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“ 

This case study has been developed for the UK’s Energy Systems Catapult under the Rethink ing 

Decarbonisation Incentives project, aiming to draw lessons from international experience of policies to 

improve the framework of economic drivers for decarbonisation in the UK. 

 

California’s Global Warming Act of 2006 established ambitious emission reduction goals for the State, 

and gave California’s Air Resources Board (CARB) responsibility for developing, monitoring and 

updating plans to achieve these goals. CARB undertook a cross governmental policy scoping exercise, 

engaging with relevant agencies to assess the emission reduction impacts of existing policies and 

identify gaps. In addition, CARB designed and implemented the California Cap and Trade (C&T) 

scheme as a back-stop to complement existing and future policies, ensuring climate targets were met.  

 

This case study focuses on the policy development and governance processes involved in 

implementing the Act in California, and CARB’s central role in those. It also covers the role that the C&T 

is intended to have alongside complementary measures in supporting the achievement of California’s  

climate change goals. Finally, whether the overlap of complementary policies is efficient is also 

explored.  

 

Key findings 
• California’s approach to climate change mitigation is based on a key piece of legislation (Global 

Warming Act/AB32), which establishes greenhouse gas emission reduction goals.  The Act 

mandates CARB to develop and monitor Climate Change Scoping Plans to achieve these goals, 

and to update the plan every five years. 

• The development of the initial plan required an unprecedented level of cross -governmental 

cooperation to develop a coherent policy package that is consistent with the State’s other policy 

objectives, some of which are unrelated to climate change. The plan identified a raft of 

complementary and overlapping policy measures and regulations, and proposed the 

development of a C&T scheme.  

• Around three quarters of the required emissions reductions were expected to be driven by sectoral 

focused regulations, obligations & incentives such as electricity and fuel portfolio standards, 

vehicle emissions standards & energy efficiency policies.  The C&T scheme provides a backstop 

policy to manage any shortfall in the effectiveness of these policies by capping overall emissions. 

• The approach of using complementary policies together with C&T was adopted because they 

were viewed as necessary for tackling non-price barriers such as incentivising innovation and to 

address distributional impacts. Although C&T was less costly than some of the measures 

proposed, C&T was considered insufficient on its own to meet the targets in capped sectors.  

• Not all sectors fall under the C&T regime, however.  California has left some sectors (most notably 

agriculture) uncapped due to their unsuitability for cap and trade, including challenges associated 

with precise measurement and tracking of emissions. For these sectors other climate change 

policies including offsetting have been used. 

 

  
“Climate change presents an 

unprecedented set of challenges for 

California. We are already experiencing 

its impacts and know that they will only 

increase. But it can also be a great 

unifier. It gives us the opportunity to 

focus on doing more with less; to work 

across programmatic, policy and 

political boundaries; and to figure out 

ways to achieve various goals more 

quickly and more effectively.” 

 
CARB, AB32 Scoping Plan 2008 

Interaction of Climate Policies in California 
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Abbreviations 
  

AB32 Assembly Bill 32 

CalEPA California’s Environmental Protection Agency  

CARB California Air Resources Board 

CI Carbon Intensity 

C&T Cap and Trade 

CAT Climate Action Team 

CEC California Energy Commission 

CPUC California Public Utilities Commission 

EJAC Environmental Justice Advisory Committee  

ETAAC Economic and Technology Advancement Advisory Committee 

LCFS Low Carbon Fuel Standard 

MAC Market Advisory Committee 

RPS Renewable Portfolio Standard 

SB Senate Bill 

WCI Western Climate Initiative 

ZNE Zero-net energy 

 

Nomenclature 
  

CO2 Carbon dioxide 

GHG Greenhouse gases 

Mt Million tonnes 

MMt Million metric tonnes 

tCO2e Tonnes of carbon dioxide equivalent 

 
 

Copyright statement and disclaimer 

 
This report forms part of the Energy Systems Catapult project ‘Rethinking Decarbonisation 
Incentives’ co-funded by the Energy Technologies Institute. This report is the Copyright of Energy 

Systems Catapult and has been prepared by Ricardo Energy & Environment, a trading name of 
Ricardo-AEA Ltd under contract ESC1764 dated 19/02/2018. The contents of this report may not 
be reproduced, in whole or in part, nor passed to any organisation or person without the specific 

prior written permission of Energy Systems Catapult. Ricardo Energy & Environment accepts no 
liability whatsoever to any third party for any loss or damage arising from any interpretation or use 
of the information contained in this report, or reliance on any views expressed therein, other than 

the liability that is agreed in the said contract. 
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Policy overview  
Policy narrative  

The cap and trade (C&T) system in California took effect in early 2012 and became and enforceable 

compliance obligation on 1st January 2013. In 2017, California legislation formally extended the C&T 

program to 2030.1 

 

Coverage, obligated entities and eligibility 

In 2013, the program started for electricity generators and large industrial facilities emitting 25,000 

MtCO2e or more annually. Specifically, large industrial facilities (including cement production, glass 

production, hydrogen production, iron and steel production, lead production, lime manufacturing, nitric 

acid production, petroleum and natural gas systems, petroleum refining, pulp and paper manufacturing,  

including cogeneration facilities co-owned/operated at any of these facilities), electricity generation,  

electricity imports, other stationary combustion, and CO2 suppliers. 

 

In 2015, in order to include the transport sector, the scope of the program was extended to include fuel 

suppliers, with an upstream point of regulation. Specifically, suppliers of natural gas, suppliers of 

reformulated blend stock for oxygenate blending and distillate fuel oil, suppliers of liquid petroleum gas 

in California and suppliers of liquefied natural gas, were included.2 Today the program covers  

approximately 85% of emissions in California, coving the Commercial and Residential, Electric Power,  

Industrial, Transportation sectors as shown in Figure 1. 

 

 

Figure 1. Greenhouse gas emissions by sector in California in 2015 (MMtCO2e)3 

 

 

 

                                                 
1 Calif ornia Air Resources Board, Climate Change Scoping Plan - a f ramework f or change - Pursuant to AB 32 Calif ornia Global Warming 

Solutions Act of  2006, December 2008 
2 Calif ornia Env ironmental Protection Agency , Air Resources Board, Ov erv iew of  ARB Emissions Trading Program, February  2015, av ailable at: 

https://www.arb.ca.gov /cc/capandtrade/guidance/cap_trade_ov erv iew.pdf  [accessed 11/05/2018] 
3 Calif ornia Air Resources Board (2017). California Greenhouse Gas Emission Inventory – 2017 Edition. Retriev ed on 28/03/2018 f rom 

https://www.arb.ca.gov /cc/inventory/pubs/reports/2000_2015/ghg_inv entory _trends_00-15.pdf   
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https://www.arb.ca.gov/cc/capandtrade/guidance/cap_trade_overview.pdf
https://www.arb.ca.gov/cc/inventory/pubs/reports/2000_2015/ghg_inventory_trends_00-15.pdf
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Mechanism and economic incentive 

 

Cap level and targets. Figure 2 shows the values of the absolute cap for the California C&T program. 

