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Executive Summary

This report quantifies the jobs that are being supported by California Climate Investments within the State
of California.' Revenues from California’s Cap-and-Trade Program flow as investments into communities
across California, particularly to disadvantaged communities affected by pollution and poverty. As directed
by Assembly Bill (AB) 32 and AB 1532, these investments are designed to reduce greenhouse gases (GHGs)
while providing environmental, public health, and economic benefits, and are collectively referred to

as California Climate Investments. Communities where investments occur could realize a wide range of
benefits, including: reduced energy costs; more affordable housing; improved mobility; cleaner air; and
jobs. In this report, we focus on the latter metric, quantifying statewide, program-specific jobs supported
by appropriations for California Climate Investments from 2013 to 2016.>

Investment Levels

From the launch of California Climate Investments in 2013 through 2016, the state appropriated about $2.2
billion to 29 programs aimed at reducing GHGs.3 Many of these programs also induce consumers, businesses,
and government entities to contribute matching funds, which we also analyzed. In analyzing these matching
funds, we only quantified those that we could determine were induced by California Climate Investments
(i.e., matching funds that would have not otherwise occurred without the state’s financial support).* The
largest example of induced co-investment is the $3 billion in federal funding for the High-Speed Rail Project,
which would not be available for use without the state’s match in Cap-and-Trade Program auction proceeds.
After analyzing financial data for all 29 programs, we estimate that the state’s $2.2 billion in appropriations
induced an additional $6.4 billion in co-investment, resulting in a total investment of nearly $8.6 billion (see
Figure ES.1for a summary of these investment flows). Consequently, we find that every $1 appropriated by
the State Legislature as California Climate Investments induced approximately $3 in additional investment.

'By “job” we mean a full-time equivalent (FTE) job-year, which is defined simply as the equivalent of one person working full-
time for one year. These are not permanent jobs and are tied to continued funding.

2Dates are simplified for accessibility; “2013 to 2016” refers to fiscal years 2013-14 through 2015-16.

*The 29 programs studied were divided according to the structure used in the 2016 California Climate Investments Annual
Report (Table ES-2; Page 8-10)

*This study does not assess how induced co-investments would be spent in the absence of California Climate Investments.
Some investments may have been spent elsewhere in the California economy, while some might have been spent out-of-
state or overseas.
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Figure ES.1. Estimated Number of Jobs in California Supported by California Climate
Investments from 2013 to 2016°

Total Investment CA Climate Investment Induced Co-investment

$8.6 Billion $2.2 Billion $6.4 Billion

@ﬂ — +
\ \ \

75,600 Jobs 19,700 Jobs 55,900 Jobs

Total Number of Jobs

Our analysis reveals that the $2.2 billion in California Climate Investment appropriations support about
19,700 jobs in California. The $6.4 billion in induced co-investment supports an additional 55,900 jobs. When
added together, appropriated funds and induced co-investment support a total of 75,600 jobs in California
(see Figure ES.1for a summary of these jobs flows). Some of these jobs have already materialized, while
others will be realized in the near future, as not all funded projects have been fully implemented.

Program-Level Jobs

To estimate the total number of jobs supported by California Climate Investments, we first calculated the
jobs supported by each of the 29 funded programs (see Figure ES.2 for a list of programs). A critical first
step in this calculation was carefully deriving what is known as an “employment multiplier” for each program,
which describes how many jobs are supported by $1 million of investment in that program. Each program’s
employment multiplier was derived in IMPLAN, an economic input-output model that measures the ripple
effects of an investment in one industry across an entire economy.

For every million dollars that the state appropriates in California Climate Investments, we estimate that on
average 8.8 jobs will be supported by program funds, and an additional 24.9 jobs will be supported by
induced co-investment. These 24.9 additional jobs are largely explained by the High-Speed Rail Project,
which has exceptionally high levels of induced co-investment from the federal government and Proposition
1A (High-Speed Rail Act of 2008) funds, thereby magnifying the jobs supported by each state dollar. If the
High-Speed Rail Project is removed from the mix of studied programs, we estimate a more representative
average of 8.5 jobs per million dollars of California Climate Investment funding, and an additional 2.2 jobs
from induced co-investment.

