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Introduction

The U.S. Energy Information Administration (EIA) contracted with Leidos to analyze the effect of
California zero-emission vehicle regulations (ZEVR) and state-level incentives on zero-emission and plug-
in hybrid vehicle sales.

Leidos worked to review the effect of state-level incentives by:

e Conducting a review on the available incentives on zero-emission vehicles and related
transitional vehicle types such has plug-in hybrid electric vehicles

e Quantifying the effective monetary value of these different incentives

e Evaluating the combined values of these incentives in each state on an example sale of a Nissan
Leaf and Chevrolet Volt

Leidos worked to project the effect of the California ZEVR by:

e Reviewing California’s mid-term review, credit reports from adopting states, and historical sales
trends and credit balances

e Developing an Excel based model to project sales under potential scenarios and compliance
pathways through 2025 based on AEO2017 projections

Recognizing that historical data for adoption of these vehicles is limited, the number and type of
available zero-emission and plug-in hybrid electric vehicle models is increasing, and capabilities are
changing rapidly, Leidos recommended further study as more data become available. Suggested further
study includes:

e Expanding the ZEVR projections to include hydrogen fuel cell vehicles
e Improving the granularity of the state level analysis to a monthly level

EIA plans to use this report to improve projections for sales of these vehicle types and modeling
methodology for the ZEVR in the Annual Energy Outlook 2018. Example modeling improvements will
include credit banking and spending, and the Section 177 state alternative compliance pathway.
Through this added capability, EIA can examine various compliance pathways through different bank
utilization rates and sales strategies.
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uncertainty and risk.22 A more recent 2016 study of the vehicle shopping experience found that dealers
failed to discuss available state rebates about 33 percent of the time.?

Overall, this analysis suggests that, while state incentives appear to play a role in ZEV and PHEV
adoption rates, measurement of the significance of an incentive on sales requires data granularity on at
least a monthly basis, and may also need to account for lags in development of incentive awareness as
well as other factors.

3 Sales Projections in Zero Emission Vehicle Regulation (ZEVR) States

ZEV and PHEV sales are assumed to be largely driven by regulations in the 10 states that have adopted
Title 13 of the California Code of Regulations (CCR), Sections 1962.1 and 1962.2, which are referred to as
the Zero Emission Vehicle Regulations (ZEVR) in this report. In addition to California, the ZEVR states
include nine states that are referred to as S177 states because as allowed under Section 177 of the
Clean Air Act, they have chosen to adopt California regulations to help achieve federal air quality
requirements. The S177 states are: Connecticut, Massachusetts, Maryland, Maine, New Jersey, New
York, Oregon, Rhode Island, and Vermont.

The ZEV and PHEV sales projections in this report are based on the ZEVR and associated historic trends
in sales and credit balances earned under the ZEVR. While incentives directed at ZEV and PHEV buyers
(as described in Section 2) may assist manufacturers in achieving ZEVR compliance, these incentives are
not directly included in the sales projections in this report other than how they may have affected
historic sales trends. Note that the defined, simplified trends applied in the sales modeling do not
capture potential changes over the forecast period such as changes in state-level programs or
manufacturer strategies. In addition to simplifications and potential changes in trends, many
complexities of the ZEVR are represented with basic assumptions. Collectively, the presented ZEV and
PHEV sales forecasts are best considered as reasoned projections that provide an appropriate range of
ZEV and PHEV sales through 2025, but no single scenario is viewed as substantially more probable than
the others.

A high-level introduction to the ZEVR follows, after which the rules for awarding credits per vehicle and
assumptions of vehicle electric range, which are used to calculate credits per vehicle, are presented in
Section 3.2. An overview of rules for determining credit requirements and a projection of the number of
required credits by state through 2025 is in Section 3.3. Section 3.4 assesses available state ZEV credit
reports, uses data from these reports to project credit balances through 2017, and evaluates the portion
of state sales by manufacturer size class. In Section 3.5, publicly available sales data is used to assess ZEV
and PHEV sales in the ZEVR states, project sales through 2017, and project the split of sales between ZEV
and PHEV through 2025. The final section (Section 3.6) explains the methods applied for ZEV and PHEV
sales projections beyond 2017, and then presents sales at the state level in each of the ZEVR states
through 2025 under several compliance scenarios.