The increase in 2015 is explained by the expansion of scope to include the transport sector in the 2nd 

compliance period of the program. The 2020 cap level is compliant with the goal of achieving the 1990 

emission levels for capped sectors, whereas the 2030 level is compliant with achieving a 40% reduction 

from 1990 levels.  

 

The initial 2008 Scoping plan for the Assembly Bill 32 (AB32) explained that the C&T program would 

play a crucial role in helping California achieve the 2020 emission goal, as emission under the capped 

sectors (85% of total) plus those from uncapped sources would be no greater than the target.  

 

The extension of the C&T program beyond 2020 was only made certain during the 2017 scoping plan 

update exercise. This followed an evaluation of the cost effectiveness of meeting the climate 2030 

targets using alternative carbon pricing instruments (carbon tax, cap and tax hybrids), but ultimately 

recommended maintaining the C&T program.  

  

Figure 2 California C&T cap level 

 

Allocation of Allowances. As the program evolves, a transition is being made from free distribution to 

auctioning of allowances. 

 

Large industrial facilities  

• Allocation of allowances for most industrial sectors is set at about 90% of average emissions, 

based on benchmarks that reward efficient facilities  

• For most industrial sectors, distribution of allowances is updated annually according to the 

production at each facility. This approach creates an incentive to maintain production activities  

in California because the amount of allowances received in the future is dependent on 

continued California output.4 

                                                 
4 Calif ornia Air Resources Board , Cap and Trade 2010 rulemaking – Appendix J - Allowance Allocation, 

https://www.arb.ca.gov /regact/2010/capandtrade10/capandtrade10.htm [Accessed 09042017] 
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Electrical distribution and natural gas utilities  

• Free distribution of allowances, with the requirement that the value of allowances must be used 

to benefit ratepayers and achieve greenhouse gas emissions reductions  

• For electrical distribution utilities, free allocation is set at about 90% of average emissions  

• For natural gas utilities, free allocation is based on natural gas supplied in 2011 to non-covered 

entities  

 

Cost Containment and Market Flexibility Mechanisms. Trading of allowances and the use of offsets  

minimises cost of pollution controls. To guard against shortages and price swings, banking of 

allowances is permitted. In addition, multi-year compliance periods are used to buffer annual variations 

in product output. Finally, 4% of allowances are held in a strategic reserve, and released to the market  

in the event of price spikes, in order to manage costs of compliance.  

 

Offsets. These are allowed for up to 8% of a facility’s compliance obligation. Offsets must be sourced 

from emissions-reduction projects in U.S, and are restricted to independently verified projects in five 

areas: forestry, urban forestry, dairy digesters, destruction of ozone-depleting substances, and mine 

methane capture. A rice cultivation protocol is currently under development. Box 1 describes the current  

progress with the implementation of the offsetting program as per the 2014 Scoping Plan update.  

 

Box 1 Progress with the Offsetting Programmes5 

The Cap-and-Trade Regulation currently recognises offset protocols for five project areas: forestry,  
urban forestry, manure digesters, and the destruction of ozone-depleting substances, fugitive mine 
methane, and is developing a protocol to reduce GHG emissions from rice cultivation. For some of 

these project areas such as manure digesters, there has been poor uptake of offsetting opportunities  
on the project developer side due to non-financial market barriers. 
 

CARB notes that with just the envisioned six compliance offset protocols, it is clear there will not be 
enough offsets to meet the 2013–2020 maximum offset demand if every entity chose to use the 
maximum number of allowable offsets. While CARB will continue to evaluate additional offset  

protocols with an emphasis on in-state opportunities, there will be challenges since under AB 32,  
offsets must be additional to any regulatory requirement and beyond business -as-usual. California’s  
preference for regulatory solutions—which are mandatory under a regulation as opposed to voluntary  

under an offset protocol—ensures maximum emission reductions. However, these are limited to 
offsets generated in State. 
 

 

Linkage with other C&T Schemes. California, Québec, and Ontario are members of the Western 

Climate Initiative (WCI)6, a collaboration among states and provinces to address climate change at a 

regional level. Within WCI, the three jurisdictions collaborated on the development of cap-and-trade 

program-design recommendations, providing a roadmap for program implementation and 

harmonisation. California formally linked its system with Québec's in January 2014. In September 2017,  

Ontario, Quebec and California signed an agreement to link their systems beginning in 20187. 

 

The similar design features and minimum stringency requirements facilitate linkage among the 

California, Québec, and Ontario programs. In addition, Senate Bill 1018 (SB 1018)8 requires that the 

                                                 
5 Calif ornia Air Resources Board, First Update to the Climate Change Scoping Plan– Building to the Framework - Pursuant to AB 32 Calif ornia 

Global Warming Solutions Act of  2006, May  2014 
6 Western Climate Initiativ e, Inc, av ailable at: http://www.wci-inc.org/ [accessed 11/05/2018] 
7 International Carbon Action Partnership, https://icapcarbonaction.com/ [accessed 11/05/2018] 
8 Calif ornia legislativ e inf ormation, Senate Bill no. 1018, Chapter 39, av ailable at 

https://leginf o.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201120120SB1018 [accessed 11/05/18] 

http://www.wci-inc.org/
https://icapcarbonaction.com/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201120120SB1018
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Governor make four findings prior linking the California Program with other jurisdictions. Under SB 1018,  

the Governor must find that the linked program:  

• Has requirements that are equivalent to or stricter than the California Program;  

• Will allow for continued enforceability of AB 32;  

• Is fully enforceable within its own jurisdiction; and  

• Does not impose liability on California.  

 

The effect of linkage depends on the relative size, stringency, cost of reductions, and availability of 

offsets in the linked Programs. The economic analysis for the 2012 amendments to the Regulation 

found that linking with Québec could cause the allowance price in California to remain unchanged or 

increase slightly. Observed allowances prices are in line with the 2012 projections as there has been 

no noticeable change in the price of allowances when the programs officially linked in January 2014 or 

with the first joint auction of allowances in December 20149. It is anticipated that linkage with the Ontario 

program would have a similar impact on the California Program, given the relative size, stringency, and 

cost of reductions available among the programs. Table 1 provides the jurisdictional GHG targets, which 

translates to cap setting for California, Québec, and Ontario.  

 
Table 1 Jurisdictional GHG Emissions Targets10  

Target year California Quebec Ontario 

2020 Equal to 1990 20% below 1990 15% below 1990 

2030 40% below 1990 37.5% below 1990 37% below 1990 

 

Compliance 

The “compliance period” is the three-year period for which the compliance obligation is calculated for 

covered entities11 (except for the first compliance period, which was the pilot phase). Allowance 

allocations are calculated with reference to the activity level data for an entity within these compliance 

periods. Allowances do not expire and are not removed from the system until they are retired for some 

compliance purpose, which means they can be banked between compliance periods.  