26 of the 29 California Climate

To put these numbers in context, the residential construc- _
Investments support more jobs

tion industry, which is a common reference point for job

creation, has a multiplier of 10.4 jobs per million dollars per million dollars of investment
invested, assuming no additional jobs from co-investment.® than the largest manufacturing
As another point of comparison, computer and electronic industry in California, computer
products manufacturing, the largest manufacturing indus- and electronic products

try in California, has a multiplier of 2.2 jobs per million manufacturing.

*Ibid.
This industry does not explicitly require matching funds, so no co-investment was assumed.
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dollars invested, again assuming no additional jobs from co-investment.” Nine of the 29 California Climate
Investments (31%) have an employment multiplier greater than that of construction, and 26 (90%) have a
multiplier greater than that of electronic products manufacturing, not including the additional jobs from
co-investment.

Caution is advised when interpreting the social value of a relatively low employment multiplier for a
California Climate Investment program. A program may have a low multiplier (e.g., support relatively few
jobs per million dollars invested) for three primary reasons: 1) the jobs supported have high wages and
generous benefits; 2) the program requires greater spending on materials than labor to achieve its GHG
reduction goals, and/or 3) the program must source from out-of-state firms. In addition to the primary GHG
reduction benefits of California Climate Investments, employment is one of many co-benefits that could

be used to assess the utility of these programs. Program-level investment decisions should not be based
solely on job numbers. Other important considerations include job quality and access, community health
benefits, household cost savings, and other key performance metrics.

Figure ES.2. Programs Funded by California Climate Investments (2013-16)

Transportation and Sustainable

Communities Programs

» High-Speed Rail Project

» Transit and Intercity Rail Capital Program

» Low Carbon Transit Operations Program

» Affordable Housing and Sustainable Communities

» Sustainable Agricultural Lands Conservation

» Clean Vehicle Rebate Project

» Hybrid and Zero-Emission Truck and
Bus Voucher Incentive Project

» Enhanced Fleet Modernization Program Plus-Up

» Car Sharing and Mobility Options Pilot

» Public Fleet Pilot Project

» Financing Assistance Pilot Project

» Zero-Emission Truck and Bus Pilot Projects

» Multi-Source Facility Demonstration Project

» Zero-Emission Drayage Truck Demonstration
Project

Photo credit: California High Speed-Rail Authority

Construction of the High-Speed Rail Project

Clean Energy and Energy

Efficiency Programs

» Single-Family/Small Multi-Family Energy Efficiency
and Solar Water Heating

» Single-Family Solar Photovoltaics

» Large Multi-Family Energy Efficiency and
Renewables

» Dairy Digester Research and Development Program

» State Water Efficiency and Enhancement Program

» Water-Energy Grant Program

» State Water Project Turbines Program

Photo cr.edit: Association for Energy Affordability Inc.
Energy audits through the Large Multi-Family
Energy Efficiency and Renewables program

Continues next page.

71bid.
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Natural Resources and
Waste Diversion Programs
» Sacramento-San Joaquin Delta and
Coastal Wetlands Restoration
» Mountain Meadow Ecosystems Restoration
» Forest Health Program
» Forest Legacy Program
» Urban and Community Forestry Program
» Organics Grant Program
» Recycled Fiber, Plastic, and Glass Grant Program
» The Greenhouse Gas (GHG) Reduction
Loan Program

P i: Truckee iver Waerh C il
Crews implementing the Middle Martis Creek
Wetlands Restoration project.

Jobs by Economic Sector

The jobs supported by California Climate Investments are diverse, cutting across many different industries
and economic sectors, ranging from the manufacture of clean vehicles to the restoration of degraded
wetlands. Given this diversity, California Climate Investment-related jobs can serve as a sample of the types
of “green” jobs supported by California’s transition to a lower-carbon economy. The job totals reported
here, however, represent only a fraction of the total green jobs supported by the state’s broad suite of
climate change policies.