22 Cahill, E., Davies-Shawhyde, J., and Turrentine, T. October 2014. New Car Dealers and Retail Innovation in
Cal i f o r-imEleatfic ¥ehifeIMarket. UC Davis Institute of Transportation Studies.
https://itspubs.ucdavis.edu/wp-content/themes/ucdavis/pubs/download pdf.php?id=2353

2 Sjerra Club. 2016. REV UP Electric Vehicles. Multi-State Study of the Electric Vehicle Shopping Experience.
https://www.sierraclub.org/sites/www.sierraclub.org/files/uploads-
wysiwig/1371%20Rev%20Up%20EVs%20Report 09 web%20FINAL.pdf
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3.1 Introduction to the ZEVR

The purpose of the ZEVR is to encourage the adoption of vehicles that do not produce tailpipe
emissions. These regulations are directed at manufacturers of light-duty vehicles with annual California
sales above a set threshold. Each year, qualified manufacturers must be able to show a required
minimum number of credits. These credits are generated from the sale of vehicles that meet the
applicable clean vehicle definitions, where the number of credits earned per sale varies with technology
and capability. The current version of the ZEVR is largely defined by the 2012 amendments, to which
further amendments have been added. The ZEVR has a complex rule structure designed to offer
manufactures flexibility in the paths they may take to achieve compliance, allowing each manufacturer
to develop their preferred mix of compliant technologies.

The ZEVR methods for calculation of the minimum number of credits needed per year is based on set
percentages and the total number of light-duty vehicles (LDVs) the manufacturer produced and
delivered for sale in California. Throughout the ZEVR, “production” refers to “production delivered for
sale”, which in this report is considered to be equivalent to sales. Flexibilities in the types and timing of
credit-earning sales are provided in the ZEVR by allowing manufacturers to bank credit surpluses for
later use, transfer (sell or buy) credits, and make up credit shortfalls within specified timeframes.
Further flexibility is allowed in the technology mix of credit earning sales. As a result, there are many
possible compliance approaches, each of which can result in different numbers of vehicle sales needed
to achieve the minimum number of required credits.

Due in part to advancements in battery performance and cost, electric vehicle driving range capability
has exceeded expectation, and the automobile industry has on average produced a larger number of
vehicles that earn more credits per vehicle than was anticipated when the rules were adopted in 2012.
This has allowed the production of a smaller number of vehicles to achieve the required number of
credits, along with a larger number of banked credits that may be used in future years. As a result, a
smaller number of ZEVs and near-ZEVs may be placed on the road than was projected in the summary of
the 2012 regulations developed by the California Air Resources Board’s (ARB) prior to adoption of the
current ZEVR.?*

3.2 Credit Types and Value Estimation

The types of credits in the ZEVR are summarized below followed by review of the rules defining the
number of credits awarded per vehicle, estimation of the average range of ZEVs and PHEVs, and
descriptions of credit from travel and credit from sources other than ZEV and PHEV sales.

3.2.1 Types of Credit-Earning Vehicles

The quantity and type of sales needed for compliance with the ZEVR are determined by the types of
credits that can be earned and the ZEVR methods for setting credit values. Most of the credits used to
comply are from the sale of ZEVs and near-ZEVs. Table 2 lists and describes vehicle types in the ZEVR and
common names for sub-types. ZEVs include two sub-types: battery electric vehicles (BEV) propelled by
energy stored in a battery pack, and fuel cell electric vehicles (FCEV) with on-board fuel cells that
convert chemical energy from hydrogen into electric energy for vehicle propulsion. The other
technologies listed in Table 2 are collectively referred to as near-ZEVs in this report. The most common

24 Air Resources Board, California Environmental Protection Agency. 2011. Advanced Clean Cars Summary.
https://www.arb.ca.gov/msprog/clean cars/acc%20summary-final.pdf
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near-ZEVs are Partial ZEVs (PZEV), Advances Technology ZEVs (ATPZEV), Transitional ZEVs (TZEV), and
Neighborhood electric vehicles (NEV).

