancing the significance of this federal power in Canadian environmental law,
having the effect of settling the constitutionality of CEPA (1999) as criminal law (Hogg 2009; Mahoney
2016).

In addition, the recent case of Syncrude Canada Ltd. v. Canada (Attorney General) (2014) was
important in clarifying the federal government’s authority to enact fuel regulations using their power over
criminal law. The Federal Government also has power over trade and commerce, under which it regulates
vehicle/product fuel economy and emissions standards, enacts labeling policies, and the forthcoming low-
carbon fuel standard (Mahoney 2016). Judicial interpretation over time has constrained the use of this
federal power in Canadian environmental law, typically supporting provincial jurisdiction (Mahoney
2016). Control over treaty powers allows the federal government alone to sign international treaties related
to climate change, like the most recent UNFCCC Paris Treaty, committing the country to emission
reduction targets and other related climate mitigation obligations. It is important to note there are limits to

treaty power in terms of legislative limitations restricting implementation powers (Carasco 2006). Federal
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treaty power does not provide the federal government with any additional powers to implement a treaty

(Hogg 2009).

A key federal power with regards to mitigating climate change is the power over taxation by any
mean or mode and over spending (Hogg 2009). This head of power provides the federal government to
enact a national carbon pricing system and to spend public monies for projects and programs aimed at
reducing GHG emissions. Instead of relying on taxation power, the Canadian federal government is
relying on its power of peace, order and good government (POGG) to justify its authority to implement

its carbon pricing regime.

Federal POGG power essentially means that any matter not assigned to the provinces or directly
pertaining to the provinces should be under complete federal authority (Mclellan and Gall 2006). Four
branches outside provincial or federal jurisdiction have been established through judicial interpretation
over time where the federal government has authority: emergency, residual, national concern and federal
paramountcy (Mclellan and Gall 2006). It has been determined by constitutional experts that the Federal
Government could enact climate change legislation as the issue can be said to affect the principle of “peace
order and good government” (Hogg 2009). Currently, the Federal Government is using this justification
in ongoing court cases brought by the Province of Saskatchewan, Alberta and Ontario, who are arguing

against the imposition of a federal carbon-pricing regime.

Local governments are under the express power of the province, as per subsection 92(8) of the
Constitution Act (1867), now subsumed within the Constitution Act (1982). Unlike U.S. States, Canadian
Provinces do not have their own constitution outlining duties and powers of local governments and
generally exist in a ‘state of tension’ with higher levels of government, especially around finances and
autonomy (Stoett 2009). Provincial governments delegate authority to local governments; in Ontario,
extensive powers and environmental-related authorities have been delegated to municipalities. For
example, although the primary responsibility for land-use planning is the provincial level (stemming from
authority over property and civil rights (the Constitution Act 1867)) in practice municipalities control
planning within their jurisdiction, following provincial plans, policies, guidelines, appeal and review
procedures (Benidickson 2016). Official Plans developed by municipalities contain important

transportation elements, which conform to provincial policy directions.
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Long-term transportation and transit plans are also developed by municipal staff and transit
agencies; these are subject to approval by municipal councils, a process that brings high levels of
politicization to transportation and transit decision-making. Local governments in Ontario also have
control over implementing active transportation measures, ITS and traffic control measures, municipal
licensing (e.g. taxi fleets) and are authorized to set standards for things like the use of EVs. Local
governments have potentially an expanded scope to regulate stemming from the //4957 Canada Ltée
(Spraytech, Société d'arrosage) v. Hudson (Town) (2001) ruling, where the court upheld the Town of

Hudson’s ban on cosmetic pesticides even though this conflicted with provincial rules in Quebec.

Broad Climate Change Policies and Commitments

Early legislation related to GHG emissions and air pollution

Within the Canadian context, Ontario has had a relatively long history of air pollution regulation,
with direct involvement through a formalized air pollution regime beginning in the late 1960s under the
Air Pollution Control Act (1967) (Drowley 1965; Jephcott 1960; Powell and Wharton 1982; McKetta
1976). The principle environmental statute in the Province is the Environmental Protection Act (1971),
originally enacted in 1971, which governs a broad range of environmental topics, including air pollution
(Wood, Levy, Mitchelle and Lax 2013; Mahony 2016 9-8, 9-9). The primary provincial legislation
regulating air contaminants and GHG emissions (excluding CO2) was enacted under the Environmental
Protection Act in 2005: Air Pollution - Local Air Quality (2005), O. Reg. 419/05, limits the concentration
of emissions from specific facilities and also requires them to model the dispersion of their emissions
(Mahony 2016 9-9, 9-10). This regulation was introduced to establish a regime to deal with smog-causing
pollutants, identified as criteria air contaminants and hazardous air pollutants, not to deal with GHGs. This
kind of regulation represents the pre-climate change justification for government intervention with regards

to protecting the environment.

It was only in the mid-2000s, following the end of the Ontario Progressive Conservative (PC)
government's reign (1995-2002), that more comprehensive legislation and programs were established in
the province dealing directly with mitigating climate change. Before this time, implementation of climate

change policies meant to meet international mitigation obligations consisted primarily of ineffective

81



voluntary measure (especially the Voluntary Climate Registry) alongside research and development
efforts (Winfield 2012). This matches the trend at the federal level, where climate change was addressed

in a ‘shallow’ or rhetorical way until the change in government in 2015.

A few years after the 2003 election of the Liberal Party in Ontario, comprehensive efforts to
address emission reductions began in earnest, evidenced by a substantial increase in efforts to develop and
implement emission reduction measures in all sectors, with prominent legislation directed at
decarbonizing power generation and promoting renewable energy installations. It is important to provide
some context to this increased focus on environmental protection and sustainable development under the
Liberal Party’s rule from 2003-2018. The election of the PC Government in 1995, led by Mike Harris on
the basis of their Common Sense Revolution platform, ushered in an era of strong neoliberal ideals, which
included a disregard for the environment as a policy issue. A series of government budgetary cuts,
particularly to the environmental ministry, as well as a host of environmental and natural resource
amendments, meant the province was not only not progressing with regards to environmental protection,
but rolling back past progress. ENGOs, which were excluded from policy discussions under the Harris
Government forged relationships with the opposition parties during this time and strongly influenced the
Liberal Party 2003 election platform, and as they were elected, the post-2003 environmental policy agenda
(Winfield 2003).

In 2006 the provincial Liberal government passed Bill 200, the Ontario Climate Change Act
(2007), with the goal of reducing provincial emissions to reach the larger national emission reduction
obligations under the Kyoto Protocol; the Executive Council was required to ensure emission reductions
of 6% below 1990 levels by 2012 and 25% below 1990 levels by 2020. The Act tasks the Minister of the
Environment to prepare a plan with strategies for meeting emission reductions, set emission reduction
targets annually between 2008-2020, and report annually on progress and future emission reduction
strategies for the following year, which are to be reviewed by the Environmental Commissioner (Ontario
Climate Change Act, 2007, “explanatory note”, para. 1). The Ontario Climate Change Act (2007) also

empowers the Lieutenant Governor to make broad regulations relating to reducing GHG emissions.

Following this Act, the government released its 2007 climate change plan, “Go Green: Ontario’s
Action Plan on Climate Change”, which set ambitious targets for emission reductions in all sectors: a 6%
reduction from 1990 levels by 2014, a 15% reduction from 1990 levels by 2020, a 80% reduction from
1990 levels by 2050 (Government of Ontario 2007). With regards to transport-related emissions, the “Go
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Green” Plan called for a 13% reduction from 1990 levels by 2020 for passenger transportation (Metrolinx
2008). While this plan was a positive step in organizing actions specifically meant to reduce GHG
emissions, it did not contain a comprehensive long-term vision based on an analysis of climate change

impacts in the province, and was instead very much a consolidation of existing initiatives (Winfield 2012).

A key measure in meeting the initial emission reduction target set out in “Go Green” was to
eliminate coal-fired generation from Ontario’s electricity supply. In addition to meeting GHG reduction
targets, the decision to eliminate coal as a source of power generation, which made up 25% of the supply
mix in 2007 (Kilpatrick 2017), was heavily motivated by poor air quality, evidenced by a peak in smog
advisories, and associated significant health risks and costs at the turn of the millennium (Government of
Ontario 2018c). In 2007, the Liberal Government passed Cessation of Coal Use Regulation (2007), O.
Reg. 496/07, which set an end date for the ability to use coal for power generation in the province by Dec.
31, 2014 (Government of Ontario 2015). The eventual elimination of coal from the province’s supply mix
reduced emissions by 17% and remains the largest single emission reduction initiative taken in North

America (Kilpatrick 2017).

The replacement of coal in the provincial supply mix was facilitated in part by the passing of the
Green Energy and Economy Act (GEEA) (2009). The 2009 GEEA introduced a feed-in-tariff system to
bring more renewable energy projects online, which required only one environmental approval (the
Renewable Energy Approval), in addition to requiring public sector agencies to develop and update every
five years Energy and Conservation Demand Management plans (Government of Ontario 2017b; Harper

et al. 2016; Osler, Hoskin & Harcourt LLP 2018).

The GEEA had some significant design issues, particularly with the siting and approval process
(McRobert and Tennent-Riddell 2016). This led to significant conflict with municipalities who were left
out of the approval process, and within rural communities between those who supported wind energy
development in particular, and those who did not. The legislation was also blamed (not entirely) for rising
electricity costs (McRobert and Tennent-Riddell 2016). Despite significant critiques, the GEEA facilitated
a large increase in renewable energy capacity in the province, from .7% in 2005 to 10.8% in 2016 (National
Energy Board 2017). While the province now leads Canada in installed wind and solar capacity (National

Energy Board 2017), it is important to note that the shift came at a significant cost.
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Following 2014, the Liberal Government further intensified its focus on addressing climate change
issues by developing a comprehensive climate change strategy in 2015, laying the groundwork for the

modern legislative approach which was articulated in legislation and programs between 2016-2017.

The current legislative approach: 2015 — present

Following a steadily-increasing intensity in efforts beginning in the early 2000s, the current
legislative approach represents a peak in directly addressing GHG emission mitigation by the Ontario
provincial government. The 2015 Climate Change Strategy, the 2016 Climate Change Mitigation and Low
Carbon Economy Act (2016) and the 2016 five-year Climate Change Action Plan, represent the critical

pieces of the current climate change governance regime.

Ontario’s Climate Change Strategy was released in November 2015, setting the government’s
vision to 2050 for how it would grow a prosperous, low-carbon and resilient society and economy
(Government of Ontario 2017a). The Strategy justified the case for climate action and proposed actions
that were wide in scope, with carbon pricing making up the cornerstone of the plan (Government of
Ontario 2016). Five areas were highlighted as key pillars of the Strategy: A prosperous low-carbon
economy with world-leading innovation, science and technology; government collaboration and
leadership; reducing GHG emissions across key sectors; a resource-efficient, high productivity society;
adaptation and risk awareness (Government of Ontario 2016) (see Figure 12). High level measures were
outlined under each key area of transformation. Importantly, the Strategy contained a commitment to
release a more detailed five-year climate change plan outlining specific commitments and initiatives to

meet interim and long-term emission reduction targets (Wood 2017).
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Figure 12. Key Pillars of Ontario’s Climate Change Strategy (Government of Ontario 2016).

On May 19, 2016 Bill 172, the Climate Change Mitigation and Low Carbon Economy Act (2016)
received Royal Assent. This landmark piece of legislation provides an overarching, long-term framework
for tackling the issue of climate change in the province of Ontario, including establishing targets for
greenhouse gas (GHG) reductions in a legal statute for 2020, 2030 and 2050: 15% below 1990 levels for
2020, 37% below 1990 levels by 2030 and 80% below 1990 levels for 2050 (see Figure 13) (Government
of Ontario 2016; Ontario Ministry of Environment and Climate Change [OMECC] 2017; Osler 2018).
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Figure 13. Ontario’s Greenhouse Gas Emissions and Target (Environment and Climate Change Canada;
cited in Ontario Ministry of Finance 2017).

Central to the government’s approach to GHG emission mitigation was the introduction of a cap
and trade system in the province. The Climate Change Mitigation and Low Carbon Economy Act (2016)
laid the legal foundation for the cap and trade program to begin in 2017, the proceeds of which are
directed to a new fund, the Greenhouse Gas Reduction Account, supporting activities and projects that
will reduce GHG emissions in the province (Government of Ontario 2018). The Act also required a
comprehensive climate change action plan, which was produced for the years 2016-2020, and provided
a framework for reviewing and revising GHG reduction target stringency and the ability to introduce
interim targets (OMECC 2017; Government of Ontario 2016a). A critical feature allowed for by the
Climate Change Mitigation and Low Carbon Economy Act (2016) is the ability for the cap and trade
system to be linked with other jurisdictions (Osler, Hoskin and Harcourt 2018; Government of Ontario

2018).

The Climate Change Mitigation and Low Carbon Economy Act (2016) must be understood in
conjunction with related regulations and documents, the two key items introduced in 2016 under this
legislation being: The Cap and Trade Program (2016), O Reg 144/16 and Quantification, Reporting and
Verification of Greenhouse Gas Emissions (2016), O Reg 143/16 (Osler 2018). In 2017, two other

regulations were passed under the Act that also set out important rules for offsets and penalties under the
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program: Ontario Offset Credits (2017), O. Reg. 539/17 and Administrative Penalties (2017), O. Reg.
540/17.

The Cap and Trade Program (2016), O. Reg. 144/16, (the program), outlines key elements of the
cap and trade system, including: caps, auctions and sales rules, allowance reserves, allocations and market
rules (OMECC 2017). This regulation provides detailed rules and requirements for participants under the
program as well as enforcement and compliance mechanisms (Government of Ontario 2018). The
regulation also sets out rules for how the proceeds from auctions will be governed and spent, which

averaged roughly CAD 2 billion per year (Osler, Hoskin and Harcourt 2018).

The other key regulation, which must be read alongside the Climate Change Mitigation and Low
Carbon Economy Act (2016) is Quantification, Reporting and Verification of Greenhouse Gas Emissions
(2016), O. Reg. 143/16. This regulation provides details for how GHG emissions will be quantified,
verified and reported, and which activities explicitly trigger the requirement to do so (Osler, Hoskin and

Harcourt 2018).

Two additional important regulations passed under the Act in late 2017 are regulations dealing
with offsets and administrative penalties. Ontario Offset Credits (2017), O. Reg. 539/17 outlines the rules
for how offset credits can be used to meet compliance obligations. Up to 8% of a facilities compliance
obligation can be met through offset credits created through the program for initiatives with verified
emission reductions (ECO 2016; Osler, Hoskin and Harcourt 2018). The Administrative Penalties
Regulation (2017), Reg. 540/17, provides additional key information on penalties for non-compliance
with the Low Carbon Economy Act (2016) or its regulations; at its core is a three-step process for
calculating penalties, which fall between a written warning and prosecution measure with financial
penalties, which max out at CAD 1 million (Osler, Hoskin and Harcourt 2018; Kramer and Grochalova

2018).

Overall the cap-and-trade system established through the Climate Change Mitigation and Low
Carbon Economy Act (2016) and related regulations, imposes a modest carbon price on the provinces
largest emitting facilities. The system design is moderate in providing many of the initial allowances for
free to industry, allowing ample time to adjust to the new system and imposing a feasible reduction in

combustion allowances at a rate just under 5% per year.
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Climate change action plan

As required by the Climate Change Mitigation and Low Carbon Economy Act (2016), the
provincial government released its Climate Change Action Plan in June 2016, forming the ‘backbone’ of
its climate change mitigation strategy (Office of the Premier 2016). In addition to a broad scope of
initiatives meant to ensure that the short term (2020) emission reduction target is met, the Plan also set a
mid-term 2030 target and focuses on longer-term transformational areas, especially pursuing a shift to a
lower-carbon transportation system (Government of Ontario 2016a). It is not surprising that as the largest
source of emissions, transitioning to a low-carbon transportation system is a central focus of the plan. In
addition to longer-term TDM strategies, such as land-use planning efforts, promoting active transportation
and transit expansion, the Plan contains ambitious initiatives to promote the diffusion of cleaner vehicles,

with the objective that these vehicles make up 5% of sales by 2020:

e  Working with the federal government to eliminate HST on zero emission
vehicles

e Free overnight EV charging

e Providing rebates to replace older less fuel-efficient vehicles with new or
used EVs

e EV-ready new homes and workplaces

e Electric and Hydrogen Advancement Program

e  Work with Plug’n Drive to establish and operate a facility to showcase EVs

e EV charging stations at government properties

e Establish EV requirements for existing condominiums and apartment

buildings (Ontario Ministry of Transportation 2017a).

Outside of the transportation sector, initiatives to reduce emissions include incentives to install
and retrofit clean energy systems, new rules and regulations to increase the energy efficiency of new
buildings, creating a ‘green bank’ to aid businesses and homeowners to pay for energy-efficient
technologies, helping business adopt lower carbon technologies, and intensify efforts to support low-
carbon innovation, research and development (Osler, Hoskin and Harcourt 2018; Government of Ontario

2016a). From a governance perspective, the Plan begins to address the issue of limited capacity (e.g.
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expertise, money) at the local level in terms of being able to develop and implement climate change

mitigation and adaptation strategies.

Funding is promised under the Plan to assist in what the government is calling ‘Municipal Action
Planning’, where support is provided to municipalities to develop or update climate change inventories,
targets and strategies, and promote the completion of Municipal Energy Plans (MEP) by making
completed MEPs a requirement for the Municipal GHG Challenge Fund (Ontario Ministry of Environment
and Climate Change 2017; Government of Ontario 2016a). To ensure effective monitoring and policy
evaluation, progress against the Plan is to be reported annually and a comprehensive review is set for

every five years (Office of the Premier 2016).

With regards to lowering emissions from transportation from these measures, it is estimated that
the pump price of one litre of gasoline (based on current predictions about the price of carbon) would
increase 4.3 cents CAD as a result of the program (Wood 2017). Proceeds allocated from the program will
also help in reducing emissions from the transportation sector through activities such as: building a
provincial electric vehicle (EV) charging network, subsidizing the purchase of new EVs, and funding the
expansion of transportation demand management measures such as expanded cycling infrastructure and
public transit (Government of Ontario 2017a; Government of Ontario 2016a; Ontario Ministry of
Transportation 2017). Progress has already been made through initiatives funded through proceeds from
cap and trade. For example, as of December 2017, 85 EV charging stations were installed, with 200 EV
charging stations to be installed by March 2019, in addition to charging stations being updated and built

at provincial GO Transit® stations (Government of Ontario 2017a).

While the CCAP represents a substantive push for climate change mitigation efforts in the
province, it is not without critiques, which mostly have to do with the economic efficiency of the plan.
According to Green (2017, p. iii), this plan is missing the mark on “obeying fundamental economic
principles of true revenue neutrality, regulatory displacement, and allowing markets to find lower cost
ways to reduce carbon”. The government also seems to not be following another economic principle of
avoiding picking ‘technological winners’; the government has clearly chosen to support particular

technologies under this plan (e.g. particular biofuels and vehicle technologies) as opposed to following

5 GO Transit is the regional public transit service for the Greater Toronto and Hamilton Area (GO Transit n.d.).
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the broadly accepted advice of implementing technology-neutral carbon policies. This approach will result

in emission reductions costing more than they need to.

Extent of CPI in Ontario’s Road Passenger Transportation Sector

Cleaner vehicles

It has only been over the past ten years that both federal and provincial efforts to lower emissions
from the transportation sector have been framed in terms of climate change mitigation. Longer-standing
approaches, such as vehicle emission standards and fuel taxes, were primarily aimed at reducing smog
and sprawl and in the case of fuel taxes, as a means of raising revenues for the government. Significant
decarbonization of the electricity system in Ontario post the 2014 complete phase out of coal has created
a situation where the government must target emission reductions from the transportation sector. The
relatively clean electricity system, which also consistently produces surpluses overnight, makes the
increased use of EVs in the province a very attractive method for reducing transportation-related
emissions. Recognizing this, the government of Ontario has introduced a host of initiatives to promote the
growth of the EV market in Ontario, both supply-push and demand-pull, which are necessary to
complement the economy-wide carbon price, which is said to have a relatively weak signal for
transportation (Macedonia 2017). Not only has the number of government initiatives proliferated in recent
years, the actual amount of dedicated funding for these programs is significant, which is particularly
important for ensuring market instruments are sending a strong signal. For example, Ontario
subsidies/incentives for purchasing cleaner vehicles are the highest in North America, by far (Richardson
and Lightstone 2018). The following section will discuss specific programs, first to reduce emissions from
internal combustion engine (ICE) vehicles, and second, to promote the use of cleaner vehicles in the

province.

Reducing emissions from ICE vehicles

One of the most widely used and long-standing ways of reducing emissions from automobiles in
Canada (and Ontario) has been for the government to set vehicle emission standards and tax vehicle fuels.
Both tools were introduced in Canada, in part as a response to the energy crisis of the 1970s. Regulations
for both vehicle standards and vehicle fuel taxes have been amended over the decades in response to

changing political motivations and technical objects. Most recently requirements have been increasingly
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tailored to incorporate climate change mitigation objects. This follows the pattern more broadly for
environmental policy, where environmental regulation previously enacted for the purposes of protecting
lands and reducing pollution (usually talked about as smog), has followed a consistent arc but since

roughly 2013 have been re-framed in terms of climate change mitigation and/or adaptation.

In Canada, vehicle emissions standards are set at the Federal level; the first limits were set under
the Motor Vehicle and Safety Act, (1969-70) (Anastakis 2013). The general approach for Canadian
emission standards or fuel-efficiency standards has been to harmonize with U.S. regulations. In a move
towards harmonizing with U.S. Corporate Average Fuel Economy (CAFE) standards, the Government of
Canada established voluntary Company Average Fuel Consumption (CAFC) targets in agreement with
the motor vehicle industry in 1976 (Government of Canada 2007).

In 1982, the federal government passed the Motor Vehicle Fuel Consumption Standards Act (RSC
1985), which moved the effort to reduce vehicle emissions from a voluntary model to empowering the
government with the legal authority to regulate fuel consumption for specific vehicle classes (Government
of Canada 2007). Although the above act was passed in 1982, the government did not proclaim the Act,
and only in 2007 did the government finally implement it, shifting to mandatory fuel economy standards
(Government of Canada 2007). This follows a consistent higher-level trend when comparing Canadian
and U.S. environmental regulation, where the Canadian government has intervened later and relied more

on softer voluntary and less interventionist approaches when dealing with industry.

Legislative authority to regulate vehicle emissions and fuel quality was transferred from the Motor
Vehicle Safety Act to the country’s primary legislative act protecting the environment and human health,
the Canadian Environmental Protection Act (CEPA) (1999), effective one year after its passing in 2000
(“Canada: Regulatory Background” 2018). The CEPA (1999) expanded the range of ways vehicle
emissions can be regulated, including the ability for the government to control multiple characteristics
impacting fuel quality, the ability to use a performance-based approach to fuel standards, as well as the
ability to regulate emissions for off-road engine applications (Mckitrick 2006). Subsequent regulations
under CEPA (1999) have been passed over the years dealing with a variety of vehicle emissions issues,
such as limiting specific compounds or tightening engine emission standards, for example, the On-Road
Vehicle Engine and Emission Regulations (2003), SOR/2003-2, which tightened national emission
standards for on road vehicles beginning in 2004 (New Climate Institute 2015).
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In 2010, Transport Canada’s Fuel Consumption Program (FCP)/CAFC was replaced by the
Passenger Automobile and Light Truck Greenhouse Gas Emission Regulations (2010), SOR/2010-201.
This change was significant in that it marked the federal government’s first ever GHG regulation and “was
a major milestone for Environment and Climate Change Canada’s transportation regulatory work”, while
continuing the trend of harmonizing with U.S. standards (Environment and Climate Change Canada
2017). It was, in fact, the changes to U.S. vehicle emission and performance standards by the Obama
Administration that drove the then Conservative Federal government to change the (FCP)/CAFC program
to align with U.S. EPA regulations. The regulations include flexibility mechanisms for compliance, for
example vehicle manufactures can earn compliance credits through action such as selling extra zero-

emission vehicles (Bérubé and Turcotte 2018).