 

CARB has a market monitoring group that coordinates with state and federal agencies on market  

oversight. Every year, covered entities turn in allowances and offsets for 30% of previous year’s  

emissions, whereas each compliance period, covered entities turn in allowances and a limited number 

of offsets covering the remainder of emissions in that compliance period. If the compliance deadline is 

missed or there is a shortfall, four allowances must be provided for every tonne of emissions that was 

not covered in time. The program includes mechanisms to prevent market manipulation.  

 

                                                 
9 Calif ornia Air Resources Board, Cap and Trade GHG 2018- Proposed amendments to the Calif ornia cap on greenhouse gas emissions and 

market-based compliance mechanisms regulation , av ailable at: 

https://www.arb.ca.gov /regact/2018/capandtradeghg18/capandtradeghg18.htm?utm_medium=email&utm_source=gov deliv ery  [accessed 

11/05/18] 
10 Quebec Ministry  of  Sustainable Dev elopment, Press Release - GHG Emissions Reduction Target - with a target reduction of  20% by  2020, 

Québec remains a leader in the f ight against climate change, 2009, av ailable at: 

http://www.mddelcc.gouv .qc.ca/communiques_en/2009/c20091123-cibleges.htm [accessed 11/05/2018] 
Ontario Ministry  of  Env ironment and Climate Change, Ontario First Prov ince in Canada to Set 2030 Greenhouse Gas Pollution Reduction Target, 

May  2015, av ailable at: http://news.ontario.ca/ene/en/2015/05/ontario-f irst-province-in-canada-to-set-2030-greenhouse-gas-pollution-reduction-

target.html, [accessed 11/05/2018] 

Quebec Ministry  of  Sustainable Dev elopment, Special consultation on establishing a 2030 greenhouse gas (GHG) emission reduction target f or 
Québec in the order of  37.5%, compared to 1990 lev els, av ailable at: 
http://www.mddelcc.gouv .qc.ca/changementsclimatiques/consultations/cible2030/index -en.htm, [accessed 11/05/2018] 

http://news.ontario.ca/ene/en/2015/05/ontario-f irst-prov ince-in-canada-to-set-2030-greenhouse-gas-pollution-reduction-target.html  
11 CARB, Calif ornia Cap and Trade 2010 - Final Regulation Order - Article 5: Calif ornia Cap On Greenhouse Gas Emissions and Market-Based 

Compliance Mechanisms 2011 - https://www.arb.ca.gov /regact/2010/capandtrade10/capandtrade10.htm [Accessed 09042017] 

https://www.arb.ca.gov/regact/2018/capandtradeghg18/capandtradeghg18.htm?utm_medium=email&utm_source=govdelivery
http://www.mddelcc.gouv.qc.ca/communiques_en/2009/c20091123-cibleges.htm
http://news.ontario.ca/ene/en/2015/05/ontario-first-province-in-canada-to-set-2030-greenhouse-gas-pollution-reduction-target.html
http://news.ontario.ca/ene/en/2015/05/ontario-first-province-in-canada-to-set-2030-greenhouse-gas-pollution-reduction-target.html
http://www.mddelcc.gouv.qc.ca/changementsclimatiques/consultations/cible2030/index-en.htm
https://www.arb.ca.gov/regact/2010/capandtrade10/capandtrade10.htm
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In addition, covered entities must report 3rd party verified emissions and additional data annually (as  

required since 2008), as required under the Mandatory Reporting Regulation.  

 

Institutional set-up 

As is further explained in Section 0 CARB is responsible for developing both detailed policy and 

regulation for the C&T program. However, the broad policy priorities for the C&T programme are 

established within state legislation (AB32), which also establishes the legal powers of the CARB to 

enforce the program. Thus, although CARB performs both policy development and regulation this is 

done under a broad policy framework that is established independently by elected officials.  

 

Effectiveness and cost effectiveness  

Figure 3 shows the historical settlement prices (current) for the auctions in the Californian C&T scheme. 

Joint auctions were held with Quebec as of November 2014, and Ontario as of February 2018.  

Otherwise, no formal evaluation of the cost-effectiveness of the C&T programme has been undertaken.   

 

Figure 3 Current Auction Settlement Price, 2012-201812 

 

California Assembly Bill 32 
The California Global Warming Solutions Act of 2006 (AB 32)13 mandated that the state reduce its 

greenhouse gas emissions to 1990 levels by 2020. In addition, Executive Order S-3-0514 specified 

California was to reduce GHG emissions to 80% below 1990 levels by 2050. In 2016, California passed 

further legislation to reduce emissions by 40% compared to 1990 levels by 2030. 15 Legislative 

provisions associated with AB 32 also specified regulations and policies created should consider other 

societal and economic benefits, diversification of energy supply, and environmental and public health.  

 

                                                 
12 Calif ornia Air Resources Board, Calif ornia Cap and Trade Program – Auction settlement prices and results, Feb 2018, av ailable at: 

https://www.arb.ca.gov /cc/capandtrade/auction/results_summary.pdf  [accessed 11/05/18] 
13 Calif ornia legislativ e Counsel, Assembly  Bill No 32, Av ailable at: http://www.leginf o.ca.gov /pub/05-06/bill/asm/ab_0001-

0050/ab_32_bill_20060927_chaptered.pdf , [accessed 11/05/2018] 
14Calif ornia Gov . Arnold Schwarzenegger, Executiv e Order S-3-05, June 1, 2005 av ailable at: 

http://www.climatechange.ca.gov /state/executive_orders.html [accessed 11/05/2018] 
15 Calif ornia Air Resources Board , Assembly  Bill 32 Ov erv iew , av ailable at: https://www.arb.ca.gov /cc/ab32/ab32.htm [accessed 11/05/2018] 

0

2

4

6

8

10

12

14

16

N
o
v
-1

2

F
e

b
-1

3

M
a

y
-1

3

A
u

g
-1

3

N
o
v
-1

3

F
e

b
-1

4

M
a

y
-1

4

A
u

g
-1

4

N
o
v
-1

4

F
e

b
-1

5

M
a

y
-1

5

A
u

g
-1

5

N
o
v
-1

5

F
e

b
-1

6

M
a

y
-1

6

A
u

g
-1

6

N
o
v
-1

6

F
e

b
-1

7

M
a

y
-1

7

A
u

g
-1

7

N
o
v
-1

7

F
e

b
-1

8

$
tC

o
2
e

California only California-Quebec California-Quebec-Ontario

https://www.arb.ca.gov/cc/capandtrade/auction/results_summary.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.climatechange.ca.gov/state/executive_orders.html
https://www.arb.ca.gov/cc/ab32/ab32.htm


 Interaction of Climate Policies in California 

 
 

8 

  

 

California Air Resource Board’s role in the implementation of AB 32  

AB 32 directed California Air Resource Board (CARB) to develop early actions and a Scoping Plan to 

identify how best to achieve the targets. Figure 4 shows numerous stakeholder groups which interacted 

in the development, implementation, monitoring and updating of the AB32 Scoping plan. These include 

the Climate Action Team (CAT) of state agencies chaired by California’s Environmental Protection 

Agency (CalEPA), created by S-3-05 in 2005. At the time of the initial Scoping Plan, CARB 

acknowledged that the CAT would be central to the success of AB 32, which requires an 

“unprecedented level of cooperation across the state’s government”.16 The CAT is comprised of a sector 

or topic specific subgroups of government representatives and experts, who collaborated to propose 

the regulatory measures required for achieving AB32 targets. CARB was represented in all sub-group.  