Of the many economic sectors that are directly impacted by California

Climate Investments, the construction industry stands to gain the More than half of
most. About 54% of the jobs supported by direct investment in the jobs supported
California Climate Investments occur in construction sectors, and 68% by California Climate

of the jobs supported by induced co-investment occur in construction
sectors. This is explained by the significant level of investment that
goes toward the High-Speed Rail Project, the Transit and Intercity

Rail Capital Program that funds new and expanded services, and the

Investments (2013 -16)
are in the construction
sector.

Affordable Housing and Sustainable Communities program that
funds the construction of multiunit housing near transit, among other programs. The sector receiving the
second-highest number of job gains due to California Climate Investments is architectural, engineering,
and related services.

The impacted industries employ a diverse workforce of both blue-collar and white-collar employees. For
example, the architectural and engineering sector is known for creating white-collar jobs that pay middle-
class salaries. Many blue-collar construction jobs funded by California Climate Investments are covered
under the state’s prevailing wage law. In addition, California public labor code requires that some of the
workers be enrolled in state-certified apprenticeship programs. This system ensures that public works
construction jobs resulting from California Climate Investments support broad occupational training and
provide family-supporting pay and benefits to workers.

Investments Located in Disadvantaged Communities

We find that investments located in disadvantaged communities support more jobs per million dollars
invested than those located outside disadvantaged communities. This finding holds true whether or not

Employment Benefits From California Climate Investments and Co-Investments
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the additional jobs supported by co-investment are

included. This outcome is explained by the mix of California Climate Investments
industries that are impacted by investments located located in disadvantaged

in disadvantaged communities, which tend to have communities support more
higher employment multipliers compared to the jobs per million dollars than

mix of industries impacted by investments located in
other communities. In other words, a greater share of

investments located outside

. . » disadvantaged communities.
investment in disadvantaged communities goes toward 9

industries like construction, architecture, engineering
services, and transit operations, whereas manufacturing sectors are more impacted by the funds that are

spent outside disadvantaged communities.®

It is important to note that the employment model used in this study (IMPLAN Version 3.1) does not

provide data on the precise location of jobs, so the jobs supported by investments spent in disadvantaged
communities may actually occur outside those communities. Nevertheless, investments in disadvantaged
communities, particularly large infrastructure projects, can and do support some level of employment in
those communities. For example, the Transit and Intercity Rail Capital Program provided $38.5 million to the
Los Angeles County Metropolitan Transportation Authority for major upgrades to the Willowbrook/Rosa
Parks station. The project is located in a disadvantaged community and has a labor agreement requiring the
hiring of local workers for a minimum of 40% of all worked hours.%1°

Limitations of Study Scope

The modeling tool used for this study focuses on quantifying job flows rather than providing granular detail
about job quality, training, job access for workers in disadvantaged communities, and other important
components of employment benefits. However, because the study identifies the industries involved in each
California Climate Investment program, this study could be used as a springboard to more deeply analyze
the industries and specific jobs supported by California Climate Investments, including pay, benefits, and
career advancement opportunities.

The number of jobs supported by California Climate Investments is only one of several employment impacts
from the Cap-and-Trade Program. Jobs are also supported when firms invest in abatement and compliance
measures. Moreover, jobs are supported when California Climate Investments enable households,
businesses, and local governments to spend less on resources such as electricity, natural gas, transportation
fuels, and water, thereby freeing additional funds to be spent on other goods and services.

Conversely, jobs may be lost in sectors that face reductions in demand for carbon-intensive resources. For
example, consumers may purchase less fossil fuel-based electricity and gasoline, or travel fewer vehicle
miles. These demand shifts will lead to a reduction in employment in the impacted sectors, which we do not
assess in our analysis. Additionally, the revenues that flow into California Climate Investments come from

8This study does not assess the degree to which wages/benefits influence the employment multipliers associated with
specific industrial sectors. Understanding the quality of jobs supported by California Climate Investments should be a
priority for future research.