In 2013 Environment Canada adopted GHG emission regulations for heavy-duty vehicles, which
introduced performance-based emissions standards for model years 2014 and later, aligned with US EPA
Phase 1 regulations (Government of Canada 2018). The following year, the government continued its
light-duty emission regulation program by passing Regulations Amending the Passenger Automobile and
Light Truck Greenhouse Gas Emission Regulations (2014), SOR/2014-207, which extended the fuel
economy program to align with US regulations for 2017 and beyond. On-road heavy-duty vehicles have
also been regulated at the federal level in order to reduce GHG emissions. The most recent amendments
to the Heavy-duty Vehicle and Engines Greenhouse Gas Emissions Regulations (2013), SOR/2013-24
were made in 2018. The government amended GHG emission standards for heavy-duty vehicles,
increasing the stringency (beginning with model year 2021) for on-road heavy duty vehicles and engines

(Heavy-duty Vehicle Reg (2013); Stevens 2018).

Another long-standing tool to promote the use of more efficient vehicles has been to tax motor
vehicle fuels in the province. Fuel taxes are levied in by the Federal and Provincial governments to provide
money to pay for infrastructure, and more recently, to incorporate the cost of driving on the environment.
Taxes on vehicle fuels were first introduced in Ontario under the 1925 Gasoline Tax Act (1925), which
placed a tax directly on consumers for the consumption of gasoline (Ryan 1999). Subsequent changes to
Ontario’s fuel tax regime were made under the Motor Vehicle Fuel Tax Act (RSO 1990) and the Gasoline
Tax Act (RSO 1990) (see Appendix B for details). In 2004 the Liberal McGuinty Government started
Ontario’s Dedicated Gas Tax Funds for Public Transportation, which provides long-term funding to

Ontario municipalities for capital and operating expenditures on public transit (Ontario Community
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Transportation Network [OCTN] 2017). As of 2017, CAD 3.8 billion in gas tax funding has been
committed to Ontario municipalities (OCTN 2017).

The most recent changes to provincial fuel taxes came in 2017 when the Fuel Tax Act was amended
to promote a lower-carbon transportation system. Specifically, the amendments aimed to encourage the
production of biodiesel, by exempting a newly created category of registered dyers from fuel
transportation requirements, enabling more companies to offer coloured biodiesel products (Ontario
Ministry of Finance 2017b). The Gasoline Tax Act is also levied the wholesale level and required all
purchasers to pay a current tax rate of 14.7 cents per litre on unleaded gasoline and 17.7 cents per litre on
leaded gasoline. To put these rates in perspective, in 1981 the tax rate for unleaded and leaded gasoline

was 5.8 and 5.4 cents per litre respectively (Government of Ontario 2014a).

The Federal government also taxes gasoline in two different ways: a flat rate excise tax and a sales
tax. Since 1975 the federal government has charged a flat rate of 10 cents per litre on gasoline, and since
1987, 4 cents per litre on diesel fuel in accordance with the Excise Tax Act (Boyd 2015; Natural Resources
Canada 2017). The federal government also imposes a sales tax on these fuels based on a percentage of
the retail price; the 5% sales tax is combined with the Ontario sales tax (the Ontario portion of the HST)
resulting in a 13% sales tax rate in the province (Natural Resources Canada 2017). There are two key
issues with the federal gas tax: the tax rate is very low and also it has not been updated to keep pace with
inflation (Boyd 2015). This has resulted in an already weak price signal to become even weaker over time,
thereby reducing the effectiveness of this mechanism. In addition to taxing vehicle fuels, fuels can also be

regulated using standards or mandates aimed at reducing the emission profile of the fuel itself.

Non-financial regulation of fuels, such as the use of fuel standards to reduce transportation-related
emissions, is a much more recent strategy utilized in the province. Fuel standards were first taken up in
Ontario in 2007, with the passing of the Ethanol in Gasoline Regulation - Renewable Fuel Standard
(2007), O Reg 535/05. This was the first provincial attempt to increase the use of biofuels for powering

vehicles.

This regulation required a minimum of 5% renewable content in gasoline, in particular
incentivizing cellulosic ethanol, with the goal of increasing ethanol use in the province to 750 million
litres (Ethanol in Gasoline Reg 2007; Environment and Climate Change Canada 2017a). In addition to

gasoline, regulations for renewable fuel requirements for diesel were also introduced. In 2014, the Greener
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Diesel - Renewable Fuel Content Requirements for Petroleum Diesel Fuel (2014), O. Reg. 97/14,
introduced progressively stringent requirements for the bio-based component of the fuel phased in over

three years (2014-2017):

e In2014/15, 2% of the total volume of diesel fuel must be bio-based. The bio-
based diesel component of this blend must have 30% lower greenhouse gas
emissions than standard petroleum diesel

e In 2016, 3% of the total volume of diesel fuel must be bio-based. The bio-
based diesel component of this blend must have 50% lower greenhouse gas
emissions than standard petroleum diesel.

e In 2017, 4% of the total volume of diesel fuel must be bio-based. The bio-
based diesel component of this blend must have 70% lower greenhouse gas

emissions than standard petroleum diesel (Government of Ontario 2018e).

Both the Greener Diesel (2014) and the Ethanol in Gasoline (2007) regulations were amended in
2018 in order to recognize emerging low-carbon fuels, increase blending requirements and improve the
environmental performance of fuels (Government of Ontario 2018f). The Greener Diesel - Renewable
Fuel Content Requirements for Petroleum Diesel (2018), O Reg 226/18 and the Ethanol In Gasoline
(2018), O Reg 227/18 come into force in 2020. Each regulation incentives emerging renewable fuel
technologies, for example biocrude, by introducing these technologies as compliance options. The Ethanol
in Gasoline amendments increase the blending requirements to 10% ethanol in gasoline starting in 2020
and require ethanol used for compliance to emit much less GHG emissions (35%) on a lifecycle bases
(determined using a specified model) in comparison to petroleum gasoline (Government of Ontario
2018f). The amendments are aimed at advancing Ontario’s Climate Change Action Plan and also to better

align with the anticipated federal Clean Fuel Standard.

While standards have been the traditional method for ensuring vehicles meet or exceed specific
emission profiles, the Government of Ontario has used financial incentives and disincentives to promote
the purchase of vehicles with lower emitting internal combustion engines. In the early 1990s, Ontario
became a pioneer with regards to innovative financial incentives and disincentives to promote the purchase
and use of lower-carbon vehicles: the provincial government designed and implemented North America’s

first automobile feebate system, the Tax and Credit for Fuel Conservation in 1991 (Rivers and Schaufele
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2014). The program was eliminated in 2010 when the province underwent large-scale tax reform (Rivers

and Schaufele 2014). Table 8 illustrates the evolution of fees and rebates for Ontario’s feebate program.

Table 8. The evolution of fees and rebates for Ontario’s feebate program

(Rivers and Schaufele 2014).

Highway fuel efficiency 1989 1990  1991-2010
rating (L/100km) Cars Cars Cars SUVs
less than 6.0 - - -100 -
6.0-7.9 - - 75 -
8.0-8.9 - 200 75 75
9.0-9.4 - 700 250 200
9.5-12.0 600 1200 1200 400
12.1-15.0 1200 2400 2400 800
15.1-18.0 2200 4400 4400 1600
over 18.0 3500 7000 7000 3200

All fees and subsidies are in nominal Canadian dollars.
Sources: Government of Ontario (1989), Government of On-
tario (1991) and Government of Ontario (2010).

While the introduction of this feebate system was a progressive action, its application was modest.
This system was much more ‘stick’ than ‘carrot’ and price signals resulting from this ‘tax” were much too
low to make a difference in purchase behaviour. Roughly 90% of vehicles sold were taxed at a flat rate of
CAD 75 (Bregha and Moffet 1995) and the inexpensive CAD 100 rebate for fuel-efficient meant neither
the ‘carrot’ or the ‘stick’ embedded in this program had little impact on purchase behaviour (Antweiler
and Gulati 2013). While this government initiative attempted to influence emissions from new vehicles,
during this time the government also started to turn its attention to managing emissions from existing

vehicles, particularly older, higher-emitting ones.

In order to ensure that older vehicles (especially older vehicles) in the province are meeting a
certain standard with regards to emitting smog-causing pollutants, mandated inspection and maintenance
(I and M) has been required since 1999 (Ontario Ministry of Environment and Climate Change 2017b).
Motor Vehicle (1998), O Reg 361/98 requires all vehicles that are seven years or older be tested before
vehicle license plates and registrations can be renewed (Ontario Ministry of Environment and Climate

Change 2017b).
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In 2017, the government eliminated the fee for the ‘Drive Clean’ program, established by O. Reg.
361/98, which has been an effective complementary measure for reducing emissions from vehicles,
especially light-duty vehicles (Ontario Ministry of Environment and Climate Change 2017b; Office of the
Auditor General of Ontario 2012, p. 113). In addition to implementing measures to ensure traditional ICE
vehicles are more environmentally friendly, the Ontario government has also encouraged the growth of
the cleaner vehicle market (EVs, PHEVs, Hybrids etc.). Programs providing financial and nonfinancial
incentives, as well as charging infrastructure development, make up the bulk of the new low-carbon

transportation policies and regulations under the modern climate change governance regime.

Policies to promote clean vehicles (EVs, ZEVs, Hybrids etc.)

The Ontario Provincial Government once again took a leadership role within Canada, designing
and implementing the country’s first EV subsidy program in 2010, the Electric Vehicle Incentive Program
(Axsen, Goldberg and Melton 2016). Initially a CAD 8,500 subsidy was provided for the purchase or lease
of new EVs based on their battery capacity but in 2016 the range and price of subsidies were increased
(ranging from CAD 3,000 - 14,000) and applied in a more nuanced manner based on battery capacity,
seating and vehicle price (Ontario Ministry of Transportation 2017b; Axsen, Goldberg and Melton 2016).

The same year the government extended the program to 2020 and introduced a supply-side policy,
a ZEV sales target, to complement the significant demand-push subsidy policy (Clean Energy Canada et
al. 2016). The target, as opposed to a mandate, was aspirational, aiming to see 5% of all vehicle sales in
the province be electric vehicles by 2020, a considerable leap from the .7% market share recorded in 2015
(Axsen, Goldberg and Melton 2016; Clean Energy Canada 2016). In 2018, the program was again updated
to include a focus on hydrogen powered vehicles. The modernized Electric and Hydrogen Vehicle
Incentive Program included the following key changes, making Ontario the most financially attractive

jurisdiction in North America to buy an EV (DeRochie 2016):

e Increased the current incentive range for EVs from CAD 5,000 - 8,500 to
CAD 6,000 - 10,000

e Provided an opportunity to receive an additional CAD 3,000 incentive for
vehicles with larger battery capacities

e Provided an additional CAD 1,000 incentive for vehicles with five or more

seats
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e In addition, the modernized EVIP included two caps: First the incentive
amount was capped at CAD 3,000 if the MSRP of the vehicle was over CAD
75,000. Second, the incentive value was capped such that its value would not

exceed 30% of the MSRP (Ontario Ministry of Transportation 2018b).

It is important to note that these substantial subsidies for EVs are a very costly way to reduce emissions
from the transportation sector. A recent estimate of the cost per tonne for emission reductions under
Ontario’s program was calculated at CAD 523/tonne (Green 2017), which is an extraordinarily high price

to pay for reducing emissions.

Non-financial incentives to purchase or lease an EV were introduced alongside the start of the
EVIP. The key incentive was the ability for drivers of EVs to use HOV and HOT lanes even if there is
only one person in the car. This benefit was provided by the introduction in 2009 of the Ontario Green
License Plate Program, whereby plug-in hybrid electric vehicles (PHEVs) and battery electric vehicles
(BEVs) eligible for the EVIP, as well as used BEVs and PHEVs that are no older than model year 2010,
receive ‘green license plates’ allowing single occupancy use of these lanes starting in 2010 (Ontario
Ministry of Transportation 2017d). Both supply and demand side policies to encourage the uptake of
cleaner vehicles make up the bulk of new efforts around low-carbon transportation, in comparison to older
policies (emission standards etc.), and signify a clear government focus and aim to address transportation-

related emissions for the purposes of mitigating climate change.

Alongside subsidies and non-financial incentives for cleaner vehicles, the government also began
building up a province-wide EV charging network and incentivizing homeowners and businesses to install
charging stations. The provincial government launched the Electric Vehicle Charging Incentive Program
(EVCIP) in 2013 to support and encourage homeowners and businesses to purchase and install EV
charging stations for personal use by providing up to 50% of the purchase cost (up to CAD 500) and 50%
of the installation cost (up to CAD 500) (Electric Mobility Canada 2016). Since its inception roughly CAD
2.2 million has been provided to subsidize roughly 2,600 home charging stations (Ontario Ministry of
Transportation 2018c). Beginning in 2015, the government has dedicated funds, first through a CAD 20
million endowment under the Green Investment Fund, and then through cap and trade revenues under the

Greenhouse Gas Reduction Account, to build up a province-wide EV charging network (DeRochie 2016).
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The government goal is to build roughly 500 charging stations at over 250 locations in the province
by establishing the Electric Vehicle Chargers Ontario (EVCO) program, which is working with 24 public
and private partners to this end (Ontario Ministry of Transportation 2017c¢). In 2018, the government
announced the creation of the The Workplace Electric Vehicle Charging Incentive Program, providing
80% of capital costs (up to CAD 7,500 per level 2 charger) to employers and commercial building owners
to further promote the uptake of EVs in the province (Ontario Ministry of Transportation 2018c). Taken
together, these financial incentives for EVs and charging stations will continue to be funded by CAD 285

million in cap-and-trade proceeds between 2017-2021 (Morrow and Keenan 2016).

Complementary building code regulations to lower barriers for installing EV charging stations
were passed in 2017 and 2018. In 2017, amendments to Ontario’s Building Code were made under
Building Code (2017), O Reg 332/12 (filed under Building Code Act, 1992, S.0. 1992, c. 23) in order to
ensure homes and workplaces are built to be “EV ready” (Building Code, 2007; ECO 2017). Specifically,
all homes with parking must be built with a minimum 200 amp panel and a conduit to facilitate the
potential future installation of a charging unit and all other buildings with parking (except multi-unit
apartment buildings) need to be built with EV charging equipment covering at least 20% of parking spots,
with the other 80% to be built “EV ready” (Building Code 2007, s 3.1.21.1). In 2018, General (2018), O
Reg 114/18 was passed, which made amendments to the Condominium Act (SO 1998) to reduce the
obstacles to installing an EV charger in condo buildings (O. Reg. 114/18; Thoms 2018). Taken together
these measures illustrate a strong commitment to meet the 5% EV 2020 sales target, both in ambition and

dedicated funding.

Funding and support for research and development, industry partnerships, and local industry

development

Prior to the establishment of the modern climate change governance approach in 2015, two funds
were established which included low-carbon transportation innovation objectives. In 2005, the Ontario
Ethanol Growth Fund was established to support the production of ethanol fuel in Ontario by providing
capital assistance to independent blenders and monies for pursuing research and innovation opportunities
(Ontario Ministry of Agriculture, Food and Rural Affairs 2005). In 2008, the Next Generation Jobs Fund
was introduced as an element of the province’s earlier climate change plan “Go Green” (Metrolinx 2008).

The CAD 1.15 billion fund’s goal is “to support research, development and commercialization in
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innovative industries and attract new investments in strategic areas of Ontario’s economy”, including the

development of clean cars and fuels (Government of Ontario 2017c).

A large amount of money for funding for low-carbon research, development and technology
commercialization was provided under various funds and programs post 2015; for the most part these
programs remained very focused on industry. These include, the 2016 Green Investment Fund (GIF) for
Low-carbon Technology for Industry, the Low Carbon Innovation Fund and Ontario’s TargetGHG
Collaborative Technology Development Program (DeRochie 2016; ECO 2017; Sustainable Technology
Development Canada 2017) (see Appendix B for details).

Additionally, in 2017 the provincial government passed O Reg 46/17, creating an organization,
The Ontario Climate Change Solutions Deployment Corporation (OCCSDC), to help facilitate local
cleantech industry development, reducing some of the transaction costs and barriers associated with this
kind of activity. Critically, the OCCSDC does not support early stage research and development, but
focuses on bringing commercially viable low-carbon technologies to market (Timmins 2017), which is a

critical focus and important area to fund in order to meet near-term climate change policy objectives.

Funding has also been allocated specifically for reducing transportation-related emissions in the
province. Under the research and development element of the Climate Change Action Plan, CAD 375
million has been allocated to cleantech R and D broadly, CAD 140 million of which has been provided to
set up a Global Centre for Low Carbon Mobility at an Ontario university or college to develop electric
and other low-carbon vehicle technology (Morrow and Keenan 2016). In 2017, the government also
brought together industry, environmentalists and academics, under the newly formed Electric and
Hydrogen Vehicle Advancement Partnership, in order to work with government to advance low-carbon
vehicle technologies; the Partnership received CAD .09 million in cap-and-trade proceeds in 2017 (ECO
2017).

In order to organize a more comprehensive and coordinated approach to support low-carbon
technologies, industries and development, the Ontario Government released its Cleantech Strategy in
2018, with the overall goal to leverage the province’s position as having the fastest growing cleantech
sector in Canada and to become a leading cleantech hub in North America (Ontario Ministry of Research
and Innovation and Science 2018; Ontario Ministry of Economic Development, Job Creation and Trade

2017). Four pillars have been outlined under the Cleantech Strategy to help the expansion of this sector in
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the province: Venture and scale readiness support, such as improving access to global market intelligence;
access to capital, including providing guidance on available provincial and federal cleantech funding and
simplifying access; regulatory modernization, such as reducing barriers for cleantech market entry;
adoption and procurement, by increasing demonstration and pilot opportunities (Ontario Ministry of

Economic Development, Job Creation and Trade 2018).

Government procurement and pilot projects

A demand-pull policy, government procurement and pilot projects for cleaner vehicles includes
the government investing in demonstration projects like purchasing and using electric vehicles for public
fleets (Gouldson et al. 2008; cited in Taylor et al. 2012; Axsen et al. 2016). While the GreenFIT
Procurement Strategy, introduced in 2010, is by no means limited to the transportation sector, it is an early
example of contributing to the broader ‘greening’ of government by helping the Ontario Public Service,
schools, hospitals and municipalities find green solutions to meet their purchasing needs (Ontario Ministry
of Government and Consumer Services 2017). With the release of the 2016 Climate Change Action Plan,
funding for pilot and demonstration projects specific to low-carbon transport was established in the
province. In 2017, the provincial government established a pilot program in order to study the
electrification of school buses (and chargers), whereby eligible school bus operators apply for funding to
add 100% BEV school buses to their fleet (ECO 2017; Ontario Ministry of Transportation 2017¢). To
date, the scope of the program remains limited and there are questions about the feasibility of a province-

wide roll-out of the program (ECO 2017).

The same year the government passed Pilot Project - Low Speed Vehicles (2017), O Reg 215/17
launching a 10-year pilot program to study the use of low-speed vehicles on Ontario roads (Ontario
Ministry of Transportation 2017f). The low-speed vehicles pilot program is aimed at better understanding
how people can be moved safely and efficiency with limited environmental impacts, including a reduced
reliance on conventional fuels, and to determine if existing road rules in Ontario are appropriate for the
use of these kinds of vehicles (Ontario Ministry of Transportation 2017f). At the federal level, the 2016
budget also supported climate action, specifically lower carbon transportation, by allocating CAD 46.1
million over two years to fund EV infrastructure demonstration projects under the broader Energy
Innovation Program (Natural Resources Canada 2017a). The goal of these demonstration projects is to
better understand how costs can be reduced and barriers to deploy next-generation EV charging

infrastructure can be mitigated (Natural Resources Canada 2017a). In order to support all of the above-
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mentioned programs, the provincial government has taken seriously the need to mitigate information

failures in the market.

Information measures

Information campaigns are information-based policy measures aimed at combating information
failures in the market. A novel approach to educating consumers about electric vehicles was established
in 2017 by the Ontario Government. In May of 2017, the government supported the opening of the Plug’n
Drive Electric Vehicle Discovery Centre to combat information failures hindering the uptake of cleaner
vehicles (The Canadian Press 2017). According to the Centre’s website, the facility is “focused entirely
on providing an experiential learning environment for electric vehicles”, where visitors can learn about

all facets of ZEVs in a non-sales environment (Plug’n Drive 2017).

Transportation demand management

Besides making passenger vehicles ‘cleaner’, the other major aim in developing a low-carbon road
passenger transportation system is to try and reduce the use and number of personal vehicles on the road.
Policies that aim to meet these goals can be categorized as Transportation Demand Management (TDM)

efforts.

Transit-integrated land-use planning, smart-growth measures

Land-use planning has been and continues to be a key lever for the Government to curb
transportation-related GHG emissions. Since the original Planning Act (RSO 1950) was passed in 1946,
foundational rules for land use planning in the province have been set out, at the most basic level, how
land uses can be controlled and who is able to control them. Critically, the Act allowed for municipalities
to develop formal, binding official plans for their area, as well as the ability to create joint planning boards
made up of more than one municipality (White 2007). Within the Canadian context, large-scale plans to
protect the ecological integrity of particular areas were pioneered in Ontario in the mid-1980s. The
country’s first, large-scale environmental land-use plan, the Niagara Escarpment Plan, was established in
1985 by the Ontario by the Niagara Escarpment Planning and Development Act, (RSO 1990). Since then,
plans and legislation that have specifically integrated the need to address climate change issues, follow a
similar trend to broad climate change and air pollution policies, outlined above, in that it was only in the

2000s that substantive attention was given to addressing the concern.
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In 1985, the Liberal Party was elected led by Premier Peterson; partially as a response to concerns
over sprawl, a refocused attention on regional planning under this government marked a shift away from
“an age of non-planning”, which began in the mid 1970s (White 2007). Although the Provincial Liberals
lost the 1990 election to the New Democratic Party, led by Bob Rae, the renewed focus on improving
regional planning continued under the new government (White 2007). The NDP developed a new Planning
Act in 1994, which introduced accompanying Provincial Policy Statements and implementation
guidelines, which for the first time emphasized the links between land-use planning and transportation, as

well as referencing transit-supportive measures and TDM efforts (White 2007; Winfield 2012).

The 1995 election of the Progressive Conservative Government, led by Mike Harris, was a
significant turning point for environmental protection in the province, including for land-use planning
(Winfield 2012). The strongly neo-liberal agenda, outlined in the parties Common Sense Revolution
platform, was not surprisingly detrimental to progress made on this file. Between 1995 and 1998, every
single provincial statute relating to environment and natural resource management was significantly
amended, except for the Environmental Bill of Rights (Winfield 2012). With regards to land-use planning,
transit funding was dramatically cut and instead road-building became a major focus (Winfield 2012). As
the problem of smog increasingly moved higher on the political agenda in the late 1990s, the Harris
Government started to realize it needed to re-engage at some level in transit planning and funding; they
also began discussing the concept of ‘smart growth’ in a formalized manner, launching a formal initiative
in 2001, which in part led to the establishment of the Oak Ridges Moraine Conservation Plan and a five-
year review of the Provincial Policy Statement (White 2007; Winfield 2012). The momentum around
‘smart growth’ was picked up by the next big change in government, the election of the Liberal Party, led

by Dalton McGuinty, in 2003.