In addition, CARB was responsible for appointing an Environmental Justice Advisory Committee 

(EJAC), an Economic and Technology Advancement Advisory Committee (ETAAC), and a Market  

Advisory Committee (MAC) 17to advise on the Scoping plan development. In this way, CARB 

coordinated the development and final drafting of the initial Scoping Plan for AB32, which was submitted 

to CalEPA and the governor’s office for approval.  

 

Following the development of the initial Scoping Plan, CARB has the responsibility for monitoring 

progress with implementing the measures under the Scoping Plan. The state agency involved in 

implementing measures under the Plan must report to CARB, such as the California Energy 

Commission (CEC) which is responsible for implementing the Renewable Portfolio Standard (RPS) and 

energy efficiency measures. CARB itself also has responsibility for implementing measures, such as 

the Low Carbon Fuel Standard (LCFS) and the C&T program.  

 
Figure 4 Stakeholders involved in design of Scoping Plan and implementation of AB32 

 

                                                 
16 Calif ornia Air Resources Board, Climate Change Scoping Plan - a f ramework f or change - Pursuant to AB 32 Calif ornia Global Warming 

Solutions Act of  2006, December 2008 
17 There were 14 members of  the MAC, including representativ es of  env ironmental campaigning and research groups, f inanciers, climate change 

academics, and env ironmental policy  makers within the US, UK and EU. Source: Calif ornia Air Resources Board, Market Adv isory  Committee 

Members, February  2007 
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CARB is responsible for updating the scoping plan every five years, evaluating progress toward GHG 

goals, and addressing deviations where necessary. Like the elaboration of the Scoping plan, the update 

process involves engaging with the stakeholder groups identified in Figure 4. For the 2014 update,  

under the guidance of the CAT, CARB convened the state agencies to identify and describe a long-

term vision and near-term activities to put California on the path to its 2050 emission reductions. 18 

 

Discussions were focused around six areas - energy, transport, agriculture, water, waste and land-use.  

These inputs to the update where gathered by CARB which was advised by EJAC and a panel of 

economic and scientific experts. A discussion draft, ‘Proposed Update’ and accompanying 

environmental analysis was released for public comment, before the ‘Final Fist Update’ with comments  

received was released in May 2014. 

 

AB32 Initial Scoping Plan and the role of Cap and Trade 
The 2008 Scoping Plan identified all the GHG reductions measures which California would undertake 

to meet the 2020 target. It covers measures across all sectors of the Californian economy, reflecting 

the broad-based cross-governmental engagement which developed the Plan. It had to reconcile a 

number of competing policy objectives, some of which were unrelated to climate change mitigation:19 

• Ensure the State achieves the 2030 target.  

• Provide air quality co-benefits.  

• Prioritise rules and regulations for direct GHG reductions.  

• Provide protection against emissions leakage.  

• Develop greenhouse gas reduction programs that can be readily exported to other jurisdictions.  

• Minimise costs and increase investment in disadvantaged and low-income communities, and 

low-income households.  

• Avoid or minimise the impacts of climate change on public health by continuing reductions in 

GHGs.  

• Provide compliance flexibility 

• Support the Clean Power Plan and other federal climate programs. 

 

CARB and advisors evaluated a comprehensive array of approaches and tools to achieve the required 

emission reductions. At the time of the development of the Scoping Plan, a number of GHG mitigation 

measures were already underway in California and expected to make a very significant contribution to 

GHG emission goals. The most significant measures included those in the transportation sector (Pavley  

Standards and the LCFS) which were implemented by CARB, and the RPS and energy efficiency 

standards, implemented by CEC. These measures are described in Box 2. 

 

Box 2 Complementary policies under the AB32 Scoping Plan 

 

Transportation Sector Programs 

 

Key programs in the transport sector include two phases of vehicle emissions standards (known as 

Pavley standards, named after Senator Frances Pavley who authored the underlying law) and a 

LCFS. Phase 1 Pavley standards target emissions from model years 2009-2016. These were 

estimated to achieve 26 Mt of emissions reductions and were incorporated into the 2020 emissions 

baseline. Phase 2 Pavley standards apply to model years 2017-2025 and are expected to achieve 

approximately 3.8 Mt of emissions reductions. The LCFS applies to all transportation fuel providers 

                                                 
18 Calif ornia Air Resources Board, First Update to the Climate Change Scoping Plan– Building to the Framework - Pursuant to AB 32 Calif ornia 

Global Warming Solutions Act of  2006, May  2014 
19 Adapted f rom Calif ornia Air Resources Board, Calif ornia’s 2017 Climate Change Scoping Plan, Nov ember 2017  
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in California and aims to reduce the carbon intensity (CI) of fuels by a minimum of 10% by 2020. 

Reductions of 15 Mt are estimated to be accomplished by the LCFS. 

 

Renewable Portfolio Standard  

California’s commitment to increasing renewable energy throughout the state predates AB 32 and 

has continually received substantial support through many different programs and incentive 

mechanisms. California’s RPS requires investor-owned utilities, publicly owned utilities, electric 

service providers, and community choice aggregators to increase procurement from eligible 

renewable energy resources20. In 2002, California’s RPS was established with a target of 

increasing renewable energy to 20% of the state generation mix by 2017. In 2009, the RPS was 

increased to 33% by 2020 and was estimated to achieve 11 Mt of emission reductions across the 

state. In 2015, the RPS was increased to 50% renewable generation by 2030. 21 

 

Energy Efficiency Programs  

Energy efficiency programs have been a long history of being used in California to achieve 

environmental and energy policy objectives. California aims to cut energy use in buildings through 

the Title 24 Building Energy Efficiency Standards. Every three years the CEC establishes minimum 

standards of efficiency for new building design, construction, and operation22. California’s Building 

Energy Efficiency Standards aim to support California’s zero-net energy (ZNE) goals, where all 

newly constructed low-rise residential buildings are to be ZNE by 2020 and all new commercial 

buildings by 203023. Building Energy Efficiency Standards also serve to improve the energy 

efficiency of existing buildings and strengthen building codes. In addition, the CEC Energy is 

mandated to create energy efficiency standards for all new appliances not covered by federal 

energy efficiency standards. The California Public Utilities Commission (CPUC) also aims to 

incentivise energy efficiency programs for electric utilities and increased use of combined heat and 

power. 

Several energy efficiency programs were estimated to achieve 12 Mt of emissions reductions in 

201324. These reductions are included in the 49 Mt of estimated emission reductions from 

complimentary policies covered by the cap-and-trade program, and are not included in the AB-32 

emissions baseline25. 