Table 2 ZEV and near-ZEV vehicle types

VEHICLE TYPE AND SUB-TYPE
ZEV (Zero-emission Electric Vehicle)

FCEV - Fuel Cell Electric Vehicle, converts hydrogen to electricity for propulsion
BEV -- Battery Electric Vehicle, uses electricity stored in batteries for propulsion

PZEV (Partial ZEV)
Conventional vehicle (low emissions)

AT PZEV (Advanced Technology PZEV)
Gaseous — propulsion from an internal combustion engine that typically consumes
natural gas vehicle

HEV -- Hybrid Electric Vehicle, with propulsion from both battery-stored electricity and
a combustion engine that typically consumes conventional gasoline

BEVx -- a BEV with a range extending, combustion ignition engine. Referred to as Type 1.5
and Type lIx in the ZEVR.
TZEV (Transitional ZEV)

PHEV -- Plug-in hybrid electric vehicle, a HEV with a battery pack that is able to be
charged through a plug in connection to an external electricity source (i.e., the power
grid)

BEVx —a BEV with a range extending, “limp-home” combustion ignition engine

HICE -- Hydrogen internal combustion engine

NEV (Neighborhood Electric Vehicle -short range, low speed)

BEVx are not further addressed in this report because their market share has been relatively small, and
is expected to decline further over the forecast period. PHEVs are the primary type of TZEV, and are
expected to represent most of the sales in this category throughout the forecast period. Thus, while the
ZEVR refers to requirements for TZEV credits, the projected earnings of TZEV credits are modeled as the
sale of exclusively PHEVs. Both sales and credits are projected for ZEVs and PHEVs through 2025, while
only credits are projected for PZEVs, ATPZEVs, and NEVs because PZEV and ATPZEV sales are not eligible
for generating new credits as of 2018, and new NEV sales are expected to be small compared to historic
balances.

Most ZEV credits earned to date are from the sale of BEVs. While BEV dominance of the ZEV category is
expected to continue, FCEV share is anticipated to increase as the nascent hydrogen refueling
infrastructure further develops. California leads the nation in numbers of FCEV on the road and
hydrogen refueling stations, with 20 stations operating in mid-2016,%° suggesting this is where most of
the FCEV sales will occur through 2025. In the Eastern states, hydrogen refueling infrastructure is in
earlier stages of development, with plans for a corridor of refueling stations from Boston to New York

25 Air Resources Board, California Environmental Protection Agency. July 2016. 2016 Annual Evaluation of
Hydrogen Fuel Cell Electric Vehicle Deployment and Hydrogen Fuel Station Network Development.
https://www.arb.ca.gov/msprog/zevprog/ab8/ab8 report 2016.pdf
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City?® that will encourage FCEV sales. But overall, FCEV sales are expected to remain a small portion of
ZEV sales through 2025, and thus are not separately delineated in this report.

3.2.2 Credit per Vehicle Rules

Prior to 2018, credits per ZEV are based on the vehicle subcategory as defined by vehicle range and fast
recharging capability.?’” Credits per PHEV are also based on technological capabilities with an allowance
for vehicle miles traveled determined through a prescribed method.?® The methods for calculating
credits per vehicle change in 2018, with the maximum possible number of credits per vehicle falling
from nine to four. This decline occurs along with a drop in credit requirements, followed by credit
requirement increases in subsequent years as discussed in Section 3.3. In this report, vehicle sales and
credit balances through 2017 are estimated from trends in historic sales and credit balances, while sales
estimates from 2018 onward apply the applicable ZEVR credit per vehicle formulae to convert the target
number of earned credits over the forecast period to vehicle sales.