The McGuinty Liberal Government (2003-2013) took an issue-by-issue approach, balancing
competing interests on policy items, as opposed to pursuing a more comprehensive and long-term vision
for Ontario’s economy, environment and people; however, the notion of integrating environmental and
economic decision-making was embraced by the government in stark contrast to the former Progressive
Conservative government under Harris and Eaves (Winfield 2012). Smart-growth planning reforms
(2005-6) under the McGuinty government were able to repair much of the damage done by the dismantling
of transit supportive development under the Harris Government; however, the issue-by-issue “balancing”

approach characterizing this government’s policy development did not move the province further ahead
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in this area than the status quo of the mid-1990s, reflecting the overall pattern of environmental protection
governance as “one of incremental (sometimes more than incremental) gains and losses that tended to

cancel each other out” (Winfield 2012, p. 183).

The province saw a ramping up of key pieces of legislation since 2005 to curb sprawl, such as the
creation of the “Greenbelt”. Provincial Policy Statements and various Growth Plans have addressed the
need for municipalities to follow ‘smart growth’ patterns of development, such as increasing density,
expanding and creating coherent transit systems, and integrating climate change policies into Official
Plans. Regional planning efforts, specifically in the Greater Toronto Hamilton Region (Canada’s largest
urban area), have become much more sophisticated and nuanced in integrating environmental objectives,
with a particular focus on expanding transit and creating a world-class regional transportation network. In
order to support these objectives, the Liberal government, established various mechanisms for funding
mass transit projects, sought money from the federal government, and ended a long period of transit
underinvestment with comprehensive transit plans that were bolstered by the largest transit and
infrastructure investment in Canada’s history. While many of these initiatives have aided in reducing
transportation-related emissions, combatting smog, traffic congestion and sprawl were the main

considerations in their development, not climate change mitigation.

It was only in 2014, under the Wynn Liberal Government (2013-2018), that climate change was
integrated into land-use planning as consideration in decision-making in earnest. In particular, the 2014
Provincial Policy Statement mentions climate change alongside longer-standing themes of transit-
supportive, compact development, although there was no formal mandate included requiring
municipalities to plan to reduce emissions (Ontario Ministry of Municipal Affairs and Housing 2014).
This would come a few years later in the 2017 update to the Growth Plan for the Greater Golden
Horseshoe, alongside the establishment of the modern climate change governance regime in Ontario. The
following section will outline major land-use planning legislation and programs in the province that have

integrated environmental objectives (see Appendix B for further detail).

By the mid-1980s there were widespread calls for planning reform in the province, which led an
overhaul of the 1946 Planning Act, resulting in the 1983 Planning Act, which started to recognize the
importance of regional planning (White 2007; Cooper 1996). Some planning professionals, especially
those on the left of the political spectrum, were not satisfied with the 1983 Act and sought to study the
matter and “do the job properly” (White 2007, p. 37). The next major amendments to the Planning Act
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were made in 1989 under the Planning Amendment Act (1989). The Planning Act continued to be revised
to include a complete set of policy statements from the province expressing provincial interests in
conjunction with comprehensive implementation guidelines, which allowed the Province to intervene in
municipal planning affairs for various reasons (White 2007). The evolution of amendments reflect the
increasing competence of municipal governments and the shift from a system where the province closely
supervised planning and development activities by municipalities (by the Minister and Ontario Municipal
board), to one where policies were set, which were required to be implemented by local governments and

private developers (via provincial plans and policy statements) (Wood Bull LLP 2017).

The first Provincial Policy Statement was released in 1996 linking the development of municipal
Official Plans to the provincial Planning Act so that provincial priorities are incorporated into planning
decisions (Toronto Center for Active Transportation 2014; White 2007). Currently, the Planning Act,
(R.S.0. 1990) contains sections where climate change can potentially be addressed by local governments,
including: Sec. 28 (Community Improvement Plans), Section 34 - Zoning By-Laws (especially ability to
ensure mixed-use and compact development), Sec. 41/114 and 113 City of Toronto Act (Site Plan Control)
(especially ability require sustainable design features to support sustainable transportation options),
Section 37 (Height and Density Bonusing), and Sec. 51 (Plan of Subdivision) (especially ability to assess
street connectivity to support transit, cycling and walking) (Murphy et al. 2017; Mahoney 2016, 9-23).

It is important to note that while the PPS authorizes local governments to promote emission
reductions and TDM measures through these sections, it is not mandated and in practice mechanisms like
density bonuses (sec. 37) are not utilized outside of major metropolitan centers; applications also vary
greatly by local governments who are using these mechanisms, often in non-standardized, arbitrary manner

(P. Bustard, personal communication, May 12, 2019).

The Conservative governments of Harris and Eves dismantled much of the progress on transit-
integrated planning which began under the previous governments. The implementation of their Common
Sense Revolution platform resulted in withdrawing from transit funding and dismantling the 1994-5
reforms in 1996 (Winfield 2012). By the late 1990s/early 2000s it became clear that this approach was not
palatable with Ontarians, particularly those in the areas outside of Toronto where rapid housing
development and sprawl was making government inaction a political liability (Winfield 2012). In
response, the PC government started formally discussing ‘smart growth’ planning policies (White 2007);

climate change was still not a consideration at this time. A key example regarding the conservation of
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lands, was the Oak Ridges Moraine Conservation Act (2001) and subsequent Oak Ridges Moraine
Conservation Plan (2002), O Reg 140/02. The Act established a “six-month moratorium on development
on the Moraine in order to allow the government to consult on how to protect the Moraine”, which is an
ecologically significant stretch of land (190,000 hectares) in the Province (Ontario Ministry of Municipal
Affairs and Housing 2002, p. 2).

While little intervention was made during the Conservative reign, studies and growing discourse
around the concept created a ripe opportunity for a more interventionist government to develop
comprehensive regional plans in the province (White 2007). This is exactly what happened in the years
following under the Liberal McGuinty government. In relation to ‘smart growth’ policies and sustainable
development, the newly elected Liberal government passed a number of acts and amendments during their

tenure, including:

e Bill 26, The Strong Communities (Planning Amendment) Act, (2004, S.O.
2004, c. 18)

e Bill 135, the Greenbelt Act, (2005, S.0O. 2005, c. 1)

e 0. Reg. 59/05, Designation Of Greenbelt Area and The Greenbelt Plan

e Bill 136, the Places to Grow Act, (2005, S.0. 2005, c. 13)

e O.Reg. 416/05, Growth Plan Areas

e O. Reg. 311/06: Transitional Matters - Growth Plans, Growth Plan for the
Greater Golden Horseshoe, 2006

e O. Reg. 311/06 Transitional matters - Growth Plan for Northern Ontario,
2011

e The Provincial Policy Statement, 2014

e Bill 73, The Smart Growth for Our Communities Act, (2015, S.O. 2015, c.
26)

e Bill 139, The Building Better Communities and Conserving Watersheds Act,
(2017, S.0. 2017, c. 23)

o Bill 68, Modernizing Ontario’s Municipal Legislation Act, 2017.
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The following discussion highlights a few notable changes resulting from these acts and plans that are

significant in terms of reducing transportation emissions via TDM efforts.

Bill 26, the Strong Communities Act (2004) amended the Planning Act by changing the criteria to
be met by local or provincial governments, boards, commissions or agencies when making a decision,
comment, submission or advice impacting a land-use planning matter. The Strong Communities Act (2004)
(Section 2) changed the language with regards to how decisions, comments, submissions or advice follow
Provincial Policy Statements (PPS), requiring that they must be ‘consistent with’ as opposed to ‘regard’
PPSs. Overall, the amendments under Bill 26, especially Section 2, were found to be “essential to the
provincial government’s ability to provide the policy direction to planning authorities needed to curb
urban sprawl and promote more sustainable development patterns” (Winfield 2004, p. 2). Although the
Act was critiqued in a number of areas®, its passing was important in signaling a substantive and symbolic
shift towards ‘smart growth’ land-use planning norms in the province, after which a number of significant

pieces of legislation followed in the same vein.

One year after the Strong Communities Act, the ‘groundbreaking’ Places to Grow Act (2005) was
passed, providing important powers to the Province to identify which areas were to be designated ‘growth
areas’, creating a comprehensive approach to land-use planning, specifically cutting-edge growth planning
integrated with environmental protection (Ontario Ministry of Infrastructure 2005). Section 4 of the Act
directs the preparation of a proposed growth plan by the Minister, in consultation with various community
stakeholders, for areas given such a designation under clause 3 (a) (Places to Grow Act 2004, s 3(a)).
Following this Act, two significant growth plans were produced for areas designated under Growth Plan
Areas (2005), O. Reg. 416/05: The Growth Plan for the Greater Golden Horseshoe (Ministry of Public
Infrastructure Renewal 2006) and the Growth Plan for Northern Ontario (Ontario Ministry of
Infrastructure and Ontario Ministry of Northern Development, Mines and Forestry 2011). Details for each
plan was set out under Transitional Matters - Growth Plans (2006), O. Reg. 311/06, under the Places to
Grow Act (2005). At this time, climate change was still not a key consideration of these pieces of
legislation; concerns over urban sprawl, traffic congestion and smog remained the major driver for the

establishment of these acts and plans.

& See Winfield 2004 for a comprehensive discussion of critiques around Bill 26
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While the 25-year Growth Plan for Northern Ontario is an important long-term program for
ensuring Northern lands and communities are developed in a sustainable manner (Ontario Ministry of
Infrastructure 2011), with regards to environmental impact, the Growth Plan for the Greater Golden
Horseshoe (GGH) provides critical guidance and direction regarding environmentally-sound land-use

planning, in a region containing 25% of Canada’s population (Wallace 2017).

The Growth Plan for the GGH provides a framework for better managing growth in the region
over the long-term by guiding decision-making on a range of issues, including “transportation,
infrastructure planning, land-use planning, urban form, housing, natural heritage and resource protection
— in the interest of promoting economic prosperity” (Ontario Ministry of Public Infrastructure Renewal
2006, p. 8). It is a key tool for integrating transit expansion and climate change mitigation and adaptation
objectives into land-use planning decisions. The Plan identifies urban growth centres and controls growth
through mechanisms like density and intensification targets. Further attention was focused on climate
change and transit-integrated land-use planning in the 2017 update to the Plan through new policy

directions made under the Coordinated Provincial Plans Review.

The 2017 Plan explicitly calls for municipalities to take action on climate change, both in terms of
mitigation and adaptation (sec. 4.2.10 Climate Change). Policies are to be developed in the Official Plans
of Upper and Single-tier municipalities that align with TDM efforts under the Provinces’ 2015 Climate
Change Strategy and 2016 Climate Change Action Plan, including:

e supporting the achievement of complete communities as well as the
minimum intensification and density targets in this Plan;
e reducing dependence on the automobile and supporting existing and planned

transit and active transportation;

In addition, the 2017 Plan more aggressively directs growth to priority transit corridors:

This Plan recognizes transit as a first priority for major transportation
investments. It sets out a regional vision for transit, and seeks to align transit with
growth by directing growth to major transit station areas and other strategic
growth areas, including urban growth centres, and promoting transit investments

in these areas. To optimize provincial investments in higher order transit, this
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Plan also identifies priority transit corridors and the Province expects
municipalities to complete detailed planning for major transit station areas on
these corridors to support planned service levels (Ontario Ministry of Municipal

Affairs 2017, p. 11).

When placed in the historical context of planning in Ontario, the Places to Grow Act and the
Growth Plan for the Greater Golden Horseshoe, mark a significant shift in the prioritization and promotion
of a ‘new-style’ regional planning that acknowledges the importance of land-use planning as a means of
promoting sustainable development. These initiatives can be seen as a first attempt to bring together top
down provincial direction and bottom up input from municipalities, where a shared vision stemming from
a regional conversation around planning is implemented by local planning authorities as opposed to a
region-wide body (White 2007). Stronger language requiring municipalities to develop such plans would
be much more effective in ensuring reductions actually happen on the ground, as opposed to simply

encouraging localities to do so, as stated in Policy 4.2.10.2. Of the GGH Growth Plan.

In addition to these key pieces of legislation and plans, many amendments to the Planning Act, as
well as guidance documents, such as the Ministry of Transportation’s Transit Supportive Guidelines
(2012), have aided in producing positive environmental outcomes stemming from land-use and
transportation planning and development. Subsequent Provincial Policy Statements (2005 and 2014) have
also prioritized the need for ‘smart growth’ development and transit-integrated planning. These statements
can be seen as another key crossover mechanism for the integration of transit and climate change
objectives in land-use planning; unlike the Growth Plan for the GGH the PPS integrates these objectives
province-wide. For example, the most recent Statement (2014) for the first time discussed the concept of

‘active transportation.

While the 2014 PPS certainly provides a step in the right direction with regards to prioritizing
transit-integrated planning and climate change adaptation and mitigation, the Statement is not without
critiques. The term ‘sustainable’ and ‘resilience’ are found throughout the 2014 PPS with regards to
development. For example, Policies 1.1.4.1(f), 1.1.6.1 and 1.1.6.4 explicitly promote sustainable
management and resource use of rural lands and Policies 1.2.3 and 1.3.1(c) each promote the notion of
‘resilient communities’ (Ontario Ministry of Municipal Affairs and Housing 2014; Flynn-Guglietti and
Forristal 2014). Importantly, as Flynn-Guglietti and Forristal (2014) point out, neither of the terms

‘sustainable’ or ‘resilient’ are defined in the document. With regards to climate change, planning
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authorities are directed in Policy 1.8.1 to mitigate and adapt to climate change through land-use
development; however, exactly what compliance with this policy would look like remains uncertain

(Flynn-Guglietti and Forristal 2014).

In 2015, the Planning Act and the Development Charges Act were amended by Bill 73, the Smart
Growth for our Communities Act (2015). With regards to the first issue, the Act generally gives community
residents more of a say in how their communities develop and grow, while providing municipalities with
more independence and power to resolve planning disputes and to control planning instruments (Smart
Growth for Our Communities Act 2015; Parker 2017). A key change under the Smart Growth for our
Communities Act (2015, s 5(5)) is the addition of transit services to the list of services not requiring a 10%
reduction for development charges, which will result in a greater portion of transit costs recovered by
municipalities. Among other grievances with this Act, critics maintain that municipalities should have full
cost recovery, with no services allowed to be prescribed ineligible by government regulations (Sustainable

Prosperity 2015).

In 2017, the Province’s three major plans with regards to conserving lands, the Niagara
Escarpment Plan, The Oak Ridges Moraine Conservation Plan, and the Greenbelt Plan were all updated.
These plans build on the latest Provincial Policy Statement and work in concert with the Province’s climate
change strategy, acting as a barrier to sprawl while protecting ecologically important land and water, as
well as providing carbon sinks where emissions can be effectively sequestered (Ontario Ministry of
Municipal Affairs and Housing 2017a). In particular the Greenbelt is significant due to the vast amount
of land it protects, nearly 2 million acres, and the location surrounding the province’s largest urban areas,
the Golden Horseshoe (Ontario Ministry of Municipal Affairs and Housing 2005). The Provincial
government announced the expansion of the Greenbelt in 2013 (the first expansion since the 2005 Plan)
and after much consultation, the updated 2017 Greenbelt Plan explicitly linked the protection of these
lands to climate change action and expanded the Greenbelt to link key hydrological features (21 urban
river valleys and 7 coastal wetlands) from the Greenbelt to Lake Ontario (The Friends of the Greenbelt

Foundation n.d.) (see Figure 14).
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Figure 14. The 2017 Greenbelt Plan Map. The various shades of green depict the protected land,
which encompasses the Country’s most populous urban area, the GTHA (Government of Ontario
2017g).

In 2017, Bill 139, the Building Better Communities and Conserving Watersheds Act, (2017),

provided a boost to the institutionalization of climate change adaptation and mitigation planning at lower
levels of government. The Act highlights the role of land-use planning as a mechanism for protecting the
environment and empowers Conservation Authorities with increased flexibility to deal with climate
change and other environmental threats (Ontario Ministry of Municipal Affairs and Housing 2017). The
Building Better Communities Act (2017) adds a new clause to sec. 16 of the Planning Act (which governs
the content of Official Plans), requiring that municipal Official Plans, for the first time, contain climate
change policies where objectives are set and strategies and actions delineated that will reduce emissions
and increase community resilience through adaptation strategies (Murphy et al. 2017; Environmental
Commissioner of Ontario 2017). In the same section, an additional amendment allows the inclusion of

policies relating to development around transit stations and stops (Building Better Communities and



Conserving Watersheds Act 2017, Explanatory note). One key outcome of the changes this Act makes is
that municipalities should, in theory, be able to develop transit projects with fewer barriers (ECO 2017).

In addition to the updates to environmental protection plans (e.g. the Greenbelt Plan) and the
passing of the Building Better Communities Act, 2017 also saw the passing of Bill 68, the Modernizing
Ontario’s Municipal Legislation Act, (2017). This Act amended the Planning Act by incorporating “the
mitigation of greenhouse gas emissions and adaptation to a changing climate” as a matter of provincial
interest. The Act also clarified that municipalities are able to pass climate change by-laws and participate
in long-term energy planning as a means of mitigating the negative impacts of climate change in their

communities (Murphy et al. 2017; Ontario Ministry of Municipal Affairs and Housing 2017b).

Changes to land-use planning in the province, especially new policy frameworks, over the past 15
to 20 years reflect the emergence of ideas around ‘smart growth’ and transit-supportive community
building and the incorporation of best-practices in the field. The policy changes also reflect the province’s
significant population growth, especially the growth of the urban mega-region of the GTHA, and the need
to take aggressive action on minimizing urban sprawl. In addition to land-use planning taking on a ‘smart
growth’ or sustainable development orientation under the past Liberal governments, efforts to promote
transit-integrated planning in the province also became quite comprehensive during this time. Institutional
and legislative innovations have evolved to promote an increase in comprehensive urban and regional
transit ridership, as well as to promote an increase in active transportation as a means of transportation.
The development of comprehensive regional transportation plans, supported by historical levels of
dedicated funding, are hallmarks of the province’s efforts to seriously pursue transit-integrated land-use

planning.
Transit specific planning or investments

After a generation of significant under-investment in transit, the provincial government passed the
Metrolinx Act, (2006) creating an agency (Metrolinx) tasked to deal with coordinating and integrating
transit planning, design, construction, with a particular focus on the largest urban region in the country,
Greater Toronto Hamilton Area (GTHA) (Metrolinx 2018). Modern, comprehensive, transit-specific
planning has since been formalized in the province, first in 2007 with the announcement of the
“MoveOntario 2020 plan, which represents the largest transit investment in Canadian history at an

estimated CAD 17.5 billion (Government of Ontario 2007). The plan includes 52 rapid transit projects in
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the GTHA, representing 902 kilometers of new rapid transit, with an estimated 175,000 associated
construction jobs (Government of Ontario 2007). With regards to the environmental impact from this plan,
the Province estimates 10 megatonnes of CO2 reductions by 2020 and associated smog reductions (Office
of the Premier 2007). Although this was a positive step in the sense that serious funding was committed
to transit, it is important to note that the decision-making process for what projects would be funded was
and remains largely political, as opposed to being based on an analysis of resulting GHG reductions or

planning rationales (Pagliaro and Spurr 2017).

In 2008, transit expansion planning continued with the announcement of “The Big Move”, the first
long-range regional transportation expansion plan for the GTHA (Metrolinx 2013). The Plan provides an
ambitious 25-year strategy to design and build an extensive regional transportation system in this rapidly
expanding urban area (Metrolinx 2013). MoveOntario 2020 was incorporated in this first comprehensive
regional transportation plan, which has now been updated and led to the second draft regional
transportation plan for the GHTA, the 2041 Regional Transportation Plan works together with the
previously mentioned Growth Plans (Metrolinx 2017; Metrolinx 2018). The 2041 Regional Transportation
Plan, which builds on past progress and continues aggressive expansion of rapid transit in the GTHA,

which will see its population increase to roughly 10 million people by 2041:

e More than CAD 30 billion is being invested in rapid transit infrastructure
over the next eight years

e An extension of the Yonge-University Subway to Vaughan Metropolitan
Centre opened in late 2017

e Led by Metrolinx, the Eglinton Crosstown light rail transit (LRT) line is
under construction in Toronto, and more Viva/YRT bus rapid transit (BRT)
is being built in York Region

e UP Express has answered the decades-long call for a fast, permanent rail
link between downtown Toronto and Lester B. Pearson International
Airport

e Planning and engineering design are underway for 14 projects including

expansions of LRT, BRT and subway services
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e The Regional Express Rail program, our most ambitious program yet, will
transform the region with frequent, two-way all-day rail service, more than
doubling the number of GO Transit riders by 2031

e Union Station—the hub of the regional transit network—is expanding to
meet the needs of 300,000 people who use it every weekday, and even more
who will use it in the future

e Across the GTHA and Ottawa, fare payment has been modernized with the
PRESTO fare card (Metrolinx 2018).

The expansion of rapid transit in the GTHA is currently the largest in North America, so it is not
surprising that the government has increased methods and sources for funding transit planning, design and
construction along the same time period. The first major fund to assist cities with projects to improve air,
soil and water quality, including transit building, was set up in the year 2000 by the Federal government.
The Green Municipal Fund was established to provide low-interest loans for municipal projects directly
or indirectly addressing climate change challenges. Initially CAD 550 million was endowed to the
Federation of Canadian Municipalities, with an additional CAD 125 million in 2016 and CAD 72 million
announced in 2017 (Federation of Canadian Municipalities 2017; Federation of Canadian Municipalities
2017a). In 2008, the Liberal Provincial government passed Bill 38, the Public Transportation and
Highway Improvement Amendment Act (2008), which opened up additional funding to municipalities “for
the purpose of constructing, maintaining or operating a rapid transit or public transportation system” in
the form of rebates under the Gasoline Tax Act (R.S.0. 1990, c. G.5) (Public Transportation and Highway

Improvement Amendment Act 2008, “explanatory note™).

In the same year the Ontario Ministry of Transportation established a voluntary, competitive grant
program for municipal governments wishing to implement TDM projects (Ontario Ministry of
Transportation 2011). Also in 2008, the government passed Transit Projects and Metrolinx Undertakings
(2008), O Reg 231/08 aimed at expediting all public transit projects by exempting them from
environmental assessment requirements under the Environmental Assessment Act (R.S.0. 1990), so long

as they go through an alternative expedited review process (Mahony 2016, 9-55).

Post 2010, much more significant funding efforts by the government to expand and upgrade

regional transportation networks have been established. In 2014 the province established a Green Bond
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Program to fund projects with environmental benefits, including transit projects like the Toronto Eglinton
Crosstown Light Rail Project, which received the first round of funds raised. In another effort to fund
mass transit and infrastructure projects, the Provincial government passed the Trillium Trust Act (2014),
establishing a separate account funded by the sale of particular provincial assets, specifically dedicated to

funding modern infrastructure and transportation networks (Ontario Ministry of Finance 2015).

As of 2017, the government was on track to meet its goal of reaching CAD 5.7 billion to the
Trillium Trust, having already dedicated CAD 5.3 billion (Ontario Minister of Finance 2017a, p. 160).
The money from the Trust will go towards the larger Moving Ontario Forward plan, which will invest
CAD 130 billion over 10 years in transit, transportation and other priority infrastructure, representing the
largest investment of its kind in the history of the Province (Ontario Minister of Finance 2017a, p. 160;
Ontario Ministry of Finance 2015). It is important to emphasize again that the nature of transit investment
decision-making remains largely political in the province; the process lacks sophisticated formalized and
standardized modelling requirements in order to ensure investments optimized by directing funding to
projects with maximum GHG reductions. As Professor Haider from Ryerson University in Toronto
explains, politicians view building transit in part as a way to get elected, therefore political as opposed to

evidence-based rationales dictate decisions:

The public transit infrastructure investment is a taxpayer subsidy to politicians’
political ambitions because there’s no rationale for it most of the time. What gets built
and what should have been built are completely two different things. (Pagliaro and
Spurr 2017)

In 2017, significant additional funding for public transit projects and service improvements were
announced by the government in the annual budget. The 2017 Provincial Budget provided a significant
boost to public transit expansion in the province. The Budget dedicated CAD 56 billion over the next ten
years for rapid transit projects in Southwestern Ontario, as well as a transformation for the GO rail system
under the GO Regional Express Initiative aimed at quadrupling the number of weekly trips to 6,000 by
2024-25 (Ontario Minister of Finance 2017a, p. 150). In addition, the 2017 Budget increased the share of
the provincial gas tax that municipalities will receive from CAD 334 million in 2016-17, to roughly CAD
642 million by 2021-22 (Ontario Minister of Finance 2017a, p. 154).