 

Through the Scoping Plan exercise, CARB and advisors (EJAC, ETAAC and MAC) considered and 

ultimately proposed the development of C&T program: “reducing greenhouse gas emissions from the 

wide variety of sources can best be accomplished through a cap-and-trade program along with a mix 

of complementary strategies that combine market-based regulatory approaches, other regulations,  

voluntary measures, fees, policies, and programs”. 26  

 

The rationale for combining C&T and complementary measures was elaborated in the Scoping Plan:  

                                                 
20 Calif ornia Public Utilities Commission, Calif ornia Renewables Portf olio Standard (RPS), av ailable at: http://www.cpuc.ca.gov /RPS_Homepage/ , 

[accessed 11/05/2018] 
21 Calif ornia Public Utilities Commission, Calif ornia Renewables Portf olio Standard (RPS), av ailable at: http://www.cpuc.ca.gov /RPS_Homepage/ , 

[accessed 11/05/2018] 
22 The Calif ornia Energy  Commission, Achiev ing Energy  Ef f iciency, July 2015, av ailable at: 

http://www.energy .ca.gov /commission/fact_sheets/documents/core/EE-Achieving_Energy _Efficiency.pdf [accessed 11/05/2018] 
23 The Calif ornia Energy  Commission, Energy  Ef f iciency Programs, av ailable at: http://www.energy .ca.gov /efficiency/ [accessed 11/05/2018] 
24 Electric Power Research Institute, Exploring the Interaction Between Calif ornia’s Greenhouse Gas Emissions Cap-and-Trade Program and 

Complementary  Emissions Reduction Policies, March 2013, av ailable at: 

https://ieta.wildapricot.org/resources/EU/Ov erlapping_Policies_Draf ting_Group/epri_complementary _mech_report_highlighted.pdf  [accessed 

11/05/2018] 
25 Electric Power Research Institute, Exploring the Interaction Between Calif ornia’s Greenhouse Gas Emissions Cap-and-Trade Program and 

Complementary  Emissions Reduction Policies, March 2013, av ailable at: 

https://ieta.wildapricot.org/resources/EU/Ov erlapping_Policies_Draf ting_Group/epri_complementary _mech_report_highlighted.pdf  [accessed 

11/05/2018] 
26 Calif ornia Air Resources Board, Climate Change Scoping Plan - a f ramework f or change - Pursuant to AB 32 Calif ornia Global Warming 

Solutions Act of  2006, December 2008 

http://www.cpuc.ca.gov/RPS_Homepage/
http://www.cpuc.ca.gov/RPS_Homepage/
http://www.energy.ca.gov/commission/fact_sheets/documents/core/EE-Achieving_Energy_Efficiency.pdf
http://www.energy.ca.gov/efficiency/
https://ieta.wildapricot.org/resources/EU/Overlapping_Policies_Drafting_Group/epri_complementary_mech_report_highlighted.pdf
https://ieta.wildapricot.org/resources/EU/Overlapping_Policies_Drafting_Group/epri_complementary_mech_report_highlighted.pdf
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• C&T provides a consistent economy wide carbon pricing signal for cost effective 

emission reductions. The Plan states that market price of emissions allowances would yield 

an enduring price signal for GHG emissions across the economy, providing incentives for the 

market to find new ways to reduce emissions.  ETAAC emphasised that “the declining cap could 

send the right price signals to shape the behaviour of consumers when purchasing products  

and services. It would also shape business decisions on what products to manufacture and 

how to manufacture them. Establishing a price for carbon and other GHG emissions can 

efficiently tilt decision-making toward cleaner alternatives”. 27 

 

• By providing more certainty over emission levels, C&T is California’s backstop for 

achieving 2020 targets in the covered sectors. CARB recognized that due to several factors,  

“including information discovered during regulatory development, technology maturity, and 

implementation challenges”, 28 the actual effectiveness of complementary measures by 2020 

target could be lower or higher than their estimates.  C&T would therefore play an important role 

in making up any shortfall in the effectiveness of complementary policies. By establishing an 

overall limit on the emissions in the capped sectors, C&T would provide a measure of certainty 

that the total quantity of emissions in 2020 would meet the required targets. The 2017 Scoping 

Plan update affirms that “The Cap-and-Trade program is designed to fill the gap in the required 

emissions reductions over and above what is achieved by the prescriptive measures ”. 29 

 

However, the plan also recognised that C&T alone would be insufficient to meet the climate 

targets in the capped sectors, due to imperfect markets and barriers. The Plan stated that, “if 

markets were perfect, C&T would bring enough new technologies into the market and stimulate the 

necessary industrial RD&D to solve the climate change challenge in a cost-effective manner.” 30 

However, as the Market Advisory Committee noted, placing a price on GHG emissions addresses only 

one of many market failures that impede solutions to climate change. Additional market barriers and 

co-benefits would not be addressed by a C&T scheme alone. Complementary policies are necessary  

to “spur innovation, overcome traditional market barriers (e.g., lack  of information available to energy 

consumers, different incentives for landlords and tenants to conserve energy, different costs of 

investment financing between individuals, corporations and the state government, etc.) and address 

distributional impacts from possible higher prices for goods and services in a carbon-constrained 

world”31. 

 

Figure 5 shows that a total reduction of 174MMtCO2e was expected compared to BAU by 2020, 84% 

of which from capped sectors (146.7 MMtCO2e). Within capped sectors, pre-existing measures were 

expected to delivery 76.5% of reductions (112.3 MMtCO2e) with C&T responsible for the remaining 

23.5% (34.4 MMtCO2e). As stated, the Pavley standards, energy efficiency measures, RPS and LCFS 

combined were expected to have the most significant contributions to emiss ion reductions by 2020.  

16% of emission reductions were expected to come from uncapped sectors (27.3 MMtCO2e), principally  

through measures to restrict high global warming potential gases.  

 

                                                 
27 Calif ornia Air Resources Board, Climate Change Scoping Plan - a f ramework f or change - Pursuant to AB 32 Calif ornia Global Warming 

Solutions Act of  2006, December 2008 
28 Calif ornia Air Resources Board, Climate Change Scoping Plan - a f ramework f or change - Pursuant to AB 32 Calif ornia Global Warming 

Solutions Act of  2006, December 2008 
29 Calif ornia Air Resources Board, Calif ornia’s 2017 Climate Change Scoping Plan, Nov ember 2017 
30 Calif ornia Air Resources Board, Calif ornia’s 2017 Climate Change Scoping Plan, Nov ember 2017 
31 Calif ornia Air Resources Board, Calif ornia’s 2017 Climate Change Scoping Plan, Nov ember 2017 
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Figure 5 California GHG emissions in 2020 and measures recommended in the 2008 Scoping Plan 

 

Uncapped sectors 

The Plan states that some emissions sources are not currently suitable for inclusion in the cap-and-

trade program due to challenges associated with precise measurement, tracking or sector structure. As 

such, additional policies have been established to cover uncapped sources and sectors, such as 

policies that apply to agriculture and forestry sectors, and high global warming potential gases.  32 Note 

however that these sectors may also be sources of offsets for the C&T programme, as defined below.  