?Los Angeles County Metropolitan Transportation Authority (2017). Project Labor Agreement. Retrieved from https://media.
metro.net/about_us/pla/images/agreement_projectlabor_2017-0126.pdf

per the project labor agreement, a local worker is an individual whose primary place of residence is within an economically
disadvantaged area or an extremely economically disadvantaged area in Los Angeles County.
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California-based firms that purchase Cap-and-Trade allowances. If these regulated firms had not purchased
these allowances, then they would otherwise have invested some of those revenues in California, thereby
supporting in-state jobs as well, which we also do not assess.

Lastly, our study also does not look at counterfactual scenarios for spending Cap-and-Trade dollars in lieu of
the suite of the California Climate Investments studied here. For example, if auction revenues were instead
given to California residents through a dividend program, that transfer of funds would induce consumer
spending, thereby supporting jobs. A dividend program is just one of many reinvestment options. Develop-
ing a series of alternative investment opportunities, and comparing their employment yields, was outside
the scope of this study.

Thus, our analysis is not meant to provide an estimate of the net jobs created by the Cap-and-Trade
Program. Rather, we seek to accurately estimate the job flows that result from investment in programs that
reduce GHGs, as one measure of their co-benefits.

Employment Benefits From California Climate Investments and Co-Investments
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1. Introduction

The objective of this report is to quantify the jobs in California that are being supported by California
Climate Investments.' Between 2013 and 2016, the Legislature appropriated over $2.2 billion from Cap-and-
Trade auction proceeds as California Climate Investments, which flow into communities across the state.?
As directed by Assembly Bill (AB) 32 and AB 1532, these investments are designed to reduce greenhouse gas
(GHG) emissions while also providing employment and local public health benefits.

The Legislature appropriated the $2.2 billion in California Climate Investments to 11 state agencies (between
2013 and 2016), which have invested these funds in 29 different programs.? These programs cover a wide
range of sectors, including transportation and sustainable communities, clean energy and energy efficiency,
and natural resources and waste diversion. The employment impacts of these programs are amplified
because many of these programs require households, businesses, or governments to match or co-invest

in the cleaner technology that they are adopting. In this report, we estimate that California Climate
Investments induce an additional $6.4 billion in co-investment.

Research Objectives and Motivation

We take a bottom-up approach to estimating the number of jobs supported by each of the 29 programs.
For each program, we describe the distinct economic sectors and industries where jobs are being
supported. We also estimate what is commonly known as an “employment multiplier” for each program,
which refers to the number of jobs supported by one million dollars of investment in that program. We then
sum up the number of jobs across all programs according to California Climate Investment appropriations
between 2013 and 2016. Lastly, we analyze the share of total jobs that are supported by investments spent
within California’s disadvantaged communities.

California Climate Investments represent a large redirection of both public and private revenues. It is
therefore important for policymakers to understand the number of jobs supported by these investments.
Policymakers have the responsibility to determine whether the allocations of Cap-and-Trade revenues have
sufficiently enhanced social welfare and advanced the state’s climate goals. They must also decide how
much total revenue to allocate to California Climate Investments at present and in the future. Lastly, they
must decide which programs to fund and how much revenue to allocate, by considering how the portfolio
of programs collectively can provide multiple benefits, including but certainly not limited to jobs.

By “job” we mean a full-time equivalent (FTE) job-year, which is defined simply as the equivalent of one person working full
time for one year. These are not permanent jobs and are tied to continued funding.

2Dates are simplified for accessibility; by “2013 through 2016” we are referring to fiscal years 2013-14 through fiscal years 2016-17.

*The 29 programs analyzed in this report are based on the 31 programs listed in the 2016 California Climate Investments An-
nual Report (See Table ES-2, Page 8-10). Two programs listed in the 2016 California Climate Investments Annual Report did
not receive funding during the 2013 through 2016 study period (Bio Fuels and Public Buildings: Energy Efficiency), and were
therefore not analyzed in this report.