With regards to making existing transit systems more efficient, the 2017 Budget also announced a
CAD 50 million investment over 11 years “to establish a Trade and Transportation Information System to

fill significant information, data and analytical gaps in strategic elements of the transportation system”
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(Transport Canada 2016, p. 29). The effort to increase delivery of expanded funding for transit, efforts to
ensure timely completion of projects, and efforts to improve transit system efficiency with data and
information systems illustrates that the prioritization of creating a regional rapid transit network in key

provincial locations goes much further than rhetoric or plans on paper.

Other TDM measures

Complementary TDM measures that are substantive and designed to work directly in concert with
land-use planning and transit expansion efforts have only been introduced in recent years, spurred on by
a reinvigorated focus on addressing climate change issues beginning with Ontario’s Climate Change
Strategy in 2015. In particular, efforts to promote active transportation (especially cycling) in order to
support a modal shift in commuting behaviours, as well as more nuanced approaches to differential road
treatments, like HOV and HOT lanes, have formed a central part of recent TDM programs. Funding TDM

projects like the expansion of cycling infrastructure has also increased along this same time period.

Active transportation

The beginnings of a shift in policy to encourage the use of bicycles started with small changes,
such as allowing public transit vehicles to be equipped to carry bicycles in 2008 (Public Vehicles
Amendment Act 2008). A much more comprehensive approach to encouraging commuter cycling in the
Province began in 2014 with the “CycleON” Ontario Cycling Strategy, followed by the 2015 Ontario
Municipal Cycling Infrastructure plan (Ontario Ministry of Transportation 2016; 2016a). The Ontario
Cycling Strategy consists of multi-year action plans to make the province more cycling-friendly over a 20
year horizon; the first plan #CycleON Action Plan 1.0 was an intergovernmental approach being
implemented by twelve different ministries and the second plan, Action Plan 2.0, will continue this work
over its implementation between 2018-2023 (Ontario Ministry of Transportation 2016; Ontario Ministry
of Transportation 2018).

As a part of the first “CycleON” Action plan, the Ministry of Transportation established a CAD
10 million Ontario Municipal Cycling Infrastructure Program to encourage growth in cycling over the
next 20 years (Ontario Ministry of Transportation 2016). The Ministry also released guidelines and
manuals to aid in the design and development of cycling facilities, including” the Ontario Traffic Manual

Book 18: Cycling Facilities and the Bikeways Design Manual (Ontario Ministry of Transportation 2018).
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Legislative and regulatory amendments were also passed in 2015 to encourage more people to cycle by
promoting cycling safety, including: a requirement for drivers to maintain a minimum distance of one
metre when passing cyclists, allowing contra-flow bike lanes on on-way highways, and increasing the
range for fines for “dooring” from CAD 60-500 to CAD 300-1000 with and associated increase in lost
demerit point from two to three (Ontario Ministry of Transportation 2018).

The new plan includes a host of initiatives to continue progress made in Action Plan 1.0. Some of
these include ensuring active transportation is built into official municipal plans and implemented in the
2041 Regional Transportation Plan for the GTHA, promoting and expanding active commuting to school,
expanding provincial cycling infrastructure, continuing to promote cycling safety and awareness of
cycling rules, and increasing cycling tourism opportunities (Ontario Ministry of Transportation 2018). As
a part of Ontario’s Climate Change Action Plan, CAD150-225 million has been dedicated from cap and
trade proceeds to accelerate the implementation of the Ontario Cycling Action Plan, including the
construction of curb-separated bike lanes and bike parking at GO stations (Morrow and Keenan 2016;
Ontario Ministry of Transportation 2018). Further to these efforts, in 2017, the Ontario Municipal
Commuter Cycling Program was established, which directs CAD 94 million over four years to
municipalities to invest in commuter cycling infrastructure (Ontario Ministry of Transportation 2018;

ECO 2017).

Car sharing/pooling

There are relatively limited government efforts to increase car-sharing/car-pooling in Ontario. The
main intervention has been to provide parking spaces at main transit hubs. For example, the Ministry of
Transportation provides 6000 parking spaces specifically for park & ride or carpooling vehicles located
in 80 lots (Ferguson, Harrison, Pang, Higgins, & Kanaroglou 2016). Governments may also facilitate car-
sharing, for example through setting up organizations that facilitate information provision and sharing and
reduce the transaction costs associated with organizing car-pooling. A good example of this in Ontario is

the Greater Toronto-Hamilton region ‘Smart Commute’ program (Metrolinx 2017).

Although millions have flowed into the Smart Commute program, this government effort has had
a negligible impact on reducing VMT (Yauch 2013). Anecdotal evidence would suggest that various
technological applications have produced a much more widespread user base for car-sharing and

carpooling in comparison to government directed programs like Smart Commute. Car-sharing and pooling
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applications like Uber and Uberpool, as well as more informal Facebook groups for carpooling over longer
distances (e.g. Waterloo to Toronto), have proliferated since the advent of the modern smartphone and

social media websites and applications.

HOV and HOT lanes

Toll roads and lanes are a scarcely used tool in Canada, which has only three significant highway
stretches that are tolled, two of which (Highway 407 and 412) are in Ontario (Ferguson et al. 2016; Ontario
Ministry of Transportation 2017). Similarly, Ontario highway travel “is largely general purpose in its
implementation and orientation; there are only four highways with High Occupancy Vehicle (HOV) lanes
in the province and one pilot project for High Occupancy Toll (HOT) lanes (Ferguson et al. 2016; Ontario
Ministry of Transportation 2018a). The Highway Traffic Act (R.S.O. 1990) is the primary piece of

legislation regulating HOV lanes and road pricing in the province.

Currently, the Ministry of Transportation has converted HOV lanes on the Queen Elizabeth Way
to HOT lanes as a first-ever pilot project with the aim of testing new ways to improve traffic flow and
increase carpooling (Ontario Ministry of Transportation 2018a). Within the Canadian context, Duff and
Irvine (2005) suggest road pricing is underutilized. This would especially seem to be the case in
Southwestern Ontario where congestion and traffic delays have been stated to cause billions of dollars per

year (Duff and Irvine 2005).

As mentioned above, a first-ever pilot project for testing the impact of HOT lanes was rolled out
in 2016, covering 16.5 km of the QEW highway (Ontario Ministry of Transportation 2016b); a positive
sign for this underutilized method of managing traffic flows and raising revenues. Further use of HOT
lanes are planned in the next few years; a 15.5 km stretch of Highway 427 will be outfitting with electronic
tolling in both directions starting in 2021 (Ontario Ministry of Transportation 2016b). The cost of using
the HOT lane is a key consideration, and potential issue for the design of this project in Ontario. The cost
of a permit to use the HOT pilot lane is CAD 60/month (Ontario MTO 2018a), or less than CAD 3 per
day for someone commuting five days per week. If the goal is to create a modal shift in commuting
behaviour, this price signal is far too weak. The price must at least equal the cost of regional public transit,
the GO Presto fare, if any considerable results in commuting behaviour and environmental benefits are to

be realized.
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HOV lanes are, in comparison, a more commonly used and accepted mode of manipulating traffic
flows in the province, which is seeing an expansion of a planned HOV lane network. In 2005, the
Transportation Statute Law Amendment Act (2005) introduced a new section (154.1) allowing the Minister
of Transportation to designate any lane a HOV lane and to regulate what kind of vehicle type or class, and
number of occupants, were able to use the lane. This is important not only to provide for the expanded use
of HOV lanes, but as previously mentioned, allowed for ‘cleaner vehicles’ to use the lane even with single
occupancy. An important concern arises with the promotion of HOV lanes in the province. A key critique
from experts like Dr. Barry Wellar (Professor Emeritus, University of Ottawa) is that the Ministry of
Transportation is “attempt[ing] to pass off HOV lanes as a sustainable transport practice, even though they
have been panned in the literature, at public meetings, and in governmental correspondence as a gimmick
to expand the highway network and add to the amount of private motor vehicle traffic on Ontario’s

highways, thereby creating the demand for more highways...” (Wellar 2010, p. 19).

The Dismantling of Ontario’s Climate Change Regime 2018-present

Nearing the end of the writing of this dissertation, the Ontario Progressive Conservative
Government, led by Doug Ford, won the 2018 provincial election on the basis of a right-wing populist
campaign. Not unlike the victory of President Trump in 2016, the change in government has resulted in a
dramatic shift in government orientation with regards to climate change governance. Although recent
polling and analysis has illustrated Ford’s win had less to do with a referendum on the cap-and-trade
system, implemented January 1, 2017 (what Ford called a “job-killing carbon tax”), and more to do with
traditional populist ideas around immigration and a dislike for the previous premier (Lachapelle and Kiss

2019), Premier Ford wasted no time in actively dismantling Ontario’s nascent climate governance regime.

First, the PC government changed the name of the Ministry of Environment and Climate Change
to the Ministry of Environment, Conservation and Parks, eliminating the ‘climate change’ from the title
(McGrath 2018a). In addition, early in July 2018, Premier Ford fired the province’s first Chief Scientist,
who was appointed to the newly created position in November of 2017 (Maloney 2018). While the exact
meaning of these changes is not completely clear, the general orientation of the new government with
regards to environmental issues has been illustrated very clearly via early actions. For example, almost
immediately after his election, Premier Ford announced the cancelation of 758 renewable energy

installations, representing the latest round of planned renewable energy project procurements in the
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province (Winfield 2018). A particular hostility towards climate change action has been evidenced, in

particular by early action to follow through on dismantling the provincial cap and trade system.

Not long after being elected, the government withdrew Ontario from the Western Climate Initiative
and canceled Ontario’s cap and trade program (Office of the Premier Designate 2018; Buchta, Corpuz and
Coburn 2018). In addition to the lost revenue from cap and trade, roughly CAD 2 billion per year, Lisa
DeMarco of the Toronto law firm DeMarco Allan, estimates the cost of canceling the program, including
buying back allowances already sold to companies covering emissions expected and beyond 2020, would
cost the province between CAD 2-4 billion (Sharp 2018). The cost also includes the price of potential
litigation, estimated to be upwards of CAD 100 million CAD, which will likely be result from this action
(Sharp 2018). As of early July 2018, Ford has revoked the regulations outlining the carbon pricing system
in the province and has begun the process of deciding how to revoke funding for projects paid for by

carbon pricing proceeds (Loriggio 2018).

The new government’s disdain for carbon pricing also goes beyond provincial borders. The
Greenhouse Gas Pollution Pricing Act (2018), which legally established the federal carbon backstop price,
received Royal Assent in 2018. Premier Ford launched a legal challenge against the federal government’s
imposition of a carbon-backstop pricing regime for provinces who do not already have an equivalent
pricing scheme. The Ontario Provincial Court of Appeal found the Federal Government’s backstop carbon
pricing regime was constitutionally sound’ in 2019 (Keller 2019), but that has not stopped Premier Ford’s
push to oppose this measure. In August 2019 a notice of appeal was submitted to the Supreme Court of

Canada to challenge the federal carbon price (Keller 2019).

In addition to lost revenue from cap and trade and significant costs associated with pulling out of
the system, the province may also not receive its CAD 420 million share of the federal Low Carbon
Economy Fund as a result of cancelling carbon pricing in the province, effectively pulling out of the
national climate change plan without any alternative plan to address climate change issues (Wechsler
2018). Finally, the province’s flagship climate legislation, the Climate Change Mitigation and Low
Carbon Economy Act (2016), which established GHG reduction targets enshrined in law, was repealed
November 14", 2018 by the Cap and Trade Cancellation Act, (2018).

" Reference re Greenhouse Gas Pollution Pricing Act, 2019 ONCA 544
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With regards to policies impacting transportation-related emissions, the new PC government has
canceled many of the ‘cleaner vehicle’ programs and policies, which made up the bulk of new
environmentally-oriented policies in the transportation sector. The Electric and Hydrogen Vehicle
Incentive Program and the Electric Vehicle Charging Incentive Program were both cancelled, effective
July 11, 2018 (Ontario Ministry of Transportation 2018d; Blinch 2018). The PC government has also
committed to reducing the provincial gasoline tax by 10 cents/litre (Winfield 2018).

In terms of public transit projects, Premier Ford has a strong preference for subways and
underground transit, committing CAD 5 billion for subways in Toronto and support for other regional
rapid transit projects (Canadian Press 2018). It is highly problematic that there is no clear strategy for how
these would be funded (Canadian Pres 2018), especially with funds not being continued through cap and
trade, in addition to the fact that subways tend to only be financially feasible to construct and maintain in
areas with significant population density, potentially leaving out much of the province. Also problematic
is the continuation of political decision-making around transit priorities as opposed to more evidence-
based decision-making. On the whole, the funding announced by Premier Ford for transit is less than the
previous Liberal Government (Canadian Press 2018). Finally, the promotion of active transportation has

been impacted by the cancelling of the Ontario Municipal Commuter Cycling Program (Stuckless 2018).

Brief Summary

It has only been over the past ten years that both federal and provincial efforts to lower emissions
from the transportation sector have been framed in terms of climate change mitigation. Longer-standing
approaches, such as transportation demand management, provision of enhanced transit services, vehicle
emission standards and fuel taxes, were primarily aimed at reducing smog, traffic congestion and urban
sprawl. In the case of fuel taxes, there were also a means of raising revenues for the Government. The
peak of Ontario’s climate mitigation efforts, generally and for the transportation sector, came under the
Wynne Administration. During this time, subsidies for electric vehicles and charging infrastructure were
the government’s biggest focus in terms of making vehicles cleaner. With regards to transportation
demand management, integrating climate change considerations into land-use planning processes

represent the most substantive governance efforts.

Although the connection between land-use planning, transit supportive development and

transportation demand management started to be made in the 1990s, specific references to the need to
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reduce GHG emissions and address climate change impacts were only incorporated into provincial
planning policies on from 2014 onwards. Regional planning efforts, specifically in the Greater Toronto
Hamilton Region (Canada’s largest urban area), have become much more sophisticated and nuanced in
integrating environmental objectives, with a particular focus on expanding transit. In order to support
these objectives, the Government, particularly under recent Liberal Party administration (2003-2018),
established various mechanisms for funding mass transit projects, sought money from the federal
government, and ended a long period of transit underinvestment. However, specific major transit
investments continued to be strongly influenced by political considerations, as opposed to rational
planning or transportation emission reduction considerations. Complimentary TDM measures, that are
substantive and designed to work directly in concert with land-use planning and transit expansion efforts,
have only been introduced in recent years. These were spurred on by a reinvigorated focus on addressing

climate change issues beginning with Ontario’s Climate Change Strategy in 2015.

Beginning in 2018, a majority of Ontario’s nascent climate change governance regime was undone
under the Progressive Conservative Government, led by Doug Ford. Although Premier Ford has
dismantled much of Ontario’s modern climate change governance regime, the substantive integration of
climate change objectives in the land-use planning process made in 2017-2018 remain, alongside some
energy efficiency measures. A lack of evidence-based decision making continues to worsen as rules

around the decision-making process continue to be streamlined.
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Chapter 6: Extent of CPI in California’s Road Passenger Transportation Sector

System of government: California, U.S.A.

The United States of America was also originally a British Colony, but unlike Canada, they took
their independence through war, and were recognized as a new nation following the end of the American
Revolutionary War through the Treaty of Paris in 1783 (Jaenen 2016). Like Canada, the U.S. is a
federation, but it is a constitutional federal republic with three branches of government: the executive, the
legislative, and the judicial. The executive branch is made up of: The President, who is the chief of state
and the head of government, and the cabinet, who is appointed by the President and approved by the
Senate (Levy and McDonald 2019). The President is elected indirectly by the Electoral College of
‘electors’ chosen from each state and may rule for a maximum of two, four-year terms. The U.S. President
is vested with substantial powers and “is arguably the most powerful elected official in the world” (Levy
and McDonald 2019). The President must ensure all laws are executed faithfully; in practice this happens
via department agencies and cabinet level committees (Levy and McDonald 2019). The President is also
the commander of the military and has the power to approve or veto legislation, although this is subject to

override by a two-thirds majority of Congress (Levy and McDonald 2019).

The Legislative branch is made up of a bicameral Congress consisting of the Senate and House of
Representatives. Two senators are elected from each of the 50 states, while the members of the House of
Representatives are elected from each state based on individual state populations. Senators serve six-year
terms with one third of the Senate elected every two years; Members of the House of Representatives are
directly elected in single seat constituencies for two-year terms (USA.gov 2019). The Judicial branch
consists of the judges who interpret and apply the law. Unlike the Prime Minister of Canada, the President
must gain approval from the Senate for the appointment of Supreme Court justices (Levy and McDonald

2019). Compared to Canada, the American judiciary is said to be more ‘activist’ (Field 1992).

The founding fathers intentionally crafted the American Constitution to limit the powers of the
central government out of concern for “the tyranny of a powerful central executive” (Peters 2016, p. 21).
Authority over matters not explicitly assigned to the federal government, under Article one section 8 of
the Constitution, fall to the states, as per the Ninth and Tenth Amendments (U.S. Const. amend. IX and

X; U.S. Const. art. 1 § 8). Therefore, states have inherent lawmaking power and do not need to point to
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sources of authority in the constitution (Farber and Carlarne 2018). When conflicts arise between federal
and state/local law, the federal law is supreme, as per article 6 of the U.S. Constitution (U.S. Const. art.
6). Over time the central government in the U.S. has become more powerful in terms of increasing
mandates and regulations on states, and also increasing grant-in-aid to state and local government over
time (upon which they have come to significantly rely on) that come with controls (Peters 2016). State
law is ‘protected’ in the United States, as clarified in Memphis v. Murdock (1875) and Erie R.R. v.
Tompkins (1938); This is unlike the case in Canada where common law is national and provincial statutes

are subject to interpretation by the Supreme Court of Canada (Field 1992).

Unlike Canadian Provinces, American States have their own constitutions. Article eleven of the
California Constitution provides inherent home rule power to both general and charter cities (section 7),
providing them with the authority to “make or enforce within its limits all local, police, sanitary, and other
ordinances or regulations not in conflict with the general laws” (McKenzie 2014). Effectively this allows
local governments to exercise what powers appear necessary, as opposed to powers explicitly granted to
them by the legislature or by prior approval of the legislature (League of California Cities 2007). In the
late 1800s the California Constitution introduced the concept of municipal affairs and provided for the
authority of Charter cities to supersede state general law depending on the municipal affairs subject
(League of California Cities 2007). Today charter cities provisions prevail over general state law in areas
of municipal affairs, as per section 5, subdivision (b) of article XI, or those determined to be municipal
affairs by a court (League of California Cities 2007). This results in local governments in California having
much more autonomy than is the case of local governments in Ontario. This situation has implications for

reducing emissions from transportation in California, which will be discussed later.

In terms of reducing emissions, generally, and from transportation, both federal, state and local
governments in California have the authority to regulate these matters. Because the default lawmaking
authority resides with the states, this discussion will focus on federal authority based on enumerated
powers and federal limits to state lawmaking authority in this area, based on express and implied limits.
Although not as pertinent to reducing emissions from transportation, the federal government can legislate
climate change related matters under the National Environmental Protection Act (42 U.S.C. §§ 4321 et
seq. 1970), especially Sec 102(2)(c), and the Endangered Species Act (16 U.S.C. §§1531-1544 1973)

(Farber and Carlarne 2018). The federal government also has the authority to implement a national carbon-
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pricing scheme, but political gridlock in Washington has resulted in multiple failed attempts to pass
national climate policies like this. Sixteen national climate bills, most of them cap-and-trade programs,

failed to attain congressional approval between 2003 and 2010 (MacNeil 2017).

The federal government’s regulatory activity in terms of reducing transportation emissions mostly
comes under laws passed by President Nixon in the 1970s, especially the empowering of the federal
Environmental Protection Agency (EPA) under the Clean Air Act (1970) to regulate air pollution from
stationary and mobile sources (Farber and Carlarne 2018). Similar to Canada, the U.S. EPA has the
authority to set rules for new vehicles, such as emission standards, known in the U.S. as CAFE (Corporate
Average Fuel Economy) standards (Burtraw, Fraas and Richardson 2011). Initially the EPA determined
it did not have the right to regulate GHGs under the Clean Air Act in 2003 (Grady, Killeen and Levinson
2016). This changed with a critical court ruling in the case Massachusetts v. EPA (2007), which clarified
that the EPA not only had the right to regulate GHGs, but the duty to do so under the Clean Air Act (Cox
2015). The court mandated the EPA issue an endangerment finding under section 202(a) of the Clean Air
Act to provide a statutorily grounded justification for not doing so; a positive endangerment finding for
GHGs was issued by the EPA in 2009 (Burger et al. 2017). The EPA also signed a Cause/Contribute
Finding stating that motor vehicles contribute to GHG pollution, threatening public health (Cox 2015).

The federal government has also used its statutory authority to pass laws taxing ‘gas guzzling’
vehicles and set standards for alternative fuels, and incentivize their development (MacNeil 2017).
Spending money on research and development and pilot projects are also ways the federal government
supports emission reductions from road passenger transportation, specifically attempts to make vehicles
‘cleaner’. Unlike Canada, the federal government plays a significant role in transportation planning,
specifically in terms of funding and mandated planning procedures, which in recent decades have been
linked with air pollution governance. The federal government administers a mandatory transportation
planning process in metropolitan (49 U.S.C. 5303 and 23 U.S.C. 134) and rural areas (49 U.S.C. 5304 and
23 U.S.C. 135). Two foundational acts passed in the 1920s, known as ‘the standard acts’, form the basis

of the national land-use planning system.

The federal government uses controls tied to grant-in-aid funding to shape state and local

environmental protection planning, including measures to reduce transportation related emissions, such
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as mandated State Implementation Plans for meeting air quality and congestion mitigation targets. Unlike
Canada, the U.S. (like many other industrialized nations) has national standards for air quality known as
U.S. National Ambient Air Quality Standards (NAAQS), established under the Clean Air Act (42 U.S.C.
7401 et seq.). Environmental considerations, including reducing emissions from vehicles, are integrated
into mandated transportation plans developed by federally mandated Metropolitan Planning
Organizations, in addition to state and regional governments. Federal transportation funding bills tie
money to state governments and agencies (e.g. MPOs) to meeting certain environmental performance
targets and require additional planning and actions to be taken when standards are not met. In this way the
U.S. federal government has high levels of direct control in state transportation planning as compared to

the Canadian federal government.

States have broad powers to regulate environmental matters, given they have the authority to make
any laws as long as they do not conflict with federal laws (U.S. Const. amend. IX and X). That being said,
limitations on state regulatory action on climate change do exist, in particular stemming from the Dormant
Commerce Clause and pitfalls around statutory pre-emption (Farber and Carlarne 2018). According to
Farber (2008) the most obvious constitutional barriers for states include discriminating against interstate
commerce; banning or burdening behavior explicitly authorized by federal law; taking steps with foreign
countries that directly contradict presidential or congressional initiatives; or attaching penalties to

transactions that occur wholly outside state borders.