 

For example, in the agriculture sector, objectives under the initial Scoping Plan were to encourage 

voluntary investment in manure digesters, and at the five-year Scoping Plan update determine if the 

program should be made mandatory by 2020. However, the first update to the Scoping Plan published 

in 201433 states that voluntary installation of anaerobic digesters at dairies in California has not 

increased as expected. This is due to the recent economic recession, increased feed and fuel prices, 

lack of sufficient financial incentives, and insufficient utility contracts. CARB stated the intention to 

continue working with relevant stakeholder to remove these barriers to implementation. In addition,  

further research into the potential of alternative mitigation options in the Agriculture sector, possible 

barriers and enablers was also called upon (nitrogen, soil, manure management; water and fuel use; 

land use planning; and climate smart agriculture systems).  

 

Governance of California’s Cap and Trade Program 
CARB was directed to be the lead agency to implement the law for the C&T programme, however the 

key policy parameters (“technologically feasible and cost-effective reductions enabled through a market 

                                                 
32 Calif ornia Air Resources Board, Climate Change Scoping Plan - a f ramework f or change - Pursuant to AB 32 Calif ornia Global Warming 

Solutions Act of  2006, December 2008 
33 Calif ornia Air Resources Board, First Update to the Climate Change Scoping Plan– Building to the Framework - Pursuant to AB 32 Calif ornia 

Global Warming Solutions Act of  2006, May  2014 
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based approach”) are established by state legislators within AB32 itself.  With regard regulatory  

functions, AB32 empowers CARB as the carbon market regulator (and regulator of other measures 

under the Bill), as follows: “The state board shall monitor compliance with and enforce any rule,  

regulation, order, emission limitation, emissions reduction measure, or market -based compliance 

mechanism adopted by the state board pursuant to this division.” 

 

Interaction with other stakeholders 

CARB is a part of the California Environmental Protection Agency (CalEPA), an organization which 

reports directly to the Governor's Office in the Executive Branch of California State Government. CARB 

also interacts extensively with other state agencies. These include organisations with related remits, 

such as the CEC (responsible for energy planning and policy) and the CPUC (regulates electricity 

generation, procurement, electricity and gas rates, transmission and distribution).  It also works closely 

with 35 local air pollution districts. 

 

Legal framework for California C&T program 

In California, the overarching legislative enabler is the AB32, as mentioned previously.  The detailed 

carbon market design is established within the Regulation for the California Cap on Greenhouse Gas 

Emissions and Market-Based Compliance Mechanisms. This is a substantial and detailed Regulation 

with sub-articles covering the scope and applicability of the system, trading account systems, allowance 

arrangements, compliance requirements, trading, linking, offsetting, enforcement and penalties.  

 

Separate to the C&T Regulation, is the Mandatory Greenhouse Gas Reporting Regulation (MRR).  This  

supports the C&T program but is also how California meets certain greenhouse gas reporting 

requirements to the US Environmental Protection Agency under the Code of Federal Regulations.  The 

MRR contains detailed rules for the calculation of greenhouse gas emission from various sources, 

especially industrial processes. In addition to these, CARB produced guidance to help participants in 

the system, particularly through the non-legally binding Regulatory Guidance Document, which 

describes the Regulations in a more user-friendly way. 

 

Comparing the price signals provided by complementary 

policies 
For the 2017 Update to the Scoping Plan substantial modelling was undertaken to try to estimate the 

impact of complementary policies by 2030, in order to define the C&T cap level to this point. One of the 

metrics which was also evaluated was the estimate cost per metric tonne per measure, and this 

provides one basis for comparing the relative price signals sent by each of the measures, as well as 

comparing the performance of each of these measures.  

 

Table 2 provides estimates of the cost per metric tonne of estimated reductions for each measure in 

2030. To capture the fuel and GHG impacts of investments made from 2021 through 2030 to meet the 

2030 GHG goal, the table also includes an evaluation of the cost per metric tonne based on the 

cumulative GHG emissions reductions and cumulative costs or savings for each potential measure from 

2021 through 2030. 

 

It is important to note that this cost per metric tonne does not represent an expected market price value 

for carbon mitigation associated with these measures, but the investment required to meet each 

measure’s emission reductions in the time frames specified.34 According to the Scoping plan update,  

                                                 
34 The methodology  f or estimating these v alues is described as such: 2030 cost per metric tonne was isolated f rom the other meas ures by  

perf orming a series of  sensitiv ity model runs. The same approach of  remov ing each measure indiv idually  is used to estimate the incremental cost 

and emission impacts of  each measure f or the period 2021 to 2030. This cost per metric tonne is calculated as the dif f erence in the 2030 
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the estimates in the table indicate that the relative cost of the measures is reasonably consistent across 

the different measures of cost per metric ton. Measures that are relatively less costly using the 2030 

cost per metric tonne are also less costly using the cost per metric tonne based on the period 2021 to 

2030. However, for several measures the sign of the estimate differs, such that in 2030 the measure 

has a positive cost while there is a negative cost for the period 2021 to 2030. This difference in sign 

occurs because the measure includes increasingly costly investments toward the end of the period 

examined. By examining only 2030, the lower cost components of the measure that occur in earlier 

years are omitted, resulting in a higher cost estimate for 2030 alone. 

 
Table 2 - Estimated Cost Per Metric Ton Tonne of Measures Considered in the 2017 Scoping Plan 

Development and Averaged from 2021 through 203035 

Measure  

Cost/metric 

tonne in 

2030* 

Cost/ metric 

tonne 2021-

2030** 

50% Renewable Portfolio Standarda $175 $100 to $200 

Mobile Sources CFT and Freightb <$50 <$50 

Liquid Biofuels (18% Carbon Intensity Reduction Target for 

LCFS)c 
$150 $100 to $200 

Short-lived Climate Pollutant Strategyd $25 $25  

2x additional achievable energy efficiency in 2015 IEPRf  -$350 -$300 to -$200 

10% incremental RPS and additional 10 GW behind-the-meter 

solar PV a 
$350 $250 to $450 

Liquid Biofuels (25% Carbon Intensity Reduction Target for 

LCFS and a Low-Emission Diesel Standard) b 
$900 $550 to $975 

20% Refineryd $100 $50 to $100 

30% Refineryd $300 $175 to $325 

25%Industryd $200 $150 to $275 

20% Oil and Gasd $125 $100 to $175 

5 % Increased Utilization of renewable natural gas - core and 

non-core e 
$1500 $1350 to $3000 

Mobile Source Strategy (CFT) with Increased ZEVs in South 

Coast & additional reductions in VMT and energy demand & 

early retirement of LDVs with more efficient LDVs b 

$100 <$50 

2.5x additional achievable energy efficiency in the 2015 IEPR, 

electrification of buildings (heat pumps & res. electric stoves) 

and early retirement of HVAC f  

$75 -$120 to $70 

* Where enhancements have been made to a measure or policy, the cost per metric  tonne are incremental to 

the original measure. For example, the cost per metric tonne for the 25% LCFS are incremental to the cost per 

metric tonne for the 18% LCFS. 