From 2018 onward, credits per ZEV delivered for sale are calculated with a single formula that uses the
Urban Dynamometer Driving Schedule (UDDS) All-Electric Range (AER) as follows:?°

Credit per ZEV = 0.01 x AER + 0.50

where credits per ZEV are capped at 4.0. This formula does not apply to NEVs, which are assigned 0.15
credits in 2018 and later years. From 2018 onward, PHEV credits are calculated using the following
formula with a cap of 1.10 (equivalent to 80 miles):*

Credit per TZEV = (0.01) x EAER + 0.30

where EAER is the UDDS Equivalent All-Electric Range. An additional 0.2 credits are earned by PHEVs
that achieve an AER of at least 10 miles under the USO6 drive cycle. To achieve an AER, PHEVs cannot
blend the use of the electric and internal combustion propulsion systems under conditions of high
power demand, rather, the battery pack is fully depleted before the internal combustion engine can
engage.®! Non-blended systems are also referred to as “US06 capable”, in reference to the more
aggressive (higher speed and more rapid accelerations) US06 drive cycle under which their AER is
determined. US06 PHEVs are viewed as next-generation vehicles and as such, are expected to have
higher average EAER than prior generations.

3.2.3 Average ZEV and PHEV Range

Trends in ZEV and PHEV ranges are used to project average ranges over the forecast period, which are
used to calculate credits per vehicle from 2018 onward (Section 3.2.2). Under the ZEVR, the ranges of
ZEV and TZEV models are tested using the UDDS drive cycle and specified California test procedures.??
Ranges per vehicle model determined with the California procedures are not generally available, but

26 Edelstein, Stephen. April 8, 2016. Sites of four Northeast hydrogen fueling stations announced by Air Liquide.
Green Car Reports. http://www.greencarreports.com/news/1103307_sites-of-four-northeast-hydrogen-fueling-
stations-announced-by-air-liquide

27 ZEV credits per vehicle are described in CCR 1962.1(d)(5)(B) and (C)

28 TZEV credits per vehicle are described in CCR 1962.1(c)(2), CCR 1962.1(c) (3) and CCR 1962.1(c) (4)(B)

2 The credit per ZEV formula for 2018 onward is in CCR 1962.2 (d)(1)(A)

30 The credit per TZEV formula for 2018 onward is in CCR 1962.2 (c)(3)(A)

31 Air Resources Board, California Environmental Protection Agency, 2017. California’s Advanced Clean Cars
Midterm Review, Summary Report for the Technical Analysis of the Light Duty Vehicle Standards (ARB Midterm
Review). https://www.arb.ca.gov/msprog/acc/mtr/acc_mtr_finalreport full.pdf , Page H-1.

32 7EV test procedures listed in CCR 1962.2 (d)(1)(A), TZEV test procedures listed in CCR 1962.2 (c)(3)(A)
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ranges determined with the EPA test procedures® are shown on the EPA fuel economy label.3* To
estimate the UDDS all-electric range from the EPA label range, a factor of 1.428 is applied.®*

The average ranges of annual PHEV and ZEV sales from 2012 through 2016 were estimated from EPA
label ranges3® weighted by national annual sales by model as reported by Inside EVs.3” Each marker in
Figure 10 represents the average calendar-year label range for a ZEV model that was sold in the
corresponding year. The calendar year range for each model is estimated as the average reported range
for the current and subsequent model years and for available model options that affect this range (e.g.,
battery pack size, motor size and number, etc.). For a given model, minimal variation was found among
the calendar year offerings except for Tesla models. For example, in calendar year 2016, the label range
for a Tesla Model S varied from 210 to 315 miles among the available model years and battery pack and
motor options.

A lack of publicly available sales data by model option limits the precision of average range estimates for
ZEV sales, nevertheless, as seen in Figure 10, average range per model exhibits a bimodal distribution.
Tesla model averages and the 2017 Chevrolet Bolt have ranges in excess of 220 miles, and all other
models having label ranges between 60 and 110 miles. Sub-group averages and market share are shown
in Table 3. Other manufactures are expected to launch new ZEV models with ranges greater than 200
miles over the next few years. Table 3 also shows the sales-weighted average label range per ZEV range
group along with the percentage of ZEV sales represented by each of these groups.