The Dormant Commerce Clause, more commonly known as the Commerce Clause, is a judicial
doctrine originating from Article I, Section 8, Clause 3 of the Constitution. This enumerated power of
Congress provides authority “to regulate Commerce with foreign Nations, and among several states, and
with the Indian tribes”, allowing federal courts to strike down any state regulation that discriminates
against interstate commerce (Drapalski 2011). Two seminal cases dealing with California’s low carbon
fuel standard (LCFS) exemplify the potential limitations on state regulations attempting to lower
emissions from transportation stemming from the Commerce Clause, specifically issues around

extraterritorial regulation and discriminatory state regulation (Farber and Carlarne 2018).

In 2010 California’s LCFS was struck down when the court sided with plaintiffs claiming the

LCFS interfered with interstate commerce, contained discriminatory elements and violated the Supremacy
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Clause by pre-empting federal law, including the Energy Independency and Security Act (2007) (Rocky
Mountain Farmers Union v. Goldstene 2010). The ruling in Rocky Mountain Farmers Union v. Goldstene
(2010) was overturned in the Rocky Mountain Farmers Union v. Corey (2013) case, where court
determined that the LCFS did not violate the Commerce Clause, nor did the ethanol or crude oil provisions

qualify as discriminatory (Detar 2014; Farber and Carlarne 2018).

Another key clause potentially limiting coordinated climate action between states is the Compact
Clause, which prohibits states from entering into agreements with other states or foreign powers without
the consent of Congress (U.S. Const., art. 1 § 10). This limitation on states has been relaxed over time
through key court cases, notably: Virginia v. Tennessee (1893), U.S. Steel Corp. v. Multistate Tax
Commission (1978), and Northeast Bancorp Inc v. Board of Governors of the Federal Reserve System
(1985) (Farber and Carlarne 2018). This is most relevant to linked carbon trading systems and whether or
not these constitute a violation of the Compact Clause with regards to states entering into agreements with
other states and foreign jurisdictions. According to Farber and Carlarne (2018) the existing emissions
trading regimes, such as the Western Climate Initiative (WCI) and Regional Greenhouse Gas Initiative
(RGGI), are authorized as they are not legally binding agreements and there is no interstate entity with
regulatory power. Instead MOUs are individually adopted by states or foreign jurisdictions based on a

model rule.

Aggressive state climate action in the form of cross-border cap and trade programs like RGGI and
WCI might also face a related challenge on the basis that they are in conflict with U.S. national climate
change policy. In this case, cross-border state cap and trade systems could be limited by conflict pre-
emption, stemming from the Supremacy Clause (U.S. Const., art. 6, clause 2). As clarified in Crosby v.
Nat’l Foreign Trade Council, (2000), when a national policy has been set on a subject of foreign affairs,
states cannot take actions that conflict with national policy and potentially reduce the federal governments
‘bargaining chips’ (Welton 2012). Two court cases, Green Mtn. Chrysler Plymouth Dodge Jeep v.
Crombie, (2007) and Central Valley Chrysler-Jeep, Inc. v. Goldstene, (2007), have upheld the
constitutionality of cross-border cap and trade systems (Welton 2012). Outside of constitutional
limitations, such as those described here, states have the ability to reduce emissions from transportation

through a broad portfolio of measures like those described in Chapter 3.
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Given the relative autonomy of local governments in California, California cities have the
authority to take measures to reduce emissions from transportation more than Ontario municipalities. In
particular charter cities have broad authority stemming from the fact that they can make laws concerning
municipal affairs that trump state general law on the same topic. Like Ontario municipalities, local
governments in California are very active in transportation and land-use planning, in addition to making
rules around building codes and other local ordinances. The main difference is that the authority to engage
in these kinds of regulatory activities is permanent and inherent due to California’s home rule, and not
delegated by a higher authority. Legal and operational flexibility of local governments in California are
not limited by the state like Ontario municipalities. California local governments also have more financial
and operational control over their transportation system, including most airports within their jurisdiction.
The ability for local governments in California to raise revenues through the direct democracy mechanism
of ballot propositions also provides a significant pathway through which cities can fund major projects to

reduce emissions from transportation, like mass transportation infrastructure.

Extent of CPI in California’s Road Passenger Transportation Sector

Given the significant amount of climate change legislation passed in California, the following
sections will discuss in chronological order key pieces of legislation and programs for climate change
mitigation broadly and in more detail for the passenger transportation sector. A comprehensive list of all

climate and climate-related transportation policies enacted in California can be found in Appendix B.

Broad climate change policies and commitments
Early legislation related to GHG emissions and air pollution

By 1940 California already had a population of 7 million people with an estimated 2.8 million
vehicles registered in the state (California Air Resources Board [CARB] 2017). The summer of 1943 saw
the state’s first visible smog episodes; visibility was limited to three blocks and many people were
suffering health consequences from what was being called the “gas attack”, including respiratory and eye
issues, nausea and vomiting (CARB 2017). In the years following this initial smog crisis, the County of
Los Angeles established an Air Pollution Control District in 1947, the first institution of its kind in the
country (CARB 2017). The same year, then Governor Earl Warren signed the 4ir Pollution Control Act

of 1947 into law, which authorized every county in the state to create an Air Pollution Control District
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(CARB 2017). While California began constructing institutions to control air pollution during this time,
the Federal government-initiated efforts to only study health effects of air pollution. The first federal
legislation on air pollution, the Air Pollution Control Act of 1955, provided funds to the Public Health
Service to analyze the health effects of air pollution as opposed to regulating air pollution, which was

delegated to the state and local level (Stern 1982).

The late 1960s and early 1970s was a landmark period for environmental regulation.
Comprehensive air pollution control legislation was introduced, first at the Federal level under the 1963
Clean Air Act (1963) and Federal Air Quality Act (1967), and then in California under the 1967 Mulford-
Carrell Air Resources Act (1967). The Mulford-Carrell Air Resources Act (1967), created the Air
Resources Board (ARB), which would house all air resource activities in the State, including ensuring
standards and plans for the federal air quality control regions, as set out under the Federal Air Quality Act
(1967), were met (CARB 2017). California’s unique situation as a state with areas of very high pollution
was recognized under the Federal Air Quality Act (1967) through the provision of a waiver to set and
enforce its own emission standards for new vehicles (CARB 2017). This would mark the beginning of
another consistent trend in air pollution and transportation policy between these two levels of government,

where additional regulatory authority is granted to the State of California.

In the late 1960s and early 1970s broad national and state frameworks for protection of the
environment were introduced. In 1969 The National Environmental Policy Act (NEPA) (1969) placed the
environment on the federal government’s policy agenda across sectors. In 1970, the federal Environmental
Protection Agency (EPA) was created by the National Environmental Protection Act (1970) and Congress
passed the 1970 amendments to the Clean Air Act, which introduced state and federal limits on emissions
by requiring the EPA to establish national ambient air quality standards and states to produce enforceable
plans to meet these standards; the Act serves as the principle source for statutory authority for controlling

air pollution (U.S. EPA 2017a; CARB 2017).

By 1970 California was home to 20 million people and had 12 million registered vehicles (CARB
2017). That year California passed the 1970 California Environmental Quality Act (1970), establishing
the state’s broadest environmental law, which required environmental impacts to be factored into

government decision-making, for example issuance of permits and project approvals (Governor’s Office

128



of Planning and Research 2018). In 1974, The Warren-Alquit Act (1974) created the Energy Resources
Conservation and Development Commission (now called the California Energy Commission), which was
granted regulatory authority to set energy efficiency standards for appliances and new buildings, promote
alternative energy development, carry out research and forecasting and decide plant siting (amongst other
things) (Karapin 2016). While the above-mentioned statutes and regulations aided in the reduction of air
pollution, it was not until 1978 at the federal level and 1988 at the state level that climate change and

greenhouse gas emissions are specifically targeted by government legislation.

In 1978 the U.S. government passed the National Climate Act (1978), which for the first-time
established government institutions focused on climate change research and governance. Acts passed
around this time, including the 1978 Public Utilities Regulatory Policies Act (1978) and the Energy
Security Act of 1980, aided in emission reductions by promoting domestic renewable energy generation;
however, these statutes can be seen as a result of the energy crisis of the 1970s, and not a direct attempt

to mitigate man-made climate change.

1988 marked the emergence of a formalized climate change governance regime in California
(Farber 2015) with the passing of Assembly Bill 4420 (1988), which made the California Energy
Commission the lead agency with regards to studying and coordinating the management of climate change
governance activities. This 1988 law led to the preparation of two high profile climate reports: “The
Impacts of Global Warming on California” (CEC 1989) and “Climate Change Potential Impacts and
Policy Recommendations” (CEC 1991) (cited in Franco et al. 2008). While these reports were important
in generating public discussions around climate change in California, it would take over another decade
for the state government to implement its initial policies “taking real action to address climate change”

(Franco et al. 2008, p. 9).

In 1990, the federal government passed amendments to the Clean Air Act (1970), which included
elements aimed at the reduction of transportation related emissions (Weiner 2013; U.S. EPA 2017b; U.S.
Department of Energy 2017). Amongst the authorization of programs aimed at improving air quality, the
1990 amendments to the Clean Air Act (1970) expanded and revised requirements for attaining National
Ambient Air Quality Standards (NAAQS); in relation to transportation emissions, ‘“non-attainment areas”

were mandated to undertake “transportation actions”, the number of which depended on the severity of
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non-attainment (Weiner 2013). The following years would see the U.S. federal government begin to

engage in international efforts to address global warming.

Following the 1992 Earth Summit in Rio de Janeiro, Brazil, where the U.S. government signed the
UN Framework Convention on Climate Change, then President Clinton introduced The Climate Change
Action Plan, which included no less than 50 measures to return U.S. emissions to 1990 levels by the year
2000 while growing the economy (Clinton 1993). Between 1994 to 2000 USD 1.9 billion was to be
redirected to The Plan. In 1997, following international negotiations under the United Nations Framework
Convention on Climate Change (UNFCC), the first global climate treaty was established and signed by

the U.S. government.

In California, a few years after the signing of the Kyoto Protocol, Senate Bill 1771 (2000) was
passed, which established governance institutions to enable actual emission reductions in the state. SB
1771 (2000) mandated the establishment of the California Climate Action Registry, a non-profit
organization aimed at ensuring emissions were effectively managed through the creation of emissions
monitoring systems and inventories to be housed in a database under the organization. The bill also directs
the California Energy Commission to update the state’s own GHG inventories every five years (SB 1771
2000). From a governance perspective this bill helped provide an organizational integration mechanism

necessary to start to comprehensively measure and manage emissions from state and non-state entities.

In 2002, the state passed Senate Bill 1078 (2002) which established the state’s Renewable Portfolio
Standard Program requiring electric utilities and other entities under the jurisdiction of the California

Public Utilities Commission to increase their supply mix to 20% renewable energy by December 2017.

The modern legislative approach (2006 — present)

California has far exceeded any other U.S. state with regards to the “sheer range of climate policies
enacted and the boldness of its overall emission reduction plan” (Rabe 2008; cited in Derthick 2010, p.
67). The modern legislative approach, defined by the 2006 flagship legislation AB 32, The Global
Warming Solutions Act (2006), calls for a range of strategies to be utilized in order to reduce emissions

significantly while planning for continued economic and population growth. This Act provided the state
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with a bold and comprehensive technical and governance framework to mitigate and adapt to climate
change. At the time of its signing Governor Schwarzenegger described it as “the most radical climate
policy in the world” (Derthick 2010, p. 67). AB 32 generated much worldwide attention, in part due to its
bold content, in part due to the dramatic contrast of California’s approach to addressing climate change in
comparison to the Bush Administration, and in part due to the fact that the Governor, Arnold

Schwarzenegger, was an international celebrity (Farber and Carlarne 2018).

The origins of AB 32 date back to a year earlier with the announcement of Executive Order 3-05
(2005) by then Governor Schwarzenegger. Executive Order 3-05 (2005) established greenhouse gas
emission reduction targets to 2050 and codified them under Health and Safety Code section 38550: reduce
emissions to 2000 levels by 2010, 1990 levels by 2020 and reduce emissions by 80% below 1990 levels
by 2050. This executive order also created the Climate Action Team, which brought together sixteen state
departments with some role in climate policy and directed the Secretary of the California EPA to
coordinate efforts to meet this target in concert with the heads of other state agencies (Rabe 2013; Exec.
Order No. 3-05, 2005). Market-based emission reduction measures were also authorized under this
executive order from January 1, 2012 to December 31, 2020 under Health and Safety Code section 38562
(Exec. Order No. 3-05, 2005).

AB 32, The Global Warming Solutions Act (2006) gave legal authority to the California Air
Resources Board (CARB) to set policies to meet the required emission reduction target of reaching 1990
levels by 2020 and eventually an 80% emission reduction (from 1990 levels) by 2050. Since it has passed,
AB 32 has been aggressively implemented; while the actual text of the bill is notably brief, AB 32 gives
wide discretion to the government on what strategies it chooses to achieve emission reductions (Farber
and Carlarne 2018). Key programs implemented include the State’s cap and trade program, the low carbon
fuel standard, advanced clean cars program, sustainable regional transportation and land-use planning
measures, renewable electricity standard and energy efficiency and conservation measures. The passenger
transportation-related components will be discussed in more detail under the following ‘Cleaner Vehicle’

and ‘Transportation Demand Management’ sections.

In 2007, climate change impacts and mitigation objectives were integrated into the state

environmental assessment process (a key procedural environmental policy integration mechanism) via the
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passing of SB 97, which directed the Governor’s Office of Planning and Research to develop California
Environmental Quality Act (CEQA) guidelines for the mitigation of GHG emissions (Sen. Bill 97, 2007).
The Strategic Growth Council was created the following year by SB 732 (2008); this cabinet level
committee was developed to play an important governance coordination role, and also importantly, to help
lower levels of government reduce emissions, especially through sustainable community planning. Many
other key pieces of legislation, particularly relating to transportation emissions, were passed in the
following years; these will be discussed in subsequent sections. This time period also saw a ramping up

of climate change legislation efforts at the national level.

At the Federal level, 2009 represented a peak in momentum around formulating and passing
comprehensive climate legislation under the newly elected progressive Democratic Party led by Barak
Obama, who campaigned in part on climate mitigation targets adopted by California (Studer 2013). By
June 2008, 235 bills, resolutions or amendments had been proposed to the 110" Congress and the 111%
Congress also saw a number of proposals for clean energy and climate action (Studer 2013). While
national climate-specific legislation, for example, introducing a nation-wide carbon pricing mechanism,
had failed to pass both houses (in large part due to the political economy of energy resources in the U.S.),
President Obama was able to bolster climate mitigation efforts through the 2009 American Recovery and

Reinvestment Act (2009; Studer 2009).

The most important early action following AB 32 was the establishment of the state cap and trade
system. The initial cap was set at 2 percent below the forecasted emissions for 2012 and was set to decline
every year to 2020 at roughly 20 percent below 2015 levels or a reduction of 16 percent by 2020 (Farber
and Carlarne 2018; C2ES 2014). Initially large industrial facilities (those emitting over 25,000 metric tons
of CO2E per year) and electricity generators were covered; however, in 2015 transportation and other fuel
providers were also covered and the system encompassed roughly 360 businesses and 85 percent of the

state’s emissions (C2ES 2014).

The system was designed so that allowances for industrial facilities, electric utilities (not
generators) and natural gas distributors were initially allocated for free with declining allowances over
time; other allowances must be purchased at auction or via trade (C2ES 2014). Yhe program allows linking

with other state or regional programs; California’s system is part of the Western Climate Initiative and
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officially linked with WCI partner Quebec in 2014 (C2ES 2014) and Ontario in 2018. Revenues raised
via the cap and trade system are deposited in the Greenhouse Gas Reduction Fund (GGRF) established in
2012 by Sen. Bill 1018 (2012). Sen. Bill 1018 (2012) also prescribes accountability requirements for those

entities receiving proceeds from the GGRF.

Executive leadership at the Federal level moved from aspirational targets to substantive legislation
in 2015 with the announcement by then President Obama that carbon pollution from fossil fuel powered
U.S. power plants would be regulated for the first time. The Clean Power Plan (Carbon Pollution Emission
Guidelines for Existing Stationary Sources: Electric Utility Generating Units 2015), developed under the
Clean Air Act, aims to reduce emissions from the national electricity sector by 32% below 2005 levels by
2030; enforceable emission reduction limits are designed to come into force in 2022 and ramp up until
2030 with incentives for power companies to move earlier on reductions (National Resource Defense

Council [NRDC] 2017).

2015 was also an important year for executive leadership at the state level in California. In April
of 2015, Governor Brown announced Executive Order B-30-15 (2015), establishing the most ambitious
GHG reduction target in North America: a 40% reduction below 1990 levels by 2030. This executive
order contained procedural integration elements to ensure actual emission reductions by requiring state
agencies to implement GHG reduction programs and to include current and future climate change impacts
in the State’s 5-year Infrastructure Plan (Orenberg 2016; Office of the Governor 2015). Governor Brown
further elaborated on key climate change strategy pillars in his 2015 inaugural address, which included

the goal of reducing petroleum use by 50% (CARB 2016).

In an attempt to capitalize on federal momentum regarding climate change action, the Government
of California passed ARJ 43 (2016) which encouraged the U.S. congress to adopt a national revenue-
neutral carbon tax on carbon-based fossil fuels (CARB 2016). Continuing California’s international
leadership on promoting climate change action, the state legislature passed an additional joint resolution
the following year: ARJ 20 (2017). ARJ 20 (2017) re-affirmed California’s commitment to play a leading
role encouraging action on climate change domestically and internationally. Reflecting the growing

importance of sub-national action on climate change, it also called for the UN to create a category for sub-
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national jurisdictions committed to the Paris Climate Agreement where parent countries are not

participating (ARJ 20 2017).

Senate Bill 32 (2016) was passed in 2016 to ensure the emissions reduction goal set out by EO B-
30-15 (a 30% reduction below 1990 levels by 2030) would be met; all state agencies were required by this
legislation to implement emission reduction programs, and importantly from a CPI standpoint, to integrate
climate change objectives into all planning and investment under the 5 year State Infrastructure Plan (SB
322016; C2ES 2014). The same year, AB 197 (2016), which was linked to SB 32, was passed to provide
increased oversight via governance reforms to CARB, which had (and continues to have) wide regulatory
scope and power. The bill also attempted to increase transparency by mandating the agency to make
available on its website “emissions of greenhouse gases, criteria pollutants, and toxic air contaminants
throughout the state, broken down to a local and subcounty level for stationary sources and to at least a

county level for mobile sources, as specified”, with updates at minimum annually (AB 197 2017, s. 4).

In 2017, legislative battles over the state’s cap and trade system were occurring, inducing legal
uncertainty around the program. Specifically, there was legal uncertainty regarding CARB’s authority to
operate the cap and trade system beyond 2020 and whether spending proceeds beyond 2020 would require
a two-thirds vote of the legislature after a state appeals court ruling held the cap and trade system
constituted a tax, therefore requiring a two-thirds vote as per the state constitution (Farber and Carlarne
2018; LAO 2017). In July 2017, AB 398 (2017) was passed by the state legislature by a two-thirds vote,
legally extending the cap and trade program through 2030. Following this mandate, Governor Brown in
the last months of his final term, once again increased the ambition of California’s climate change
governance approach. In September of 2018, Brown announced in Executive Order B-55-18 (2018) that

the state would be committed to full, economy-wide carbon neutrality by 2045.

No less than seven additional climate-related bill were passed in September 2018, continuing the
trajectory of passing highly ambitious climate legislation nearing the year’s end. SB 1131 (2018) and SB
237 (2018) targeted changes to the electricity sector that would support the newly introduced carbon-
neutral electricity generation goals. In addition, incentives for distributed, self-generated energy (e.g.
wind, biogas) were extended by SB 700 until Dec. 31, 2024, with the administration of the program
extended until Jan. 1 2026 (SB 700 2018).
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In order to facilitate the necessary regulatory structure to incorporate microgrids into the electricity
system, SB 1339 was passed requiring the California Public Utilities Commission to work with the State
Energy Resource Conservation and Development Commission and the Independent System Operator to
take actions so that local, publicly owned utilities would develop a standardized process for the
interconnection of a customer supported microgrid (SB 1339 2018). Reflecting the substantial
restructuring of the electricity required by SB 100, SB 1136 was passed in order to adjust the resource
adequacy requirements to better facilitate the integration of new clean energy sources and retain existing

non-generating and hybrid capacity (SB 1136 2018).

Outside of legislation aimed at the electricity system, two additional bills were passed in
September of 2018: SB 1013 (2018), “The California Cooling Act” and SB 1072 (2018). SB 1072 (2018)
begins to tackle the critical issue of under capacity at lower levels of government, especially in
disadvantaged communities, by establishing a program to bolster support to regional climate
collaboratives, providing funding and technical assistance for climate mitigation and adaptation projects.
From a governance perspective, SB 1072 is important for operationalizing the polycentric nature of the

state’s climate change governance regime.

The following sections will outline key transportation policies that integrate climate mitigation
goals in the State of California, many of which pre-date similar policies at the federal level. Given the
large number of policies enacted in the state, the most significant policies will be outlined; however, a
comprehensive delineation of all cleaner vehicle and transportation demand management can be found in

Appendix B.

Cleaner vehicles

Reducing emissions from ICE vehicles

Like many jurisdictions, setting emissions standards and taxing vehicle fuels form the earliest
attempts at reducing emissions from vehicles, although given the early stage at which these policies were
introduced, they were posed as a response to rising pollution levels as opposed to climate change

mitigation. Nonetheless, older measures, especially vehicle emission standards, have consistently proven

135



effective in achieving emission reductions from the transportation sector. State legislation in California
for ambient air standards and controls on motor vehicles predates similar legislation at the federal level,
in large part due to the comparatively severe pollution issues previously discussed. In 1959 legislation
allowed the California government to develop motor vehicle controls, which resulted in the nation’s first
automotive emission control technology requirements by the California Motor Vehicle Pollution Control
Board (CARB 2018b). By 1965 the federal government had amended the Clean Air Act (1963) by passing
the Motor Vehicle Air Pollution Control Act (1965), providing for the direct control of air pollution by the
Department of Health, Education and Welfare, which was directed to establish automotive emission
standards (CARB 2017). The result was the introduction of the first tailpipe emission standards under the
1970 Clean Air Act (1970) (to take effect in 1975) that controlled levels of carbon monoxide, volatile
organic compounds and oxides of nitrogen (US EPA Office of Mobile Sources 1999). By 1966 the
California Motor Vehicle Pollution Control Board had already adopted standards for hydrocarbons and
carbon monoxide, and in 1971 following federal legislation, included control for oxides of nitrogen in

their tailpipe emission standards (CARB 2018c).

The modern regulatory program for controlling emissions from motor vehicles at the federal level,
the Corporate Average Fuel Economy (CAFE) standards, was introduced in 1975 for passenger vehicles
and in 1979 for light trucks; manufacturers and importers of vehicles were required by this program to
meet certain standards for various emissions, measured as grams per mile (gpm) and averaged across
vehicle sales in each year (Yacobucci 2012). These standards were tightened via amendments in

successive years for both cars and trucks.

In 1988, California passed the California Clean Air Act (1988), which included an ambitious
legislative mandate to “achieve the maximum degree of emission reduction possible from vehicular and
other mobile sources” (Cal. Health and Safety Code 43018(a)). As a response, CARB adopted the state’s
first Low Emission Vehicle (LEV) Standards in 1990 to run from 1994-2003 (CARB 1996). The LEV
standards introduced a more nuanced system of control for vehicle emissions; requirements for the
introduction of progressively cleaner vehicles by manufacturers for four new classes of vehicles alongside
introducing increasingly stringent annual fleet average emissions requirements were established to help

phase in low-emission vehicles and meet the state’s clean air goals (CARB 1996).
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The initial LEV regulation also contained a ZEV mandate (Reed 1997). A credit system was
established for NMOG and ZEV requirements where credits could be banked, sold or traded amongst
manufacturers starting in 1992 providing built in flexibility for compliance (Reed 1997). At this time the
main impetus for imposing this standard was not necessarily climate change, but a concern for air quality;
Over 75% of California residents lived in non-attainment areas at the time of the regulation for at least
one criteria air pollutant, of which motor vehicles were a dominant source (Reed 1997). The initial LEV
standards are an early example of thoughtful policy design, which ultimately led to the success of the

program.