** The lower values use a cost discount rate of 10% and cumulative emissions for the period 2021 to 2030. The 

higher values discount both costs and emissions using a discount rate of 10%. 

a Cost estimate is based on PATHWAYS sensitivity analysis as described in California’s 2017 Climate Change 

Scoping Plan. 

b Cost estimate is based on PATHWAYS sensitivity analysis as described in California’s 2017 Climate Change 

Scoping Plan. 

                                                 
annualized cost (or sav ings) with and without the measure. For each measure, its annual incremental costs f rom 2021 to 2030 are calculated and 

then discounted to 2021 using the model’s discount rate.  
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c Liquid biofuel values are calculated as the average unsubsidized cost of biofuels supplied above that of an 

equivalent volume of fossil fuels. These values do not reflect impacts from other biofuel policies, such as the 

Renewable Fuel Standard or production tax credits, that are partially supported by fuel purchasers/taxpayers 

outside of California. Therefore, these values do not represent LCFS program costs or potential LCFS credit 

prices. 

d See Appendix D of California Air Resources Board, California’s 2017 Climate Change Scoping Plan  

e Cost estimate is based on PATHWAYS sensitivity analysis as described in of California’s 2017 Climate Change 

Scoping Plan. 

f Cost estimate is based on PATHWAYS sensitivity analysis as described in California’s 2017 Climate Change 

Scoping Plan. The cost per metric tonne does not represent the results of the CPUC’s or CEC’s standard cost-

effectiveness evaluation tests . 

Figure 6 Estimated Cost Per Metric Tonne of Measures Considered in the 2017 Scoping Plan 

Development and Averaged from 2021 through 203036 

 

As a comparison, the Economic Analysis Appendix to the 2017 Scoping plan update provides the 

assumed C&T carbon allowance prices used in the evaluation above, shown in Table 3. The floor price 

is a proxy for the minimum price expected in year, whereas the reserve price is the maximum. A 

superficial comparison with the 2030 costs of the measures above reveals that emission reductions 

achieved through the C&T are assumed to be less costly than RPS and LCFS, but more costly than 

energy efficiency measures. However, a direct comparison is misleading because the price of the C&T 

allowance will depend directly on the effectiveness of the measures above, and the allowance prices  

below were simply input assumptions used for modelling purposes.  
 

Table 3 Estimated Range of Cap-and-Trade Allowance Prices 2021 – 203037 

(2015$) 2021 2025 2030 

C+T Floor Price $16.2 $19.7 $25.2 

C+T Reserve Price $72.9 $76.4 $81.9 

 

Nonetheless, a comparison of historic LCFS credit prices and C&T allowance prices presented 

previously in Figure 7 reveals that the cost of compliance under LCFS is indeed more expensive than 

under C&T, since Californian carbon allowances ranged from 11-23$/tCO2e between 2012-2018.  

 

                                                 
36 Adapted f rom Calif ornia Air Resources Board, Calif ornia’s 2017 Climate Change Scoping Plan, Nov ember 2017 
37 Calif ornia Air Resources Board, Calif ornia’s 2017 Climate Change Scoping Plan – Appendix E – Economic Analy sis, Nov ember 2017 
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Figure 7. Daily LCFS credit prices 38 

 

The question therefore is whether having these complementary policies under the capped sectors is 

efficient since in theory they increase the cost of meeting the emission targets established under the 

C&T system. As mentioned previously, CARB’s position is that the overlap is desirable, and two main 

reasons are highlighted here. 

 

Complementary policies are necessary since they target a number of different market barriers, 

and similar effects could not be achieved by C&T alone . To exemplify Box 3 provides an analysis 

of how LCFS and C&T, despite both covering fuel suppliers, create very different incentives and target  

different market failures.  

Box 3 Comparing the incentives created under LCFS and C&T scheme  

Since 2015, the C&T scheme and the LCFS both cover fuel suppliers and impose explicit price 
signals for GHG mitigation. However, while LCFS applies only to road transport fuels, the C&T is 

much broader, and applying to all fossil fuels consumed in the economy.  

LCFS. LCFS requires fuel producers to reduce the CI of fuels in the Californian market, based on a 
“well to wheels” life cycle assessment. Initial targets for 2020 are to reduce the lifecycle GHG of 

fuels sold by 10% by 2020. As such, the price signal provides an incentive for fuel suppliers to 
reduce the CI of fuels up to the target level, for instance by adopting more efficient production 

processes as well blending a higher content of biofuels.  

C&T. In contrast, the C&T programme does not include lifecycle emissions. Only emissions 
associated with combusting the fossil fuel are covered, derived using emission factors based on the 
carbon content of the fuel supplied. In practice, this functions like an upstream carbon tax on fuels  

                                                 
38 Calif ornia Air Resources Board, LCFS Credit Transf er Activ ity  Reports, May  2016, av ailable at: 

http://www.arb.ca.gov /f uels/lcfs/credit/lrtcreditreports.htm [Accessed 07/03/2018]. 
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supplied. Suppliers comply with this requirement by purchasing allowances and fully passing the 

costs downstream to the final consumers, since they are not responsible for the emissions associated 
with the combustion of this fuel. This contrasts to the LCFS which places a direct requirement on fuel 
suppliers to reduce the CI of fuels supplied to the transport sector. While this may also result in LCFS 

compliance costs being passed down to consumers, there is no evidence of this occurring since 
costs of compliance with LCFS prices have been relatively low so far (further details in the LCFS 

Case Study).  

An important difference in the nature of the incentives created are:  

• LCFS imposes obligations directly on fuel suppliers and provides an incentive for 
diversification of fuels. LCFS requires the fuel suppliers themselves to adopt abatement 

measures, and one of the key abatement measures is increased biofuel blending. As such, 

it provides a more direct incentive for the diversification of fuels.  

• Whereas under C&T, costs are cost are passed through to consumers and may not 
result in biofuel switching. This results in an increase in cost of conventional fuels.  

However, whether this will create an incentive for biofuels consumption will depend on factors  
such as the relative price of bio and fossil fuels, and the price elasticity of fossil fuel 

consumption.  

 

In addition, as described C&T is seen by CARB as a back-stop which will fill the gap in meeting 

the emission targets if the complementary policies do not perform as expected. To this effect, the 

impact of complementary policies on C&T allowance prices as described in Box 4 was expected. If 

there is a shortfall in the effectiveness of complementary policies, the price of C&T allowances will rise 

incentivising further abatement up to the cap level, which is the emission reduction level required to 

meet State targets. In fact, when designing the C&T program, CARB also evaluated further possible 

design features to complement the other measures, such as consideration of allowance set -asides that 

could be used to help achieve or exceed the aggressive energy efficiency goals included in this Plan.   