Table 3. Weighted average label range, share of

Tesl ch Oth
300 ® Tesla 4 ere ZEV range groups for calendar years 2012
o 250 & o ® through 2016
2 e o Sales-Weighted % of ZEV Sales
S 200 Average Range*
2 150 <200 mi >200mi | <200 mi >200mi
§ 100 2012 73 229 81% 19%
@ - -, -
§ 50 v L L 2013 77 229 63% 37%
0 2014 84 255 75% 25%
2011 2012 2013 2014 2015 2016 2017
2015 83 255 64% 36%
Figure 10. ZEV range: Tesla, Chevrolet, and 2016 96 256 44% 56%

others. (Each point represents a ZEV-model

* For each year, average label range for each
average range for the calendar year

model is weighted by sales.

33Test procedures for EPA label ranges are described at https://www.epa.gov/fuel-economy/fuel-economy-testing-
and-data

34 The EPA/DOT-required window label for new vehicles that display fuel economy and annual fuel cost. For BEV
and PHEV, this label also shows all-electric driving range.

35 ARB Midterm Review, 2017. Page A-11.

36 EPA fuel economy labels were viewed at http://www.fueleconomy.gov/feg/

37 Inside EVs. 2017. Monthly plug-in scorecard. http://insideevs.com/monthly-plug-in-sales-scorecard/
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PHEV average range was estimated using a method similar to that used for ZEVs where the calendar
year average range of each PHEV model was weighted by sales as reported by Inside EVs. PHEV ranges
varied from 11 to 53 miles as seen in Figure 11. EPA fuel economy labels do not indicate US06 capability,
but the Chevy Volt and the Toyota Prius Prime are reported to be US06 PHEVs.3® As next-generation
technology, US06 PHEV models tend to have higher range than most basic PHEVs, as seen in Figure 11
and Table 4. Over the next several years, other manufacturers are expected to introduce US06 PHEVs
that will also have greater label all-electric range. Range improvements are projected separately for
basic and US06 PHEVs to allow better estimation of average credits per PHEV due to the additional
credit that can be earned by US06 PHEVs.

Table 4 Weighted average label range, share of

€0 ® US06 PHEV O Basic PHEV PHEV range groups for calendar years 2012 through
2016
o 50 ®
= Sales-Weighted % of ZEV Sales
S 40 Py ® o ¢ Average Range*
2 30 ° Basic  US 06 Basic  US 06
& 20 2012 | 12 35 39% 61%
2
s 10 2013 16 38 53% 47%
0
2011 2012 2013 2014 2015 2016 2017 2014 16 38 65% 35%
2015 20 32 64% 36%
Figure 11. Range of PHEV models (Each
g. ge of ( 2016 19 51 66% 34%
point represents a ZEV-model average
range for the calendar year * For each year, average label range for each model is
weighted by sales.

The ranges and percentages of ZEV and PHEV sales shown in Table 3 and Table 4 are used as historical
references for the projection of average ZEV and PHEV label ranges through 2025 (Figure 12). Range
improvements in the < 200 mile range BEV group are projected to follow historic trends. For the >200
mile range BEV group, the 2016 average range is applied throughout the forecast period because after
adjustment of EPA label range to UDDS range, the ZEV credit cap is reached with an EPA label range of
245 miles. Thus, while there may be range increases in this subgroup, these improvements will not
increase credits per vehicle.

From 2018 to 2025, the average range of basic PHEVs is increased by 1 mile each year, and US06 PHEV
average range is increased by 0.5 miles each year. A lower rate of increase in average range is projected
for US06 PHEVs because as additional manufacturers begin to offer US06 PHEVs, their initial models of
this type are expected to have relatively low ranges for this subcategory. Figure 13 shows the projected
share of BEVs that will have >200 miles range, and the share of PHEVs that will be USO6 PHEVs. The
share of BEVs with >200 miles range is capped at 80% to allow for a potential submarket to counter high
range BEVs with large battery packs that do not provide sufficient benefit relative to the cost.