The LEV II regulations were passed in 1999 (to run from 2004-2010), amended a number of
aspects of the original LEV regulations, including but not limited to: increasing the stringency of emission
standards for cars and extending these standards to SUVs and trucks, including a 75% reduction in oxides
of nitrogen; creation of a new super-ultra-low emission vehicle category; creation of partial ZEV credits
for manufactures; an increase in emission control durability standards from 100,000 miles to 120,000
miles for passenger vehicles and light trucks; and removal of a less stringent standard for pickup trucks

and SUVs (CARB 1999).

For the first time, in 2002, legislation was introduced which specified reductions in GHG
emissions from vehicles. AB 1493 (2002), the so-called “Pavley Law”, broke legislative ground as the
first law in the country where a state set its own standards for GHGs from private cars; CARB was required
to adopt regulations by 2005 to meet a 40% reduction in new vehicle GHG emissions by 2016
(Transportation Research Board 2011; Sperling and Eggert 2014; Baldassare et al. 2013). In 2012, stricter
emission standards were again imposed at the federal and state level. Following the example of California,
the Obama administration introduced new CAFE standards, this time framed around reducing GHG
emissions for model years 2017-2025, with the goal of achieving 54.5mpg for passenger cars, light trucks
and medium-duty passenger vehicles by model year 2025 (U.S. EPA 2018).

The year 2012 also saw the introduction of California’s LEV III standards. Departing from the
previous two iterations, the LEV III standards represented a new approach to controlling vehicle emissions
by combining GHG emissions and smog-causing pollutants into a single package of standards for model
years 2017 and beyond (CARB 2018a). The LEV III standards include a “deemed to comply” provision

whereby manufacturers have the option to comply with state regulations by meeting the U.S. EPA
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standards through model year 2025; this has been complicated by the Trump Administration’s view that
the standards are too strict and the resulting withdrawal of prior determination by the EPA that these

standards are appropriate (CARB 2018d).

Like the case of Ontario, Canada, transportation fuel taxes are set at both the federal level and at
the state level in the case of California. Once again pre-dating the imposition of federal transportation fuel
taxes, the Government of California introduced their gasoline tax in 1923 (Shughart and Fors 2018). The
two-cent per gallon tax established as per the California Vehicle Act (1923) was initially established to
help pay off long-term bond debts used for maintaining and constructing roads in the state (Garrett 2016).
Most recently the gas tax was raised 12 cents per gallon in 2017, and was set to increase another 7.5 cents
per gallon in July 2019 as per SB 1 (2017), which will bring the combined state and federal tax on gas to
a total of 65.7 cents per gallon (SB 1 2017; Shughart and Fors 2018). This puts California’s state gas tax
about 10 cents higher than most states, which according to the American Petroleum Institute in 2015 had
average state excise tax rates on gasoline and diesel at 20.7 cents and 19.1 cents per gallon respectively
(Lowry 2015). The purpose of the gas tax revenues remains almost the same as when the mechanism was
implemented in 1923: to fund a backlog of road repair and maintenance in the state. The only difference
with the latest legislation is that monies are also directed to low-carbon transportation projects like mass

transit funding and active transportation infrastructure.

Federal taxes on transportation fuels are collected by the Internal Revenue Service and deposited
into the Highway Trust fund; currently the tax is set at a rate of 18.4 cents/gallon for gasoline and 24.4
cents per gallon for diesel fuel (California Department of Transportation, Economic Analysis Branch,
Division of Transportation Planning 2017). The original purpose of the tax, which was introduced in 1932,
remains the same today: to raise revenues to finance government activities, not to combat carbon-based
pollution (Lowry 2015). Importantly, these tax rates do not automatically adjust for inflation and have not
been raised since 1993, meaning by November 2017 the real value of the tax had fallen by 60% (Lowry
2015; McClelland 2018). The federal government also introduced a tax on inefficient vehicles in 1978.
The so called “Gas Guzzler Tax (1978) imposed a tax on the sale of new vehicles that didn’t meet the
federally imposed minimum fuel economy standard (MacNeil 2017). Critically this tax has been
undermined by two loopholes: firstly, the tax doesn’t apply to minivans, SUVs and pickups and the tax
levels depend on the car’s fuel efficiency rating, and as these have improved dramatically over time very

few cars are subject to the tax whose parameters have not been updated since 1991 (Boyd 2015).
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In order to promote the use of alternative fuels the federal government has provided tax relief
and/or credits to various alternative fuel producers, especially biofuel producers, since the 1990s but
especially between 2005-2011 under the Energy Policy Act (2005), U.S. Energy Independence and
Security Act (2007) and American Jobs Creation Act (2004). Non-financial regulation has been introduced
since 2000 at the state level and are an important component of reducing emissions from ICE vehicles. In
2005, the California Legislature passed AB 1007 (2005), which required the California Energy
Commission to develop a plan for the state to increase the use of alternative fuels in partnership with

CARB (AB 1007 2005).

Continuing the momentum from the passing of AB 1007 (2005) and especially AB 32 (2006), then
Governor Schwarzenegger announced Executive Order S-01-07, which established a first-of-its-kind low
carbon fuel standard (LCFS) (Exec. Order S-01-07 2007). The executive order required a low carbon fuel
standard be applied to transportation fuels sold in the state with the goal of reducing the carbon intensity
of fuels in the transportation sector by 10% by 2020 (Exec. Order S-01-07 2007; Orenberg 2016). Two
years later CARB adopted the low carbon fuel standard, which was designed to be based on a lifecycle
assessment of GHGs, fuel-neutral and applicable to all current and potential transportation fuels (Yeh and

Sperling 2013; Transportation Research Board 2011; California Climate Change 2017b).

As per the LCFS, declining annual carbon intensity standards are set for gasoline, diesel and any
fuels that replace them (CARB 2019). The implementation of the LCFS took place in 2010 in the form of
a system of tradable permits whereby fuel sellers receive credits for the emissions difference if their
average carbon intensity (CI) is below the set targets to trade or bank for future use (Parson, Forgie,
Lueders and Hecht 2018). Two CI standards are set, one for gasoline and gasoline substitutes (e.g. ethanol,
electricity) and one for diesel and diesel substitutes (e.g. biodeisel); these standards are set relative to a
2010 baseline and are designed to increase in stringency annually to 2030 (Parson et al. 2018). The system

was amended in 2011, and re-adopted in 2015 (CARB 2019).

The key effect of this program is to increase the cost of high-carbon fuels and reduce the cost of
low carbon fuels. Between 2011 and 2016 California’s LCFS has replaced upwards of 5.3 billion gallons
of gasoline and 1.2 billion gallons of diesel fuel, and as 0of 2017 the carbon intensity based on a composite
measure of gasoline and diesel fuel has been reduced by approximately 3.5% (Clean Energy Canada et al.

2016; CARB 2019). While this program has been an effective complementary policy to carbon pricing,
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as different sources of emissions are targeted and different incentives and disincentives are created, it has

been a relatively costly method for targeting emission reductions (Parsons et al. 2018).

As mentioned previously, implementing programs to get older cars off the road can be a very cost-
effective strategy to reduce emissions. In addition to mandated inspection and maintenance programs,
programs that set aside funds to modernize fleets and clean up older engines have been running in
California since the late 1990s. The flagship program designment to replace older more polluting
transportation vehicles and equipment, the Carl Moyer Memorial Air Quality Standards Attainment
Program, was created in 1998 and implemented in 1999 as per AB 1571 (CARB 2017a). Since 2017,
almost USD 1 billion has been granted through this “successful and popular air pollution reduction
program” (CARB 2017a). The types of projects funded by this program (currently USD 69 million
annually) range from replacing, repowering and retrofitting older higher polluting engines or other
equipment, scrapping old vehicles, and providing energy infrastructure to power covered sources (CARB

2017a).

In 2007 a more focused type of vehicle retirement program was created as a part of Assembly Bill
118 (2007). The Enhanced Fleet Modernization Program (EFMP) is a voluntary vehicle retirement and
replacement incentive program, targeted at lower income motorists, to remove the oldest, highest-
polluting cars from California roads in order to assist in meeting climate change and air quality targets
(Pierce and DeShazo 2017). Depending on household income and type of vehicle replacement, monetary
incentives of up to USD 4,500 are provided to motorists scrapping older vehicles to buy more fuel-efficient
vehicles; alternatively, transit-passed and other transportation mobility options are offered in lieu of a

vehicle replacement purchase (Pierce and DeShazo 2017).

California also has retirement and replacement programs specifically for school buses. In order to
reduce negative health effects associated with particulate matter from buses, the State of California has
been funding the Lower Emission School Bus Program since 2001, a significant part of which is a retire
and replace program (CARB 2008). The original program, which ran from 2000-2006 was replaced in
2007 by voter approval of Proposition 1B (2006), establishing a USD 200 million School Bus Retrofit and
Replacement Account, as per SB 1266 (2006). In 2017, SB 110 (2017) established a similar program, The
School Bus Replacement Program, now administered by the California Energy Commission (SB 110

2017). The program is authorized, with USD 75 million from the California Clean Energy Jobs Act
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(Proposition 39, 2012), to replace the oldest school buses, with priority going to school buses operating in

disadvantaged communities (SB110 2017).

Another, even longer-standing measure to mitigate pollution from older vehicles is the state’s
Smog Check California program, which started in 1982 under the authorization of SB 33 (California
Department of Motor Vehicles 2017; SB 33 1982). The original program, implemented in 1984, mandated
bi-annual smog inspection testing for vehicles’ emission control components; a second iteration of the
program, Smog Check II, was authorized in 1994 to target vehicles polluting 2 to 25 times more than the
average vehicle (CARB 2017). Smog checks are required for more ICE vehicles in order to renew vehicle
registrations and must be tested at licensed Smog Check stations (California Department of Motor
Vehicles 2017). The most recent revision to this program, as per AB 1274 (2017), exempts vehicles 8 or

less model years old from bi-annual testing beginning in 2019.

In 2010, CARB introduced tire inflation requirements for vehicles weighing 10,000 pounds or less
by automotive service providers whenever they perform any automotive repair or maintenance activity
(CARB 2010). According to CARB (2010) only 19% of consumers properly check and inflate their tires,
which lose, on average, one pound of pressure per month. Given that ensuring proper tire pressure is
maintained will eliminate 700,000 metric tons of GHGs and reduce the State’s fuel consumption by 75
million gallons (CARB 2010), this relatively small and simple regulation provides an example of an

extremely monetarily efficient way of reducing transportation emissions.

Policies to promote ‘clean’ vehicles

California has had a long history of promoting the uptake of cleaner vehicles and continues
to be a leader in this area. The state’s first Zero Emission Vehicle (ZEV) Mandate was introduced almost
30 years ago, well before most governments began focusing on promoting these technologies. In 1990,
the Government at that time introduced an ambitious Zero Emission Vehicle program, administered by
CARB, that imposed ZEV sales requirements in the state: 2% of vehicles sold in California had to be
ZEVs by 1998, 5% in 2011 and 10% in 2003 (2011b). Even though flexibility was built into the ZEV
mandate via the credit system and the ZEV mandate provided long-lead times, this aspect of the LEV
regulations was considered far reaching and resulted in much industry opposition, not only to its

implementation in California but in other states looking to adopt similar regulations (Reed 1997).
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Following numerous court battles CARB decided to push back the ZEV mandate to MY 2003 (Reed
1997). The “ramp up years” under the ZEV mandate were eliminated and extremely clean vehicles were

granted partial ZEV credits (CARB 2011b).

In 2001, further modifications were made in light of challenges associated with the
commercialization of these technologies; further flexibility was introduced in how large manufacturers
could meet their ZEV requirement, specifically the ability to meet their requirement using various non-
pure ZEV technologies (CARB 2011b). To complement this pressure on increased ZEV supply, the
Government established a program in 2009 to bolster ZEV demand via subsidies. As Table 9 illustrates,
the number of rebates for different vehicle categories has changed over time and also varies for low-
income consumers. In total, The Clean Vehicle Rebate Program has provided over USD 600 million in

rebates for more than 250,000 clean vehicles since 2010 (CARB 2019).

Table 9. Rebate values and types of eligible vehicles for the CVRP since 2010 (Center for Sustainable
Energy 2018).

Effective Dates
‘ehicle Types
Vehicle T 3/1/2010 6/18/2011 7/4/2013 6/1/2014 3/29/2016 11/1/2016
Plug-in Hybrid Electric (PHEV) $3,000 $1,500 $1,500 $1,500 2;’338: $$31'550%0;
$3,000- $1,500~ $2,500~ $2,500-
Battery Electric (BEV) $5.000%** | $2.500%** $2,500 $2,500 $4.000* $4,500%*
$3,000- $1,500- $5,000~ $5,000-
Fuel Cell Electric (FCEV) $5,.000%** | $2.500%** $2,500 $5,000 $6,500* $7,000%*
ze""E“"s:'z‘;'l‘w“)" otorcycle $1,500 $900 $900 $900 $900 $900
Neighborhood Electric Vehicle
(NEV) $1,500 $900 $900 $900 $900 $900
Commercial Zero-Emission
Vehicle (CZEV) 320,000 %0 30 30 30 >0
* Lower-income consumers eligible for an additional $1,500.
** | ower-income consumers eligible for an additional $2,000.
*** Amounts varied by ZEV type. For definitions, see CCR 1962.1.

The ZEV requirement under the LEV regulations provided a strong market signal and resulted in
“unprecedented research and development” into EVs and battery technologies not only in California, but
the rest of the United States, in addition to Japan and Europe (Reed 1997). The most significant initial

result of this policy lever was the increased commercialization of hybrid cars (Greene 2014). In
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comparison, the USD 50 million program to domestically produce a pollution-free automobile launched

by President Nixon in 1970 effectively faded after five years without meaningful outcomes (Reed 1997).

As ZEV technology began to mature, then Governor and climate change advocate Jerry Brown,
announced in 2012 a new and even more ambitious ZEV mandate alongside a set target for the reduction
of transportation emissions (CARB 2018a). This program included a focus on building charging
infrastructure in the state, supported by dedicated funding, in order to support the target of 1.5 million
ZEVs in California by 2025 (Orenberg 2016; CARB 2018a). A ZEV Action Plan was developed the
following year to make sure all barriers to update were being researched and addressed; the Plan required
all state agencies to work together to support ZEV commercialization (Sperling and Eggert 2014).
Bolstering this plan, the Charge Ahead California Initiative, was legally established in 2014 by SB 1275,
requiring CARB to appropriate funds from the Air Quality Improvement Program in order to ensure at
least 1,000,000 zero or near zero emission vehicles were on the road by January 1, 2023 (SB 1275 2014).
The bill also required planning and reporting on vehicle incentive programs and a focus on increasing

access to and benefits from ZEVs for low-moderate income consumers (SB 1275 2014).

This initiative, unlike Ontario which has an aspirational ZEV target (vs. mandate), the design and
combination of the ZEV mandates and CVRP in California, to some extent, mitigate critiques about ZEV
subsidies essentially benefiting higher income consumers. The CVRP has, like many California climate-
related policies, a substantial focus on providing additional funding to low-income consumers and, as of
2016, income caps in the eligibility criteria and increased rebates for low- and moderate-income
consumers (Center for Sustainable Energy 2018). In addition, the ZEV mandate (in addition to clean car
standards) shifts costs to purchasers of higher emitting vehicles as vehicle manufacturers discount lower
emitting vehicles in order to meet targets and subsidize this by increasing the cost of higher emitting

vehicles (Taylor 2018).

The U.S. federal government has subsidized the purchase of cleaner vehicles primarily via tax
credits. The Alternative Fuel Motor Vehicle Credit was established under the Energy Policy Act (2005),
providing a tax credit of up to USD 4,000 for the purchase of a new hybrid, electric or diesel fuel vehicle
(based on fuel economy) between 2005 — 2016 (Berzanskis 2015; U.S. Department of Energy 2017,
MacNeil 2017). Since 2008 the Qualified Plug-In Electric Vehicle Tax Credit has provided between USD

143



2,500 to 7,500 for eligible clean vehicles; the subsidies are phased out for individual manufacturers after
the second quarter, in which a minimum of 200,000 eligible PEVs have been sold for use in the United
States (U.S. Department of Energy 2017).

Non-financial incentives for the use of cleaner vehicles like HOT and HOV lanes have been
integrated into the state’s vast road network. The introduction of toll roads began in the early 1990s when
private sector parties entered into agreements with Caltrans (authorized by AB 680 1989) to build roads
at no expense to the state (California Department of Transportation 2009). While the early 1990s marks
the modern era of toll road building, many state roads were historically constructed by private entities in

hopes of company dividends (Klein and Yin 1994).

Since 2014, the free use of toll roads for clean air vehicles has been authorized as per AB 1721
(2014). Starting in 2010, clean air vehicles are identified by green or white stickers as part of a program
established to provide clean air vehicles the non-financial benefit of using HOV lanes. SB 535 (2010)
provided 40,000 HOV access stickers/decals starting in 2012 for eligible clean air vehicles. The number
of decals was increased in 2014 to 70,000 as per AB 2013 and in 2016 the cap was removed entirely on
the number of ‘green decals’ the DMV was authorized to provide (SB 838 2016).

Finally, a critical measure to ensuring the highest uptake of cleaner vehicles is the development of
a sufficient charging network for non-ICE vehicles. California, again in advance of many jurisdictions,
had a relatively long-standing program, the Clean Fuels Outlet regulation (under the Advanced Clean Cars
Program), to ensure alternative fuels (originally methanol, ethanol and CNG) were available in a sufficient
number of California fueling stations (CARB 2014). The regulation, introduced in 1990, was updated in
2000 and again in 2012 to reflect the growing push for ZEVs and the need for sufficient battery electric
charging capacity; the program ended in 2013 with the passing of AB 8 “Alternative fuel and vehicle
technologies: funding programs” (2013), which ensured funding for alternative fueling infrastructure,

making the CFO program unnecessary (CARB 2014; AB 8 2013).

Another program, Alternative and Renewable Fuel and Vehicle Technology Program (ARFVTP),
was established in 2007 by AB 118 (2007) following the passing of AB 32 (2006). This program,
administered by the California Energy Commission, contains a substantial focus on building alternative

fuel infrastructure and has funded the construction of 7,000 ZEV charging and hydrogen refueling stations
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to date (Taylor 2018). The state has also used two settlement funds, the Volkswagen settlement and the
NRG settlement, to further charging infrastructure for ZEVs. A 2012 NRG settlement requires the energy
company to install at least 200 public fast-charging stations and infrastructure with up to 10,000 private
charging stations at workplaces and residences (Taylor 2018). The 2016 Volkswagen settlement requires
the company to invest USD 800 million in ZEV projects — mostly fueling infrastructure — over ten years;
the first two rounds of funding amount to roughly USD 270 million, which should fund the construction
of approximately 3,000 charging stations (Taylor 2018). As of December 2018, California led the United
States in the installation of charging and refueling infrastructure with almost 18,000 public chargers

installed (CEC 2018).

Following Governor Brown’s 2012 Executive Order (B-16-12) announcing a new ZEV mandate
and transportation emission reduction goal, a concerted effort began to establish electric charging and
hydrogen fueling outlets across the state. As previously mentioned, in 2013, AB 8 “Alternative fuel and
vehicle technologies: funding programs” was passed ensuring funding for alternative fuel infrastructure,
specifically hydrogen fueling stations. The bill requires the CEC to allocate USD 20 million annually (or
no more than 20% of the ARFVTP budget) to develop hydrogen fueling stations until there are 100 stations
available in the state (AB 8 2013).

The following years saw legislative changes that would lower barriers (especially approvals) for
installing electric vehicle charging infrastructure at non-residential, multifamily and single-family
residential developments (AB 1092 2013; AB 2565 2014; AB 1236 2015). To ensure more parking spaces
were available for dedicated electric vehicle charging on public streets, AB 1452 (2017) was passed giving
local authorities the ability to designate any public street parking space for electric charging purposes and

the right to remove any vehicle in that designated parking spot not connected for charging purposes.

Like federal support for cleaner vehicles, tax credits form the bulk of mechanisms to support
alternative fuel infrastructure development. Initially, the federal Alternative Fuel Station Credit was
introduced in 2005 as a part of the Energy Policy Act (2005), then expanded by the American Recovery
and Reinvestment Act (2009) and extended by the Tax Relief, Unemployment Insurance Reauthorization
Act (2010). Under these statutes The Alternative Fuel Station Credit allows a taxpayer to take a 30% credit
for the installation of an alternative fuel infrastructure project, up to USD 30,000 with residential

installations qualifying for a USD 1,000 credit through 2011 (Yacobucci 2012). In 2018 the credit (Section
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48 and 25D Investment Tax Credit) was reinstated under the Bipartisan Budget Act (2018), this time
designed with a tiered phased-out of the credit: 30% credit until 2019, 26% until 2021, and 22% until Jan.
1 2024 (Yacobucci 2012).

Government funding, R and D, procurement and pilot projects

Funding for research and development is an area where the U.S. federal government has been more
active with regards to promoting cleaner vehicles. Since 1980 the U.S. federal government has provided
funding and developed organizations for low carbon research and development, beginning with the
promotion of synthetic fuels. The U.S. Synthetic Fuels Corporation Act (1980) and the Biomass Energy
and Alcohol Fuels Act (1980) are two early examples of this kind of support. In 1991, the federal
government established an organization, the Alternative Fuels Data Center, to support the development of
alternative fuel vehicles under the Department of Energy’s Renewable Energy Lab (U.S. Department of
Energy 2017).

Incentives and loans for cleaner vehicles and advanced vehicle technologies research,
demonstration projects and subsidized vehicle technologies continued through the early 2000s with
programs such as the National Hydrogen Learning Demonstration (starting in 2003), the Advanced
Technology Vehicle and Alternative Fuel Manufacturing Incentives (starting in 2004), the Joint Flexible
Fuel/Hybrid Vehicle Commercialization Initiative and the Title XVII Innovative Clean Energy Projects
Loan Program, both established by the Energy Policy Act of 2005 (MacNeil 2007; U.S. Department of
Energy 2017). Funding for the development of vehicle battery technologies were targeted under the
Alternative Fuel and Advanced Vehicle Technology Research and Demonstration Bonds (starting in 2008)
and under Title IV, Energy and Water Development, under the American Recovery and Reinvestment Act

of 2009 (U.S. Department of Energy 2017; Rabe 2010).

Targeted support for incentivizing biomass crop production and the expansion of advanced
biofuels were provided under the Biomass Crop Assistance Program and Bioenergy Program for
Advanced Biofuels, which were operational between 2008-2012 (Yacobucci 2012). More recent funding
efforts at the federal level have targeted alternative vehicle infrastructure research and development as

well as research and demonstration projects for low carbon mass transit; specifically The Moving Ahead
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for the 21 Century Act (2012) established additional funding opportunities for alternative fuel
infrastructure and research and the Low and Zero Emission Public Transportation Research,
Demonstration and Deployment Funding provides funding to public, private and non-profit institutions to

undertake pilot programs and research for low carbon public transit (U.S. Department of Energy 2017).

In 1998 a substantial research funding program at the state level, the Public Interest Energy
Research (PIER) program, was established in part as a response to 1996 legislation (AB 1890), which
restructured the California electricity industry (California Council on Science and Technology 2018). The
California Energy Commission administers the program, supporting clean energy research, development
and demonstration projects, including low carbon transportation projects (California Council on Science

and Technology 2018; Adaptation Clearinghouse 2011).