Employment Benefits From California Climate Investments and Co-Investments
13



However, the existing academic literature provides policymakers — specifically the California Legislature —
with very little guidance when making specific investment decisions.

Literature Review. At a broad scale, several studies have evaluated the impacts of California’s suite of
climate measures under AB 32 on employment. For example, Roland-Holst (2008) finds that the proposed
package of policies in the state’s AB 32 Draft Scoping Plan could create as many as 222,000 new jobs by
2020, or an increase of 1.2% from the business-as-usual scenario.* This employment number assumes that
new climate policies create new incentives for innovation, and thus dually reflects jobs created by the
proposed policies in the Draft Scoping Plan and jobs created by increasing annual energy efficiency gains.

In a similar economic study, Rose et al. (2010) examine the aggregate employment impacts of the state’s
Cap-and-Trade Program across three scenarios of allowance allocation and revenue recycling.® The authors
find a net increase of 110,000 to 137,000 jobs by 2020, depending upon the scenario for recycling auction
revenues, which represents a positive change of 0.5% to 0.7% from the baseline. In their analysis, the
authors assume that the GHG-reducing complementary policies identified in the California Air Resources
Board’s (CARB) 2009 AB 32 Scoping Plan are fully implemented in conjunction with each scenario for
recycling auction revenues. The findings therefore reflect the net economic effect of implementing a
broad suite of climate policies, including standards for low-carbon fuels, fuel efficiency, renewable energy
procurement, and energy efficiency, among others.

Moreover, CARB conducted its own economic analysis of California’s AB 32 Scoping Plan in 2010.° The study
found that fully implementing the GHG-reducing policies of the Scoping Plan would have a positive impact
on employment by 2020, with a 0.1% increase in labor demand above the business-as-usual economic
forecast. CARB also conducted sensitivity analyses that considered how employment would be impacted if
offset credits were eliminated and if reduction measures in the electricity, natural gas, and transportation
sectors were to fall short of anticipated outcomes. These sensitivity analyses yielded a 0.8% to 1.7% decrease
in labor demand, which was explained by an increase in allowance prices and a decrease in cost savings de-
rived from many of the complementary measures. Thus, the study found that the employment gains of the
AB 32 Scoping Plan ultimately depend on effective implementation.

It should be noted that the above research predates the launch of the Cap-and-Trade Program in 2012 and
consequently predates California Climate Investments. These studies therefore do not specifically isolate
the jobs supported by the diverse suite of California Climate Investments as we do here. Nonetheless,
these studies converge upon a common conclusion that reducing GHGs and increasing employment
opportunities can be achieved in tandem.

In addition to these broader economic studies on California’s climate policies, two recent studies by Jones
et al. (2017) examine the employment impacts of California Climate Investments using methods similar to

*D. Roland-Holst (2008). Energy Efficiency, Innovation, and Job Creation in California. UC Berkeley. Center for Energy,
Resources, and Economic Sustainability. Commissioned by Next 10.

SA.Rose et al. (2010). Aggregate and Distributional Impacts of AB 32 on the California Economy: Alternative Allocation
Strategies for Cap-and-Trade. Commissioned by Next 10.

¢ California Air Resources Board (2010). Updated Economic Analysis of California’s Climate Change Scoping Plan: Staff Report
to the Air Resources Board.
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ours.”® The authors find that from 2013 to 2016, these investments had an overall positive net economic
impact on the regions of the Inland Empire and the San Joaquin Valley, with 409 and net 1,612 jobs
generated, respectively. However, these regional studies did not report the number of jobs supported by
California Climate Investments at the program level, as our report does.

Thus, our jobs study represents the highest-resolution, statewide analysis of the jobs supported by
California Climate Investments to date. It has been only a few years since state agencies have designed
and started to implement an ambitious, comprehensive, and coordinated suite of California Climate
Investments. In this time, several implementing agencies have begun tracking the employment impacts
associated with their programs. The California Air Resources Board is taking steps to standardize this
process across programs. In the meantime, this study and any future study like it can provide important
information about how California Climate Investments are supporting jobs for California workers.