38 ARB Midterm Review, 2017. Page H-1.
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BEVs mile range and percent of PHEVs that are USO6

PHEVs

3.2.4 Credit Travel

Under what is commonly referred to as the “travel provision”, the ZEVR allows credits earned for BEVs
and FCEVs in any ZEVR state be given credit in other ZEVR states at a value proportional to the LDV sales
in each S177 state relative to California sales through model year 2017.% Manufacturers must apply for
credit travel prior to 2018. Beginning in 2018, only FCEV credits are allowed to travel. Credit travel
increases the total number of credits generated by a single sale. For example, in 2016, one fully traveled
credit, meaning a credit that travels to the greatest extent possible enabling it to be counted
proportionately in all ZEVR states, is estimated to earn a collective total of 2.47 credits. The value of a
fully traveled credit changes each year based on the relative proportion of production in each S177 state
compared to California. The LDV sales forecast used in this report suggests that a single fully traveled
2016 credit may provide a total of 2.47 credits, and between 2018 and 2025, a single fully traveled credit
may provide between 2.39 and 2.45 credits. But, for credits earned in states other than California, travel
reduces credit value in the state in which it was earned, so it may not be desirable to travel all credits.

3.2.5 Other Types of Credits

The ZEVR allows limited use of other types of credits. One of these is the use of greenhouse gas (GHG)
over compliance credits. With advance notice of plans to use GHG over-compliance credits, these credits
may fulfill up to 50% of the minimum ZEV requirements in 2018 and 2019, falling to 40%, 30%, and 0% in
2020 through 2022, respectively.®® In the ARB Midterm Review scenarios,** GHG-ZEV over compliance
credits are estimated to be used by 10% to 20% of large manufacturers.*? In this report, it is assumed
that 15% of large manufacturers will use the maximum allowable GHG over-compliance credits. GHG
over-compliance credits are subtracted from total estimated credit requirements in the appropriate

39 The travel provision prior to 2018 is in CCR 1962.1(d)(5)(E). The provision for 2018 and later years is in CCR
1962.2(d)(5)(E).

40 Rules for the use of GHG over-compliance credits are in CCR 1962.2(g)(6)(C)

41 ARB Midterm Review.2017. Page A-19.

42 Manufacturers were to inform ARB of their intent to use GHG credits no later than December 31, 2016, allowing
reasonable estimation of the number of GHG-ZEV credits that may be used.
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years since these credits essentially reduce the number of ZEVs and PHEVs that need to be sold. Other
alternative means of earning ZEV credits are assumed to be a very small portion of credit earnings and
are not accounted for in the sales estimations presented in this report. These alternative credits include:
medium-duty vehicle credits from ZEVs and TZEVs; transportation system credits; advanced technology
demonstration program credits; and hydrogen internal combustion engine credits.

3.3 Credit Requirements

Credit-type categories correspond to the vehicle-type categories shown above in Table 2. The number of
total credits required and the minimum number of ZEV credits required is determined based on vehicle
model year and manufacturer size. Small manufacturers have no credit requirements, but they can sell
any earned credits to intermediate or large manufacturers. The ZEVR rules distinguish three size classes
of manufacturers based on their previous California sales of combined light and medium-duty vehicles:
Large Vehicle Manufacturers (LVM), Intermediate Vehicle Manufacturers (IVM), and Small Vehicle
Manufacturers (SVM). The definitions for these size classes change in 2018. Current and post-2017
definitions and rule distinctions for the size classes are shown in Table 5.