In recent years, the state has focused on funding research specifically aimed at cleaner vehicle R
& D. As previously mentioned, AB 118 created the Alternative and Renewable Fuel and Vehicle
Technology Program, which has provided funding to a wide range of recipients since 2007 for the
development and deployment of innovative technologies to “transform California’s fuel and vehicle types
to help attain the state’s climate change policies” (AB 118 2007, sec. 5). The funding allocation under the
program is designed to be technology-neutral and projects are prioritized by their ability to reduce fossil
fuel dependence, meet the state’s climate policies and how they align with the state’s low carbon fuel

standard (AB 118 2007).

The Government of California has also been relatively active in supporting local industry
development in the clean tech sector, which includes supporting funding for start-ups, establishing
industry partnerships and technology transfer that are relevant to low-carbon transportation. California’s
iHub program is one innovative example of this kind of work. In 2013, AB 250 established the program,
which aims to improve the state’s competitiveness in the clean tech sector by providing (in partnership
with universities, research institutions, venture capital networks and local governments) regionally-based
organizations that effectively operate as incubators and networking sites (Governor’s Office of Business

and Economic Development 2019).
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Another program focused at supporting state clean tech businesses and research is the CalSEED
program, established in 2017 and administered by the California Energy Commission (CalSEED 2019).
CalSEED provides up to USD 600,000 per project accepted by the program with the complementary goals
of accelerating the state’s (already nationally dominant) clean tech economy and also meeting the state’s

clean air goals (CalSEED 2019).

The most significant funding project, specifically for transportation in the state, was established in
2017 under the landmark transportation investment legislation, SB 1, The Road Repair and Accountability
Act (2017). Roughly USD 70,000,000 will be allocated to transportation research at programs at the
University of California and California State University (SB 1 2017). While this legislation was passed to
address the severe shortage of monies to maintain the state transportation system in at least a state of ‘good
repair’ (SB 1 2017), the investment of roughly USD 7,000,000 per year into transportation research is
significant. The same year AB 419 (2017) authorized the appropriation of USD 500,000 from the GHG
reduction fund (cap and trade proceeds) to fund a study at one or more of the University of California

campuses to study and analyze life cycle emission profiles.

The U.S. federal government has also been relatively active in low carbon transportation
demonstration projects and procurement measures, in addition to the state government in California. The
first major policy at the federal level requiring fleets to contain alternative fueled vehicles was the Federal
Energy Management Program, established under the Energy Policy Act of 1992 (U.S. Department of
Energy 2017). The Energy Policy Act of 1992 also authorized USD 50 million annually for electric vehicle
demonstration programs and USD 35 million per year for three years for alternative fuel urban transit bus
demonstration programs (Wiener 2013). Additional requirements for federal fleets were included in the
Energy Independence and Security Act (2007, sec. 141, sec. 142, sec. 246); specifically, procurement
requirements for low-GHG emitting vehicles (sec. 141), mandated fleet management plans (sec. 142) and
requirements around installing renewable fuel infrastructure (sec. 246). The Energy Policy Act (1992) also
imposed fleet procurement requirements on state governments, whereby fleets made up of 50 or more
vehicles are required to acquire a certain amount of alternative fuel vehicles as per the State and

Alternative Fuel Provider Fleet Program rules (10 C.F.R. § 490 1992).
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The Energy Policy Act of 2005 also contains measures for procurement alternative fueled vehicles
by government fleets and monies for demonstration programs. Additionally, the Energy Policy Act (2005,
sec. 734) established a fuel cell school bus demonstration program, which authorized USD 25 million for
local government agencies natural gas school buses. Smaller programs targeting procurement of cleaner
vehicles for specific government agencies or regulated entities like airports were introduced in the
following years; however, the last significant change to federal fleet management came in 2015 under
Executive Order 13693: Planning for Federal Sustainability in the Next Decade. As a part of meeting the
new GHG reduction goal for federal government operations announced in this E-O 13693 (2015), federal
fleets with a minimum of 20 vehicles are required to reduce fleet-wide GHG emissions by 4% in 2014,
30% by 2025 and increase the share of zero emission or hybrid plug-in vehicles to 20% of new passenger
vehicles procured by 2020 and 50% by 2025 (Grantham Institute on Climate Change and the Environment
2018a).

CARSB first adopted fleet rules for transit agencies and more stringent urban bus requirements in
2000 (13, CCR, sec. 1956.1, 2020, 2023, 2023.1 & 2023.4). The zero-emission bus procurement
requirement for larger transit agencies (operating over 200 urban buses) set to start in 2008 under this
regulation, was postponed in 2010; however, a stronger procurement requirement has been incorporated
in the Innovative Clean Transit Regulation, which is being proposed to replace the Fleet Rule for Transit
Agencies (CARB 2019b). Specifically, large transit agencies must ensure 25% of new bus purchases are
zero-emission starting in 2023, 50% starting in 2026 and 100% starting in 2029; smaller transit agencies
must ensure 25% of new bus purchases are zero-emission starting in 2026 and 100% starting in 2029

(CARB 2018e).

The California Climate Investments program, which distributes cap and trade proceeds from the
Greenhouse Gas Reduction Fund, funds (among other things) demonstration and pilot projects, in addition
to subsidizing clean vehicle procurement. There are simply too many projects and funding schemes to
speak to them all individually, but the scale of funding to umbrella programs under which projects are
supported, signals the substantial focus on accelerating clean vehicle technologies. For example, since
2013, the California Energy Commission’s Transportation Technology and Fuels program has received
USD 12.5 million, the Department of Transportation’s Low Carbon Transit Operations program has

received roughly USD 300 million, and most significantly, the CARB’s Low Carbon Transportation
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program has received over USD 1.7 billion (CARB 2018f). The California Public Utilities Commission
also oversees large research, development and demonstration programs, for example, the Electric Program
Investment Charge, established in 2012 to fund applied R & D and technology demonstration and
deployment, including millions granted to projects advancing low-carbon transportation (CEC 2019). The
California Public Utilities Commission has also provided funding, as required by AB 1083 (2017), for EV

infrastructure pilot projects at educational facilities and state parks/beaches.

Governor Brown’s executive order, B-16-12 (2016), requires amongst other things an increase in
purchases of ZEVs for the state’s vehicle fleet, establishing a goal for 25% ZEV share of state vehicle
fleets by 2020. Following this executive order State procurement rules for low-emission vehicles were
tightened in 2017 by SB 498 (2017) “Vehicle fleets: Zero emission Vehicles” and AB 739 (2017) “State
vehicle fleet: Purchases”. Amongst other actions SB 498 (2017) requires the Director of General Services
to ensure at least 50% of light-duty vehicles procured for state vehicle fleets are ZEVs by 2024-2025. AB
739 (2017) requires that larger vehicles (weighing 19,000 pounds or more) purchased for state vehicle
fleets must be 15% ZEVs by December 2025 and 30% ZEVs by December 2030. In order to provide more
flexibility for meeting targets, the Director of General Services is making ongoing efforts to expand
procurement options for state agencies, including purchase financing options and potentially leasing

(Governor’s Interagency Working Group on Zero-Emission Vehicles 2018).

Information measures

The State of California has had a relatively long history in providing information for assisting
consumers in purchasing lower polluting vehicles. The state’s Smog Index Label was established in 1978
and has evolved over time, most recently to include a ‘global warming score’ (CARB 2011a). While all
new vehicles have been required to have labeling with vehicle smog information since 1995, the re-
branded Environmental Performance Label, with a global warming score, has been required on all new
vehicles since January 2009, as per AB 1229 (2005; CARB 2011a). The federal government also requires
vehicle labeling, for example dual-fuel vehicles must be labeled as per section 759 of the Energy Policy
Act (2005), and the re-designed Fuel Economy and Environment Labels, required since MY 2013,
mandates all vehicles have a comparable fuel economy and environmental rating, including advanced

technology vehicles like EVs (40 C.F.R. § 600 2011).
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The other major information measure related to cleaner vehicles is the state’s Drive Clean Buying
Guide website, administered by CARB. As Figure 15 illustrates, the user-friendly website provides
various search options, including: searching by car category, fuel type, greenhouse gas rating, smog rating,
a specific make and model, or a specific test group (Drive Clean 2019). The Drive Clean website also

provides links to websites and apps that have information on charging station locations (Drive Clean

2019).

In addition to the Drive Clean website, the California Public Utilities Commission has been
required since July 2011 to develop a website that provides information to consumers about plug-in hybrid
or fully electric vehicles, specifically: how to find out if a consumers residence will require any utility
service upgrade for vehicle charging, utility rate options and load management techniques, as well as basic
charging circuit requirements (CA Pub Res Code § 25227). As of 2019, CARB has also been tasked with
information provision measures; the agency is now required to provide information outreach in low-

income communities in order to increase awareness about the Clean Vehicle Rebate Project, which

Search & Explore Drive
" Y R = El Quick Compare
=11V a Gul
By Make/Model = :J ) ] J J et | S & . m
= = Year N
By Category Make s
By Technologies & Looking to reduce your carbon footprint, save money Model +
Fuel Types or just contribute less to that nasty smog? Well, this is
your buying guide to the cleanest, most efficient cars
By Smog Rating on the market. Year s
By G Learn more > Make $
y Greenhouse 7
Gas Rating Start Your Research EE :
By Test Group
Year s
Browse by Make and Model: By Category: Make "
v
= I = = o N o o e Model N
Calculate Savings Year ; Cocl oy {Q o> (o TQ\! =
Sedan Wagon Van/Minivan W
Make $ j— o e O ~ T
By Incentives . (‘Q v ’:‘\ F o I=ls jn’g éa'\'g' “Q’«;
Tools & Model N Coup Pickup Crossover Plug -in
Calculators — AR ("?}‘" N "‘-a\. ] /—\
fale oles Bip Electric

Sports suv Neighborhood Vehicle @—@

RESOURC

le Like 199 | Share |

Technologies & Fuel Types

‘g\‘y ﬂ (() @ (D" (D’ :L?Srros:i?:vxscziilerjn Ratin
3 [ O ( av o]} S

of seven or higher are the cleanest.

Hybrid Battery Compressed Ethanol Gasoline Diesel

U Electric Electric Natural Gas v Greenhouse Gas Learn N
Bosgt

@ DY
A

Smoaq Rating Learn A

Figure 15. California’s Drive Clean Website (Drive Clean 2019).

151



provides additional subsidies to low-income consumers for the purchase of clean vehicles (AB 2885

2018).

Transportation demand management

Transit-integrated land-use planning and smart growth measures

Comprehensive and formal land-use planning rules were established in the 1920s at both the
federal level and in the State of California. There are two foundational federal acts that can be seen as the
roots of professional planning, and which still continue to shape how cities are developed today: 4
Standard State Zoning Enabling Act (SZEA) of 1926 and A Standard City Planning Enabling Act
(SCPEA) of 1928. In an era of increasing urban population growth and inadequate resources (e.g.
sanitation and housing) to deal with the significant number of people entering cities, these so-called
‘Standard Acts’ effectively provided model legislation, that when adopted by regions and cities, enabled
them with tools to plan and manage growth (Rosenberg 2013). Specifically, SZEA (1926) authorized that
a legislative body could divide a local government’s territory into districts and provided procedures to
develop and amend zoning regulations, under the initial mandated establishment of a zoning commission

(APA 2019). The companion legislation to the SZEA (1926), the SCPEA (1928), covered six subjects:

(1) the organization and power of the municipal planning commission, which was
directed to prepare and adopt a “master plan”;

(2) the content of the master plan for the physical development of the territory;

(3) a provision for adoption of a master street plan by the governing body with
control of private building in mapped, but unopened streets;

(4) aprovision for approval of all public improvements by the planning commission;

(5) control of private subdivision of land; and

(6) a provision for the establishment of a regional planning commission and a

regional plan (Meck 2000, p. 297-8).

Importantly, the SCPEA (1928) did not make the local planning process mandatory, although it
was advised (Meck 2000). In California, 1914 legislation (Proposition 13) ensured local independence

from state interference with regards to control over land-use; specifically, charter cities were authorized
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to create and enforce all laws that deal with municipal affairs and in 1929 (following the federal Standard
Acts) cities and counties were granted authority to pass ordinances regulating subdivisions as per the Map
Filing Act (1929) (Barbour and Silvia 1999; Santos, Watt and Pincetl 2014; Los Angeles Bureau of
Engineering 2009). These early legislative acts permitted local governments to dominate land use control

and make decisions in accordance with local community needs.

In 1937, the adoption of comprehensive general plans was mandated in the state; these served as
guidance documents to decide the overall vision for how lands were to be used (Santos et al. 2014).
Planning was further institutionalized at the state level by the creation of the State Planning Office in 1959
and in response to consistent population growth and land management challenges, a group called
California Tomorrow published a 1962 report calling for better growth management in the state (Santos
et al. 2014). The report, titled “California, Going, Going ... our state's struggle to remain beautiful and
productive", promoted regional planning to deal with problems such as: contaminated air and water,

wildfires, and “the auto: the most voracious land consumer” (Wood and Heller 1962).

Although mass transportation planning was acknowledged as an integral part of comprehensive
urban planning under the Housing Act of 1961 (Smerk 1972), arguably the most significant federal
legislation impacting urban transportation planning in the U.S. since the passing of the Standard Acts is
the Highway Act of 1962. On the surface it may seem this legislation has very little to do with the subject,
but key stipulations in the Act (specifically section 134) mandate a comprehensive urban transportation
planning process by tying federal highway aid funding to the existence and utilization of such a process
(Smerk 1972; Barbour 2016; Weiner 2013). The transportation planning process was required to be
“continuing, cooperative and comprehensive”, involving state and local communities, and as a result
provided the opportunity for alternatives to highway development to be considered (Smerk 1972; Barbour
2016). The passing of this legislation introduced metropolitan planning organizations in urban areas with
populations over 50,000 people; these novel institutions were intended to ensure a transparent and
comprehensive planning process, through which federal funding would flow (U.S. Federal Highway

Administration 2017).

Since the introduction of these organizations, a much larger emphasis has been placed on

developing multimodal transportation systems to reduce traffic congestion, including the integration of
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mass transit and active transportation infrastructure (U.S. Federal Highway Administration 2017). To
follow through with building transportation alternatives, capital funding was needed. The legislation that
followed in 1964, the Federal Mass Transportation Act (1964), became the cornerstone of the federal
transit program, providing funding for the first time for mass transit systems, in addition to calling for

regional planning to coordinate both mass transit and auto transportation (Smerk 1972; Barbour 2002).

At the state level, attention was also being paid to the increasing need to coordinate various
planning subjects (e.g. land-use, transportation, air and water pollution), especially in the face of
increasing populations growth, deemed by the Government as California’s “nightmare of numbers”
(Governor’s Commission on Metropolitan Area Problems 1960). In 1963 the Knox-Nisbet Act (1963) was
passed, requiring each county to establish a Local Agency Formation Commission (LAFCO), replacing
Local Boundary Commissions (Barbour 2002). The new agencies were tasked with carrying out various
functions, including discouraging urban sprawl (Martin and Wagner 1978). Following the federal
Highway-Aid Highway Act of 1962, which called for comprehensive planning processes, the state
legislature passed the Regional Planning Act (1963) providing for the division of California into regional
planning areas, which were to be run by local officials, unless a voluntary associated already existed

(Barbour 2002).

Aside from restructuring planning administration, the conservation of land became a focus of
legislation in California during the 1960s. The 1965 California Land Conservation Act, known more
commonly as the Williamson Act, provided the ability for the government to establish agreements with
private landowners, whereby land would be set asife for agricultural or open space purposes in return for
much lower property tax assessments (State of California Department of Conservation 2017). The same
year the legislature passed the Quimby Act (1965) whereby local governments can require developers to
set aside land for parks or open space, provide conservation easements, or to purchase parklands (Santos
et al. 2014). Environmental protection measures were also further promoted at the federal level through
the integration of such requirements under the Federal-Aid Highway Act of 1968. Specifically, the
Federal-Aid Highway Act (1968) required public hearings be held, which in part looked at the

environmental effects of highway projects.
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In response to increasing development and population pressure the government of California
passed its first attempts at legislative solutions to sprawl-related problems in the 1970s (Freilich et al.
2010). In 1970, California developed its California Environmental Quality Act (1970), which was
modeled on the federal government’s first environmental protection statute, which was passed a year prior,
the National Environmental Protection Act (1969). Similar to the Quimby Act (1965), the CEQA required
developers to set aside parkland or open space or pay parkland acquisition fees, but more importantly,
CEQA (1970) required environmental assessments of development projects and the adoption of all
feasible measures to mitigate adverse impacts (CEQA 1970).

In practice, the CEQA (1970) has become “the main source of judicial review of city and country
plans, regulations and development approvals” (Freilich 2010, p. 86). Also, in 1970, ‘Open Space’
elements began to be required in General Plans in California and the following year, comprehensive local
planning via General Plans became mandatory, transforming these documents “into true constitutions for
growth and development rather than simply advisory documents” (Fulton 1999; cited in Barbour 2002, p.
28; Santos et al. 2014).

Adding to the number of special districts and agencies involved in planning, regional
transportation planning agencies (RTPAs) were designated by the 1971 California Transportation
Development Act (1971), and were required (starting in 1972) to submit comprehensive, long-range
transportation plans to the state government (Barbour 2002). These county-level agencies received funds
generated by a % cent increase in the state general sales tax and allocated these funds, which were
primarily earmarked for mass transit (Barbour 2002). Both MPOs and RTPAs are tasked with developing
long-range (20 year) transportation plans; in practice this is carried out mainly by MPOs in urban areas

and RTPAs in rural areas (California Association of Councils of Governments [CALCOG] 2009).

By the early 1970s, the population of California had grown by more than 25% over the 1960s, and
industrial, residential and commercial development had intensified along the state’s iconic coastline
(Frank, Oh, Hecht, Sivas, Armsby and Herbert 2017). In response, the California Coastal Protection Act
(1976) was passed in 1976 putting into place much of the California Coastal Plan, which was developed
by the California Coastal Zone Conservation Commission (Frank et al. 2017). Permits were required by

this legislation by anyone (government, private citizens or businesses) before development projects were
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approved in the ‘coastal zone’, in order to ensure coastal ecological integrity and access to the coast are

maintained or improved (Frank et al. 2017).

Although this section details the progress in terms of promoting transportation-oriented or ‘smart-
growth’ development, it would be amiss to not briefly touch on the passing of Proposition 13 during this
time, which remains a key root of urban sprawl in California. Passed in 1978, Proposition 13 was a
property tax reduction measure, which has been called “the most consequential act of direct democracy in
California history”, due to its long-lasting and widespread ramifications on land-use development patterns,
California’s tax structure and housing affordability (Friedersdorf 2018; Santos et al. 2014). Proposition
13, amended California’s constitution in two significant ways: (1) it significantly reduced California
property taxes, setting them at 1% of the sale price of the property and capped any annual increase to 2%
or under and (2) it required any future tax increase of any kind to receive a two-thirds or more vote in the
legislature to pass (Friedersdorf 2018). As a result of Proposition 13, local government revenues dropped
by roughly half shortly after its passing, which induced county and city governments to make land-use

decisions favouring commercial development of open lands (Goldman 2001).

In 1977 important reforms were made at the federal level to the Clean Air Act that led to an
increased integration of clean air goals in transportation planning. At this time, many states had failed to
meet federal air quality standards, which the federal government recognized was due in large part to an
increase in VMTs, stemming in part from a larger workforce and expanding suburban development
patterns (Weiner 2013; Barbour 2002). Addressing this issue, the Amendments to the Federal Clean Air
Act in 1977 required consistency between transportation plans under MPOs and regional air quality goals
and plans (Barbour 2002). How these two plans and sets of objectives would be reconciled was not clearly
laid out, and as a result, this requirement was often ignored (Garrett and Wachs 1996). In 1981 the U.S.
DOT passed regulations to try and ensure this requirement was no longer ignored. For the first time,
federal funding for major transportation projects were tied to an area’s transportation plans conforming
with the approved State Implementation Plan (Weiner 2013). Federal transportation funding for those
areas that had not met air quality goals (“non-attainment areas”) was directed/prioritized for
“transportation control measures” aimed at reducing air pollution from transportation sources (Barbour

2002; Weiner 2013).
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In 1990, Proposition 111 was approved by voters, which in addition to providing more funds for
public transit projects also strengthened the role of counties in transportation planning under the
Congestion Management Program (Barbour 2002). In addition, CMAs were responsible for setting
congestion limits and for evaluating the transportation effects of land-use planning decisions in terms of
reducing congestion (Nash 1992; Wilshusen 1992; cited in Barbour 2002). These county-wide CMAs are
required by law to assess whether cities’ transportation programs, plans and projects conform to the
Congestion Management Program; non-conformance potentially results in ‘significant consequences’ to

city transportation funding (San Francisco Country Transportation Agency 2007).

In 1991, the government of California became more involved in land-use planning legislation in
order to ensure growth-related issues were being addressed. Then Governor Pete Wilson issued an
executive order (Exec. Order W-2-91 1991), which required the Office of Planning and Research to
develop a Strategic Growth Plan (SGP), which was delivered in 1993 (Freilich et al. 2010). The SGP
established multiple planning policies to address the state’s growth-related problems, including
conservation and voluntary growth guidelines (Freilich et al. 2010). While the state government certainly
started to become more involved in land-use planning through top down efforts like the SGP, it is
important to note that the voluntary nature of guidelines and emphasis on encouragement rather than

requirements.

The following year, congestion management programs were further institutionalized (among other
transportation programs) under the federal Intermodal Surface Transportation Efficiency Act (ISTEA)
(1991). ISTEA (1991) required states and metropolitan areas to develop new institutional arrangements
in order to implement six management systems; three of these management systems were directly related
to the integration of transit-oriented development objectives in decision making: traffic congestion, public
transportation facilities and equipment, and intermodal transportation facilities and systems (Weiner
2013). The federal government implemented further, and stricter, regulations under the Clean Air Act in
1993 to ensure transportation plans and programs were clearly aligned with air pollution reduction aims
found in State Implementation Plans (Barbour 2002). Specifically, tighter transportation conformity
provisions were issued and criteria and procedures for conformity determinations for transportation plans,
programs and projects were set out (Clean Air Act Amendments of 1990, sec. 176). As a result of these

tougher requirements, there was increased coordination between air quality and transportation agencies,
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an increased focus on travel demand management strategies, and a focus on improving travel and air

quality forecasting (Weiner 2013; Barbour 2002).

The Transportation Equity Act for the twenty-first Century (TEA-21) (1998) continued all the
major ISTEA (1991) programs, and expanded funding for the environmental programs established by
ISTEA (1991) (Weiner 2013). The increasing recognition of ‘smart growth’ initiatives/development is
reflected in this federal legislation, particularly the prioritization of multi-modal transportation systems
and environmental protection (and their links to quality of life) (U.S. Federal Highway Administration

2017).

By 1998, California’s growth-related problems had intensified; and 40% of urban freeways were
congested, a 27% increase from ten years earlier (Barbour 2002). In 2002, “the most important growth
policy changes in California” in a decade were made under a new law, AB 857 (2002) (Fulton 2003; cited
in Pallagst 2017). Broadly speaking AB 857 (2002) set out state planning priorities for the management
of development and growth (Freilich et al. 2010). More specifically, this legislation requires that the
Governor submit a proposed five-year infrastructure plan at the time of budget submission, in addition to
an Environmental Goals and Policy Report that establishes state-wide comprehensive land use policy and
plans to meet stated environmental goals in the face of population growth pressures facing the state (AB
2002 sec. 13102 and 65041). AB 857 (2002 sec. 65041.1) sets out ‘smart growth’ planning priorities and

mandates that the State’s Environmental Goals and Policy Report be consistent with them.