Policy History

California Climate Investments grow out of the state’s precedent for global climate leadership. The
foundation of this leadership is AB 32, also known as the California Global Warming Solutions Act of 2006
(Nunez and Pavley). AB 32 requires the state to reduce GHG emissions to 1990 levels by the year 2020.
Among the measures that CARB adopted to meet the goals of AB 32 was a Cap-and-Trade Program, the
nation’s first economywide cap on carbon emissions designed to reduce GHGs from multiple sources.®
CARB issues a limited number of tradable carbon allowances equal to that cap. Each allowance is essentially
a permit to emit one metric ton of carbon dioxide or the equivalent amount for other GHGs. Allowances
are sold at quarterly auctions administered by CARB. The Cap-and-Trade Program began in 2012 with the
electricity and industrial sectors and was expanded in 2015 to include emissions from the combustion of
transportation fuels.

In 2012, the Legislature passed and Governor Jerry Brown signed into law three bills that established a
framework for receiving and appropriating California state-owned auction proceeds from the Cap-and-
Trade Program. Senate Bill (SB) 1018 (Budget and Fiscal Review Committee), establishes the Greenhouse
Gas Reduction Fund (GGRF) as the account to receive auction proceeds and includes requirements to

help ensure that all GGRF expenditures help achieve GHG reductions and further the purposes of AB 32. In
addition to supporting the state’s climate goals, AB 1532 (Pérez) establishes several additional goals for the
funds, including to maximize economic (including job creation), environmental, and public health benefits
in California. SB 535 (de Ledn) directs the California Environmental Protection Agency (CalEPA) to identify
disadvantaged communities, and sets spending targets in and to benefit disadvantaged communities. More
specifically, SB 535 requires that a minimum of 25% of California Climate Investments are required to benefit
disadvantaged communities, and a minimum of 10% are required to be located within and provide benefits
to disadvantaged communities.

In 2016, AB 1550 (Gomez) increased investment minimums for funds located in disadvantaged communities

’B. Jones et al. (2017). The Net Economic Impacts of California’s Major Climate Programs in the Inland Empire. A report by
researchers at the UC Berkeley Center for Labor Research and Education and the UC Berkeley School of Law. Produced by Next
10.

8B. Jones et al. (Jan. 2017). The Economic Impacts of California’s Major Climate Programs on the San Joaquin Valley. A report
by researchers at the UC Berkeley Center for Labor Research and Education and the UC Berkeley School of Law. Produced by
Next 10.

?California Air Resources Board (2017). “Cap-and-Trade Program, What is Cap-and-Trade?” Retrieved from https://www.arb.
ca.gov/cc/capandtrade/capandtrade.htm
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from 10% to 25%. Furthermore, AB 1550 requires that an additional minimum of 5% of funds be invested in
projects that benefit low-income households or communities statewide, and that another 5% be invested
in projects that benefit low-income households or communities that are within 0.5 mile of a disadvantaged
community.

The Scope of California Climate Investments

From 2013 through 2016, the Legislature appropriated funding for California Climate Investments to 11 state
agencies, which have since invested these funds in 29 different programs.”® The programs cover a wide
range of sectors, including transportation and sustainable communities, clean energy and energy efficiency,
and natural resources and waste diversion. Table Al provides examples of California Climate Investment
programs and what they are accomplishing in communities across the state.

Table Al. Example Programs and Projects Supported by California Climate Investments

High-Speed Rail Project

Transit and Intercity Rail Capital Program

Photo credit:alifoia High Speed-Rail Authority
Project: Construction Phase 1 of the Initial
Operating Segment

Location: Avenue 19 in Madera County to East
American Avenue in Fresno County

Photo credit: the source.metf;.neg
Project: Willowbrook/Rosa Parks Station

and Improvements

Location: Los Angeles County

Affordable Housing and

Low Carbon Transit Operations Program

Photo credit: California Climate Investments website
Project: Visalia-Fresno Shuttle
Location: Fresno and Tulare Counties

Sustainable Communities

Photo credit: Bridge Housing
Project: Redevelopment of the Jordan Downs
Housing Development
Location: Los Angeles County

Continues next page.