Table 5. ZEVR manufacturer size class definitions and credit requirement distinctions

2012 to 2017 2018 to 2020 2021 Onward
Manufacturer Credit LDV Sales, Global Credit Credit
Size Class LDV Sales Distinction Revenue Distinction LDV Sales Distinction
Large Volume > 60,000 Minimum > 20,000 sales Minimum >20,000 | Minimum
Manufacturer %ZEV credits | >S40 billion %ZEV credits %ZEV credits
(LVM)
Intermediate 4,501 to Can meet full | 4,501 to 20,000 | Can meet full
Volume 60,000 requirement requirement
Manufacturer with PZEV with TZEV No change
(IVM) credits credits
Small Volume <4,500 Not subject
Manufacturer to ZEV rules No change No change
(SVM)

In the Section 177 states that have adopted the ZEVR, manufacturers have notified regulators of their
intent to follow either the basic path for credit requirements, or an optional path. The optional S177
Path has higher requirements in 2016 and 2017, and lower requirements in 2018 through 2020. Both of
these paths are discussed below, followed by a state-by-state estimation of credit requirements through
2025.

3.3.1 Basic Path

Credit requirements for large and intermediate-sized manufacturers are calculated in each ZEVR state as
percentages of LDV production in the state measured as a three-year floating average of the second,
third, and fourth prior years. Figure 14 shows total credit requirements as a percentage of production.
Sub-portions are shown for the minimum total requirement that must be met with ZEV credits
(applicable only to large manufacturers) and the maximum amount of the total requirement that can be
met by near-ZEV credit categories. Each type of credit has different capabilities for use to fulfill other
credit-type categories. ZEV credits may be used in all categories; TZEV may be used in all but ZEV
categories; AT PZEV may be used in PZEV categories; while PZEV credits can only be used in the PZEV
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category. The actual types of credits used by manufacturers are considered private strategic
information, thus how closely credit use follows the distribution of credit types shown in Figure 14 is not
publicly known. The drop in the total credit requirement seen in 2018 along with the merging of PZEV
and ATPZEV categories in 2018 and subsequent years corresponds with the 2018 rule changes.
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Figure 14. Large vehicle manufacturer credit requirements: minimum ZEV, maximum of near-ZEV
credit use (Discounted credits are combined PZEV and ATPZEV credits)

3.3.2 Optional S177 Path

Manufacturers were able to choose an “Optional S177 State Compliance Path” under which more
credits are required in S177 states in 2016 and 2017 and less credits are required in 2018 through 2020.
%3 The 2016 and 2017 credit increases cannot use traveled credits. As part of the optional path,
manufacturers are allowed to transfer credits among states in East and West regional pools (separated
by the Mississippi River) from 2016 through 2021. The intent of pooling is to facilitate vehicle sales in the
geographical areas with highest ZEV demand — from a manufacturer standpoint, it allows focus on rapid
increases in sales in more limited areas. A 30% premium is applied to credits that are transferred
between the regional pools, while there are no penalties for transfers within the same regional pool.
Oregon is the only state in the West pool, since California is excluded from the Optional S177 Path.
Manufacturers were required to inform ARB of their choice to pursue the Optional S177 State
Compliance Path by September 1, 2016. The ZEV Compliance Calculator** released in 2017 indicates that
90% of large vehicle manufacturers have chosen the Optional S177 path while no intermediate vehicle
manufacturers have done so.

3.3.3 Estimated Requirements through 2025

State-by-state credit requirements are calculated as the product of the percentage requirement in the
ZEVR and the volume of production delivered for sale in each state. As previously stated, in this report,
production delivered for sale is considered to be equivalent to sales. Production is calculated as a three-
year rolling average of the second, third, and fourth prior-year LDV sales.* This estimation method

43 Requirements under the optional S177 path are described in CCR 1962.2(d)(5)(E)2

44 Air Resources Board, California Environmental Protection Agency. 2017. ZEV Compliance Calculator Tool (Excel
file). https://www.arb.ca.gov/msprog/zevprog/zevcalculator/zevcalculator 2017.xlsx

4> Calculation of production delivered for sale is described in CCR 1962.1(b)(1)(B)
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https://www.arb.ca.gov/msprog/zevprog/zevcalculator/zevcalculator_2017.xlsx