While these state planning priorities are important for guiding government infrastructure plans,
programs and other investments, it is important to note that no comprehensive state land-use plan exists
for decisions regarding private development or for local comprehensive plans (Freilich et al. 2010). Further
state involvement in land-use planning would continue with the passing of the 2006 Strategic Growth Plan,
and the Transportation Planning, Traffic Demand Modeling and Sustainable Communities Strategy Act
(SB 375) in 2008.

In 2006 voters approved the implementation of phase one of the newly developed Strategic Growth
Plan, which set out a 20-year vision for the rebuilding of California through substantial infrastructure

investments (Freilich et al. 2010). In order to coordinate the numerous state agencies and local

158



governments involved in implementing the plan the Strategic Growth Council (SGC) was created in the

Office of the Governor, tasked with:

e Coordinating activities to best improve (and water) quality, improve natural resource
protection, increase the availability of affordable housing, improve transportation, meet the
goals of AB 32, and encourage sustainable land use

e Encourage the development of sustainable communities consistent with the intent of
Proposition 84 to support planning and sustainable communities

e Collect, manage, and provide data and information to local governments that will assist local

governments in developing and planning sustainable communities (Freilich et al. 2010, p. 89).

Three aspects of this newly created organization and its functions are notable in the context of policy
integration and state steering to enhance polycentric governance. First, multiple interlinked areas are
integrated under this approach, including land-use, transportation, housing and the environment. Second,
a key function of the SGC is to assist local governments by collecting, managing and providing
information in order to improve decision-making, in part compensating for the lack of capacity (financial,
human, technical/modeling) common to this level of government. Lastly, the positioning of this
organization at an executive level implies the seriousness with which the state government takes this
organization’s role, as opposed to creating an organization embedded at a lower level within a specific

government department where coordinating activities would be much less effective.

In 2007, the legislature passed SB 97 (2007), which effectively enhanced CEQA as a procedural
policy mechanism for integrating climate mitigation objectives into environmental assessments (required
by CEQA) and therefore decision-making. SB 97 (2007) required that amendments to CEQA be made to
include an analysis of GHG emissions as a part of the CEQA process (CEQA Guidelines, § 15064.4, subd.
(a)). Continuing this momentum in smart growth planning and investment, SB 375 was passed in 2008,
introducing requirements to further integrate interlinked issues (e.g. transportation, housing, environment,
land-use planning) in Regional Transportation Plans in order to meet regional vehicle GHG reduction
targets, developed by CARB as per this legislation. The passing of SB 375 was hailed as an innovative
and leading-edge approach to sustainable growth management legislation. Like the Strategic Growth

Council and Plan, SB 375 attempts to overcome implementation issues within multi-level governance
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systems by designing a system through legislation to ensure land-use and transportation decisions align

with environmental, social and economic objectives.

The so-called Sustainable Communities Law (SB 375) attempts to do so by requiring all
Metropolitan Planning Agencies to coordinate Regional Transportation Plans with housing assessments
and needs, and also provide for transit-oriented development, transit corridors and centers, mixed-use and
walkable communities, and the preservation of rural, agricultural and environmental lands (Freilich et al.
2010). The integration of these issues is structured as Sustainable Community Strategies (SCS) within the
Regional Transportation Plans, developed with the ultimate goal of reducing vehicle GHG emissions in
line with regional reduction targets developed by CARB (Freilich et al. 2010). Vehicle GHG reduction
targets set by CARB for individual regions vary in their stringency, from 6-8% by 2020, and 13-16% by
2035 (Sperling and Eggert 2014; Transportation Research Board 2011). The SCSs are vetted by CARB
which is tasked with confirming that the plan, when implemented, will meet the regional GHG reductions
goals set by the agency; if the measures set out in the SCS would not meet the reduction targets then a

separate “alternative planning strategy” outside of the regional transportation plan is required in order for

Table 10. The status of Sustainable Communities Strategies targets as of 2018

(CARB 2018i).
Targets Thru Targets Beginning
MPO September 30, 2018° October 1, 2018°

2020 2035 2020 2035

MTC/ABAG -7% -15% -10% -19%
SACOG -7% -16% ~7% -19%®
SANDAG -7% -13% -15% -19%
SCAG -8% -13% -8% -19%
Fresno COG -6% -13%°
Kern COG -9% -15%°
Kings CAG -5% -13%°
Madera CTC 5% 10% -10% -16%°
Merced CAG -10% -14%°
San Joaquin COG -12% -16%°
Stanislaus COG -12% -16%°
Tulare CAG -13% -16%°

AMBAG 0% -5% -3% -6%

Butte CAG 1% 1% -6% -7%
San Luis Obispo COG -8% -8% -3% -11%
Santa Barbara CAG 0% 0% -13% -17%
Shasta RTA 0% 0% -4% -4%
Tahoe MPO -7% -5% -8% -5%

a Targets are expressed as a percent change in per capita passenger vehicle
greenhouse gas emissions relative to 2005.
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targets to be met (CARB 2019c). Table 10 shows the status of Sustainable Communities targets set by
CARB in California, as of 2018.

SB 375 sets out an approach for local and regional governments and agencies to meet vehicle

reduction targets that consists of three components:

1. Modifying transportation patterns and investments at the regional level through the regional
transportation plan;

2. Linking land use, transportation, and housing decisions at the regional and local level through
the regional housing needs assessment process and the housing element of the local general
plan; and

3. Providing incentives to streamline the environmental review of plans and projects that assist

in meeting regional greenhouse gas reduction targets (Institute for Local Government 2011).

State provision of infrastructure funding is also mandated to be consistent with the regional plans (SB 375
2008). In addition, the Sustainable Communities Act affords incentives to developers in the form of relief
from environmental review requirements under CEQA in cases where proposed developments,
specifically mixed-use and residential projects, are consistent with regional SCS (or alternative planning
strategies) (CARB 2019c). Although this “landmark anti-sprawl legislation” (Freilich et al. 2010) is
arguably the closest the state has come to comprehensive regional planning promoting smart growth and
transit-oriented development, it importantly does not change land use law or local control over land use
decisions (Santos et al. 2014). This reality has not been helpful in combatting implementation issues
around transit-oriented development, which stem in large part from widespread NIMBY attitudes (Boarnet

and Crane, 1997, 1998; cited in Barbour 2002).

The most recent federal effort to promote smart growth development was the establishment of an
interagency ‘Partnership for Sustainable Communities” in 2009 (Weiner 2013). In recognizing that,
historically, federal policies have often contributed to sprawl, congestion and pollution, then President
Obama tasked three agencies, the U.S. EPA, DOT and Housing and Urban Development (HUD), with
coordinating federal transportation, environmental protection and housing investments to promote smart

growth and transit-oriented development (Weiner 2013). The interagency partnership ensures knowledge
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is shared and the work of each respective agency is coordinated in order to ensure that investments support
housing, transportation and environmental protection goals. In this respect the Partnership represents a

classic horizontal policy integration mechanism at the federal level.

The next major policy innovation at the state level for promoting sustainable community planning
targeted California’s disadvantaged communities that are most burdened by pollution. AB 2722 was
passed in 2016, creating the Transformative Climate Communities Program, under which competitive
grants are awarded to develop and implement Transformative Climate Communities Plans and fund
infrastructure projects that will reduce GHG emissions and provide other substantial co-benefits (Strategic
Growth Council 2019a). The grants are funded through California’s cap and trade revenues, and therefore
recipients of funding are responsible for monitoring and reporting emissions reductions in addition to

reporting on co-benefit indicators (Strategic Growth Council 2019a).

In 2016 the government released the California Transportation Plan 2040, a core document which
aims to set out the state’s role in pursuing a sustainable transportation system, in large part by tying
together the state’s multiple inter-related plans, including: the Interregional Transportation Strategic Plan
(ITSP), the California Freight Mobility Plan (CFMP), the California State Rail Plan (CSRP), the California
High-Speed Rail Business Plan, the Statewide Transit Strategic Plan, the California Aviation System Plan
(CASP), and the Bicycle and Pedestrian Plan (California Department of Transportation 2016a). The
California Transportation Plan 2040 will serve to guide the development of future modal plans, programs
and investments in order “to provide a statewide transportation system capable of meeting mobility, safety,
sustainability, and economic objectives in the fight against climate change” (California Department of
Transportation 2016a, p. 11). From a governance perspective this Plan represents an important first step
in integrating disparate but related efforts to reduce emissions from transportation, amongst the plan’s

other goals (see Figure 16).

Under-resourced communities received additional support in 2018 under SB 1072 (2018), which
established the Regional Climate Collaborative Program. As per SB 1072 Regional Climate Collaboratives
have been established to undertake ‘capacity building activities’, defined by this legislation as including

(but not limited to) “identifying and planning for needed climate change mitigation and adaptation projects
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Figure 16. Goals of The California Transportation Plan 2040 (California
Department of Transportation 2016b).

O

Practice
Environmental
Stewardship

Integrate
Environmental
Considerations
in All Stages of

Planning and
Implementation

POLICY 2

Conserve and
Enhance Natural,
Agricultural, and

Cultural Resources

POLICY 3

Reduce
Greenhouse Gas
Emissions and
Other Air Pollutants

POLICY 4

Transform to
a Uean and
Energy Efficient
Transportation
System

in a given region and identifying the tools and resources needed to successfully access, apply for, and
receive grant funding” (SB 1072 2018, sec. 2(3.6)). Both of these laws acknowledge in their design and
aim that disadvantaged and under-resourced communities often lack monetary, human and technical
capacity to apply for grant funding, which under SB 1072 is authorized for project planning and

implementation (Georgetown Climate Center 2018).
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Transit-specific planning or investments

Landmark funding programs for mass transit were introduced in the 1970s at both the state and
federal level. At this time there was an increasing awareness of the negative environmental impacts of
automobiles combined with frustrations about long-line ups at gas pumps resulting from the OPEC oil
embargo, which had the combined effect of stimulating efforts to support alternative transportation modes
(Garrett 2016). In 1970 the federal government passed The Urban Mass Transportation Assistance Act
(1970), which provided for the first time a long-term commitment of federal funds for mass transportation,
which until this time had been limited (Weiner 2013). Ten billion dollars USD was committed over a 12-

year period, including USD 3.1 billion for urban mass transit (Weiner 2013).

The California Transportation Development Act (1971), passed the following year, providing for
the first-time consistent funding for public transportation expenditures by leveraging portions of the state’s
general sales tax and statewide tax on diesel (Tahoe Regional Planning Agency 2017). Landmark
government funding to develop mass transit systems was in part a response to public discontent over air

pollution and smog in parts of the state (see Figure 17).

Figure 17. “Gas Masks”, Los Angeles November 16,
1967 (Los Angeles Public Library 2019).
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Two funds were created via the Transportation Development Act (1971): The Local Transportation
Fund (LTF) and the State Transit Assistance Fund (STA). The LTF derives its funding from a %4 cent of
the general sales tax and expenditures from this fund are returned via spending in the county where the
tax was collected; the STA derives funding from the statewide diesel tax and allocates funds based 50%
on population and 50% based on operator revenues from the prior fiscal year (Tahoe Regional Planning
Agency 2017). The TDA (1971) continues to be a significant source of consistent funding for public
transportation in California, providing billions of dollars to fund a range of projects (California
Department of Transportation 2013). In 1973 the California legislature proposed a constitutional
amendment (Stats. 1973, res. c. 145 (S.C.A. 15)) to allow the use of motor fuel excise taxes to be used for
certain mass transit purposes; In the June 1974 primary voters approved this measure (Proposition 5)

(Garrett 2016).

Three additional substantive pieces of federal legislation were passed in the 1970s, which provided
increased funding for mass transit, including both capital and operating expenses: The Federal-Aid
Highway Act (1973), The National Mass Transportation Assistance Act (1974) and The Surface
Transportation Assistance Act (1978). In 1974 the federal government launched its first program designed
at developing, demonstrating and evaluating ways to better manage transportation and promote innovative
transit services. The Service and Methods Demonstration Program sought to demonstrate and evaluate
how existing technologies could improve transportation management in the short term and at low capital
costs, with the ultimate objective of making mass transportation more efficient (Weiner 2013). These Acts,
in addition to the Urban Mass Transportation Act of 1970, represent a huge federal investment in public

transit, at just under USD 35 billion dedicated in the 1970s.

Rail transit was provided with a massive funding boost in 1987 under Title III, The Federal Mass
Transportation Act (1987) under the Surface Transportation and Uniform Relocation Assistance Act
(1987). Between 1987-1991, the federal government authorized USD 17.8 billion, 80% of which was
dedicated to new rail starts and extensions and for rail modernization grants (Weiner 2013). At this time,
rail in particular was also targeted for funding at the state level. In 1990, voters approved Proposition 111,
authorizing the 1989 legislation the Blueprint for the Twenty- First Century (Stats. 1989, c. 105), which
effectively doubled the state’s gasoline tax and providing authorization for bond funding of rail transit

projects (Barbour 2002). The blueprint tax increases raised USD 18.5 billion over ten years, for highway
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and mass transit projects (Garrett 2016). Following this authorization, the Passenger Rail and Clean Air
Bond Act (1990) was passed, providing for a USD 1 billion bond to be deposited in the Passenger Rail
Bond Fund (established by this bill) for the purposes of expenditures for intercity rail, commuter rail and
rail transit programs. The link between supporting rail transportation and reducing sprawl and
transportation-related emissions is made clearly, not only in the name of the act, but the bill text justifies
this significant spending with projections that every rail car will remove 75-125 vehicles from California
roads, providing for better air quality and traffic relief in the state’s most congested corridors (Passenger

Rail and Clean Air Bond Act 1990).

Rail projects received additional support from Proposition 116, which was also passed in 1990,
enacting the Clean Air and Transportation Improvement Act (1990). This legislation authorized almost
USD 2 billion for specific transportation projects, almost all of which were passenger rail capital projects
(California Transportation Commission 2014). In 1991 the federal government passed The Intermodal
Surface Transportation Efficiency Act (ISTEA) (1991), which established the Congestion Mitigation and
Air Quality Improvement Program. This legislation specifically targeted reductions in transportation-
related emissions by funding projects in air quality non-attainment areas; by 2015 the program had
provided over USD 30 billion, funding more than 30,000 transportation-related environmental projects at

the state level (U.S. Department of Energy 2017).

ISTEA (1991) also established the federal program to research and test formal Intelligent
Transportation Systems (ITS) and support their implementation, in order to improve efficiency,
productivity, safety and convenience for surface transportation users (U.S. DOT 2000; cited in Weiner
2013). A few years later at the state level, the Intelligent Transportation System Society of California was
established as a public/private partnership to foster the development and implementation of innovative
ITS technologies to improve public service and provide opportunities for private investment (Intelligent

Transportation Systems Society of California 2017).

A few years later the federal government introduced an innovative financing mechanism for
transportation projects designed to provide States with increased flexibility for how infrastructure
investments could be funded and to maximize the purchasing power of federal surface transportation funds

(Weiner 2013). The State Infrastructure Bank Pilot Program was authorized by section 350 of the National
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Highway System Designation Act (1995) and was extended for four states, including California, by The
Transportation Equity Act for the Twenty-First Century (TEA-21) (1998). TEA-21 (1998) built upon and
expanded ISTEA (1991) policies and programs; importantly it added guaranteed funding for continuing
and expanding surface transportation environmental programs under ISTEA (1991) between 1998-2003.
Another large federal funding package for mass transportation came in 2005 under the Safe, Accountable,
Flexible, Efficient Transportation Equity Act (SAFEETEA-LU) (2005). This legislation authorized a total
of USD 52.6 billion for mass transportation programs between 2004-2009, continuing all existing TEA-
21 (1998) programs and adding two new programs in 2006: the New Freedom Program and the Alternative
Transportation in National Park and Public Lands Program (Weiner 2013). SAFEETEA-LU (2005) also
authorized USD 110 million for ITS research and development between 2005-2009 and USD 112 million
in 2005 to implement ITS technologies (Weiner 2013).

In November 2006, the government of California and California voters authorized a new wave of
funding for mass transportation with objective of improving air quality and relieving congestion.
Proposition 1B authorized the issuance of USD 19.925 billion for state transportation programs; USD 1
billion was deposited in the State-Local Partnership Program Account (California Transportation
Commission 2017). Proposition 1B (2006) also created the Public Transportation Modernization,
Improvement, and Service Enhancement Account Program, which was allocated USD 3.6 billion of the

roughly USD 20 billion authorized in state general obligation bonds (Caltrans 2017).

The states increasing focus on building a high-speed rail network received a funding boost by
voters in 2008 with the passing of Proposition 1A (2008). Proposition 1A (2008) authorized just under
USD 10 billion in state general obligation bonds specifically for the purpose of funding high-speed and
traditional passenger rail. Improving passenger rail, including the development of high-speed rail, was
also the focus of the federal government’s 2008 Passenger Rail Investment and Improvement Act (PRIIA).
The U.S. Department of Transportation was authorized to award nearly USD 10 billion in grants to the
National Railroad Passenger Corporation (Amtrak) between 2009-2013 for capital and operating
expenditures that would improve passenger rail service, operations and facilities with the goal of

strengthening the national rail network (Amtrak 2011; Weiner 2013).
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The first long-term highway funding authorization since SAFEETEA-LU in 2005, The Moving
Ahead for Progress in the 21°" Century Act (2012), was signed into law by then U.S. President Obama in
2012, continuing the custom of financing major transit programs (Weiner 2013). MAP-21 built on the
transit, bike and pedestrian programs initiated in 1991, and added a “core capacity” funding criteria that
allowed increased spending flexibility, in addition to enabling the funding of more bus rapid transit
projects (Weiner 2013). This legislation authorized approximately USD 105 billion for FY 2013 and 2014,
representing a stable amount of funding from the previous authorization bill, but with significant reforms
to the policy and programmatic framework for investments in the U.S. transportation system, in part to
meet environmental protection and congestion relief objectives (U.S. DOT 2012). California received
roughly USD 3.5 billion in both 2013 and 2014 from federal-aid program funds authorized under MAP-
21 (U.S. DOT 2012). MAP-21 (2012) also continued to support ITS research and development started
under SAFEETEA-LU (2005) and bolstered this research by providing USD 400 million annually for
competitive research grants at U.S. universities to undertake further innovative ITS research and

transportation research more broadly (Weiner 2013).

The state’s support of rail programs, which was bolstered in the early 1990s and 2008 by directed
funding measures, began being framed a few years ago as part of the state’s larger effort to electrify
transportation, relieve congestion, and reduce vehicle miles travelled in order to reduce GHG emissions.
In 2014, SB 862 established the Transit and Intercity Rail Capital Program (TIRCP), which authorized
grants from California’s Greenhouse Gas Reduction Fund for “transformative capital improvements” in
the state’s rail system; the first stated objective listed in this legislation is a reduction is greenhouse gases
(Caltrans 2018). In 2015-2016 The TIRCP received USD 200 million and has since appropriated 10% of
the state’s annual cap-and-trade proceeds; Approximately USD 3 billion in additional funds have been

directed to the TIRCP from SB 1 (2017) between 2017-2027 (Caltrans 2018a).

The state government continues to pay particular attention to the development of 100% renewable
energy-powered high-speed rail, to which 25% of annual proceeds from the state’s Greenhouse Gas
Reduction Fund are directed Beginning in FY 2015-2016 (SB 862 2014). According to the Governor’s
Interagency Working Group on Zero-Emission Vehicles (2018) the development of a comprehensive

high-speed rail network “represents the backbone of the state’s transition to electrified transportation”.
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The most recent reauthorization of federal transit program funding since MAP-21 (2013) is the
Fixing America’s Surface Transportation Act (FAST) (2015), which is providing stable funding analogous
with MAP-21 funding until 2020. In addition to funding existing transit programs, FAST (2015)
reintroduced the Discretionary Bus Program whereby grants will be used to replace older fleet buses and
increase deployment of zero or near zero emission buses (Federal Transit Administration 2017). At the
state level, the most recent transportation funding initiative, and most significant legislation in a generation
in terms of the amount of funding, is SB 1, The Road Repair and Accountability Act (2017). This landmark
legislation provides USD 54 billion dollars over ten years to fix a backlog of transportation related repairs
and pursue a more sustainable, low-carbon transportation system (State of California 2019). Roughly half
of the USD 54 billion dollars is directed to state transportation infrastructure investments (e.g. highway
improvements), while the remaining funds are directed to programs significant to supporting mass transit,

active transportation and congestion relief (State of California 2019).

SB 1 (2017) also provides significant funding to programs that have a large, but not sole, focus on
transit initiative such as the State-Local Partnership Program (USD 200 million annually) and the State
Transportation Improvement Program, which was restored by this legislation (State of California 2019).
While the magnitude of funding under this legislation may seem enormous, it is just a start to addressing
the backlog of transportation funding shortfalls. During the ten years of SB 1 funding program, the state
faces a USD 59 billion shortfall to keep the existing state highway system in a state of goof repair, cities
and counties face a USD 78 billion shortfall to adequately maintain local streets and roads, and
California’s public transit system faces a USD 72 billion shortfall over the same time period (Garrett 2016;
SB 12017).

Other TDM measures

Active transportation

Early efforts to encourage active transportation in California, specifically bicycle commuting,
began in 1993 with the establishment of the Bicycle Transportation Account (BTA), which provides USD
7.2 million in dedicated annual funding for city and county bicycle projects (Caltrans Division of Local
Assistance 2017). In order to receive funding for eligible projects, local agencies must prepare a Bicycle

Transportation Plan conforming to Streets and Highways Code 891.2, which must then be approved by
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the local Regional Transportation Planning Agency (Caltrans Division of Local Assistance 2017).

Dedicated funding efforts for actvie transportation also increased in the early 1990s at the federal level.

Changes to federal transportation funding in the 1990s mark the shift to dedicated funding streams
for active transportation infrastructure and programs, starting with ISTEA (1991). Prior to this the Federal
Aid Highway Act (1973) allowed for discretion for how local governments would spend federal
transportation funds, but this flexibility did not result in a large portion of funded active transportation
projects; between 1974 and 1991 only 385 active transportation projects were obligated nationally,
representing roughly USD 85.6 million in 2013 dollars (Fields and Cradock 2014). The passing of ISTEA
(1991) represented a shift to a “post-interstate” era where transportation policy started to have much more
of a multi-modal focus, specifically in the form of a dedicated funding stream for “transportation

enhancement projects” (Weingroff, 2001; cited in Fields and Cradock 2014).

ISTEA (1991) resulted in a “dramatic increase” in federal funding for bicycle and pedestrian
infrastructure and facilities, which was continued and built upon in two subsequent federal transportation
bills, TEA-21 (1998) and SAFETEA-LU (2005) (Handy, McCann, Bailey, McRee, Meharg, Ewing and
Wright 2009; Fields and Cradock 2014). TEA-21 (1998) increased funding for bicycle and pedestrian
projects significantly, more than doubling spending over the six-year life of the bill from the previous
transportation bill ISTEA (1991) (Handy et al. 2009). SAFETEA-LU (2005) further expanded
opportunities for federal funding for bicycle and walking projects. Over the course of this funding bill
(2006-2010) 11,669 projects were funded by roughly USD 4 billion authorized under this legislation
(Handy et al. 2009; Fields and Cradock 2014).

In the early 2000s Caltrans set ambitious targets to increase active transportation trips and
developed a plan to meet these objectives, specifically through increasing funding and comprehensive
planning efforts to integrate active transportation infrastructure into the state transportation system (Safe
Transportation Research and Education Center [SafeTREC] 2017). The 2003 plan, California Blueprint
for Bicycling and Walking, set goals to increase walking and bicycling trips by 50% by 2010 and reduce
pedestrian and cyclist fatalities by 50% by the same year (Safe Transportation Research and Education

Center [SafeTREC] 2017).
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Also, in 2001, the first comprehensive and significant Deputy Directive for Caltrans on walking
and cycling, DD-64, was set out, stating “the need to accommodate non-motorized travelers as an
important consideration in impro