 

One significant consideration however that CARB have noted mentions the administrative and 

participatory costs. It should be noted that having overlapping policies with similar objectives may lead 

to inefficiencies caused by policy duplication, such as increasing the administrative and participatory  

costs of compliance. 

Box 4 Effects of Complimentary Policies on C&T Price Signal 

 

The effectiveness of complimentary policies in producing emissions reductions has significant  

impacts on emission allowance prices and the level of abatement that covered sources in the cap-

and trade program need to achieve. If complementary policies drive emission reductions in capped 

sectors, reductions required to meet the cap would decrease resulting in lower carbon allowance 

prices under the C&T scheme. For instance, if the RPS falls sort of achieving its goal, electricity 

sector emissions will automatically increase due to the higher CI of the electricity sources that were 

used to compensate for lower levels of renewable sources. Since the cap on these entities’ emissions 

would remain the same, they would need to achieve higher levels of emission reductions (or purchase 

more compliance instruments) under the cap-and-trade program to achieve compliance39.  

To exemplify this, a study by ICF40 considered the impact of more stringent LCFS targets on the C&T 

allowance prices. The analysis assumed the extension of the LCFS to 2030, and three scenarios of 

CI targets in 2030: 10%, 15%, 20%. Results are presented in Figure 8. The analysis found that under 

these more stringent targets for 2030, the LCFS program reduces the emissions required under the 

                                                 
39 Electric Power Research Institute, Exploring the Interaction Between Calif ornia’s Greenhouse Gas Emissions Cap-and-Trade Program and 

Complementary  Emissions Reduction Policies, March 2013, av ailable at: 

https://ieta.wildapricot.org/resources/EU/Ov erlapping_Policies_Draf ting_Group/epri_complementary _mech_report_highlighted.pdf  [accessed 

11/05/2018] 
40 ICF, PostȤ2020 Carbon Constraints Modeling LCFS and CapȤandȤTrade, February  2017 

https://ieta.wildapricot.org/resources/EU/Overlapping_Policies_Drafting_Group/epri_complementary_mech_report_highlighted.pdf
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GHG allowance cap, thereby lowering the C&T allowance price. They found because the marginal 

abatement cost curve is quite steep in 2030, a more stringent target (20%) yields C&T allowance 

prices which are less than half those of 10-15% targets, at $23/tCO2e and $47-52/tCO2e respectively .   

 

 
Figure 8 Projected allowance price ($/MTCO2e) 

 

Volume impacts. It is important to underline that complementary policies that drive down emissions 

within a subset of C&T participants will not deliver savings additional to the cap level, since they can 

be offset by higher emissions elsewhere in the system. This is due to the nature of the C&T program 

means that the total quantity of emissions for the system over a phase is defined by the cap set prior 

to that phase. 

 

 

Key findings  
 

California’s approach to climate change mitigation is based on a key piece of legislation (Global 

Warming Act/AB32) establishing emission reduction goals, with a powerful regulatory body 

(CARB) mandated to define and update plans and monitor progress. The development of the plan 

required an unprecedented level of cross governmental cooperation, and involved numerous 

stakeholder groups. These included the Climate Action Team (CAT) of state agencies chaired by 

California’s Environmental Protection Agency (CalEPA), who collaborated to propose the regulatory  

measures required for achieving AB32 target. CARB was also responsible for appointing an 

Environmental Justice Advisory Committee (EJAC), an Economic and Technology Advancement 

Advisory Committee (ETAAC), and a Market Advisory Committee (MAC) to advise on the Scoping plan 

development, and finally, responsible for monitoring progress made by implementing agencies.  

 

California’s Scoping Plan for meeting AB32 targets had to meet a number of competing policy 

objectives, some of which were unrelated to climate change mitigation.  At the time of the 

development of the Scoping Plan, a number of GHG mitigation measures were already underway in 

California and expected to make a very significant contribution to GHG emission goals. The most 

significant measures included those in the transportation sector (Pavley Standards and the LCFS) which 

were implemented by CARB, and the RPS and energy efficiency standards, implemented by CEC.  

However, apart from delivering emission reductions, the scoping plan aimed to deliver other objectives 
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such as air quality co-benefits, meet the Clean Power Plan, while minimizing costs and increase 

investment in disadvantaged and low-income communities and households.  

 

The Scoping Plan identified a raft of complementary and overlapping policy measures and 

regulations and proposed the development of a C&T scheme. CARB and advisors (EJAC, ETAAC 

and MAC) evaluated a comprehensive array of approaches and tools to achieve these objectives. They 

proposed the development of the California C&T scheme which would act as a ‘backstop’ policy to ensure 

targets are met by providing a cap on emissions for covered sectors and a carbon price signal.  The initial 

Scoping Plan provides the rationale: “reducing greenhouse gas emissions from the wide variety of 

sources can best be accomplished through a cap-and-trade program along with a mix of complementary 

strategies that combine market-based regulatory approaches, other regulations, voluntary measures,  

fees, policies, and programs”. The C&T scheme took effect in early 2012, and in 2017 it was formally 

extended to 2030.  

 

Around three quarters of the required emission reductions were expected to be driven by 

complementary measures, with C&T as a backstop policy to manage any shortfall in the 

effectiveness of these policies. The initial Scoping Plan estimated that capped sectors would deliver 

146.7 MMtCO2e or emission reductions by 2020. However, the majority of emissions reductions (76.5%) 

would be driven by sectoral focused regulations, obligations & incentives (electricity and fuel portfolio 

standards, vehicle emissions standards & energy efficiency policies), with C&T playing a supporting 

role. If there was a shortfall in the effectiveness of complementary policies, the price of C&T allowances 

would rise incentivising further abatement up to the cap level, which is the emission reduction level 

required to meet State targets. In fact, when designing the C&T program, CARB also evaluated further 

possible design features to complement the other measures, such as consideration of allowance set -

asides that could be used to help achieve or exceed the aggressive energy efficiency goals included in 

this Plan. 

 

The approach of using complementary policies together with C&T was adopted because they 

were viewed as necessary for tackling non-price barriers such as incentivising innovation and 

addressing distributional impacts. Although C&T was less costly than some of the measures 

proposed, it was considered insufficient on its own to meet the climate targets in the capped sectors. A 

comparison of historic LCFS credit prices and C&T allowance prices reveal that the cost of compliance 

under LCFS is indeed more expensive than under C&T, since Californian carbon allowances ranged 

from 11-23$/TCO2e between 2012-2018, while LCFS prices ranges from $20-120 in this period.  

However, placing a price on GHG emissions addresses only one of many market failures that impede 

solutions to climate change. Additional market barriers and co-benefits would not be addressed, such 

as the need to spur innovation and address distributional impacts from possible higher prices for goods 

and services in a carbon-constrained world.  

 

California has left some sectors (most notably agriculture) uncapped due to due to challenges 

associated with precise measurement, tracking or sector structure. Additional policies have been 

established to cover uncapped sources and sectors, such as policies that apply to agriculture and 

forestry, and to the management of high global warming potential gases. These sectors may also be 

sources of offsets for the C&T programme.  
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