'° Additional programs have been added to the California Climate Investments portfolio since the development of this
report. See CARB’s 2017 California Climate Investments Annual Report for details on newly created programs that were not

analyzed in this report.
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Financing Assistance Pilot Project

. Photo credit: California Climate Investments website
Program: Households across the state are
benefiting from low-interest loans that help
finance clean technology vehicles.
Image Location: San Francisco Bay Area

Statewide Water Efficiency
Enhancement Program

_nr:- 'y

Photo credit: California Clime nestments website
Project: Navdip Badhesha Grape

Micro-Irrigation Project

Location: Fresno County

Photo credit: Women Veterans Alliance
Program: Households across the state are
benefiting from solar projects installed by the
nonprofit GRID Alternatives.
Image Location: Sacramento County

Dairy Digester Research
and Development Program

£ SPrRRTE T Nl
Photo credit: Maas Energy Works

Project: Verwey-Hanford Dairy Digester
Location: Kings County

Communities where investments are located are realizing a wide range of benefits, including: reduced
energy costs through energy efficiency and renewable energy for homes and business; more affordable
housing; improved mobility through expanded transit, walking, and biking options; cleaner air through
zero-emission vehicles; greener communities; and jobs for California workers.

Report Road Map

The preceding chapters of Part I present broader context and summary results. Chapter 2 describes
our methodology. Our intention is to be transparent about our methods, data, and assumptions in

order to allow this study to be replicated or used as a template for future studies. Chapter 3 presents our
aggregate estimates of total investment flows between fiscal year (FY) 2013-14 and FY 2015-16, and the jobs
supported by those investment flows. Chapter 4 describes the jobs specifically supported by investments
in California’s disadvantaged communities. Chapter 5 closes with recommendations for enhancing the
employment benefits of California Climate Investments.

In Part Il, we provide a detailed analysis of each of the 29 programs that received California Climate Invest-
ment funding during our study period, 2013 through 2016. Each program chapter includes a description
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of the program, an explanation for state-level and co-investment estimates, and an overview of how the
program was modeled in IMPLAN (Version 3.1). The results from these individual program-level analyses
provide the data that we used to aggregate the summary results presented in this report.

Finally, in Part Il we compile all program appendices, including additional details on the types of jobs
supported by each program, as well as the project-level information that was used to inform our modeling
assumptions (e.g., budgets, rebate statistics, etc.).

Research Strategy

We rigorously analyzed the 29 programs that received California Climate Investment appropriations from FY
2013-14 through FY 2015-16. For each program, we collected detailed information including: appropriated
dollar amount; induced co-investment (e.g., matching funds from customers, businesses, and other
entities that occurred only because of the California Climate Investment funds); the industries involved

in implementing the program; and their sourcing practices (i.e., the percentage of funds that go to firms
located in California). We received data and information from the programs’ administrators at the state
agencies implementing the 29 programs (referred to as implementing agencies). Whenever possible, we
also referenced supporting documents found online. We also reviewed all data inputs and assumptions
with the programs’ administrators.

We then input this data into a modeling tool (IMPLAN Version 3.1) that is commonly used for employment
studies. IMPLAN then translates investment flows into job flows, based on economic data maintained by
the U.S. Bureau of Economic Analysis, U.S. Bureau of Labor Statistics, and other state and local sources.
Each program has a unique employment multiplier, which describes how many FTE jobs are supported by
each million dollars of California Climate Investment funding. These employment multipliers can then be
compared with those of other benchmark industries within California. In addition to the jobs supported
by California Climate Investment funding, additional jobs are supported from induced co-investment. To
standardize this secondary benefit across the programs, we calculate the number of jobs supported by
induced co-investment according to $1 million of California Climate Investment funding for each program.

This report captures the total jobs supported by past appropriations for California Climate Investments.
We present our findings at different scales: a statewide total, a total from spending in disadvantaged
communities, and a total for each program.

Study Interpretation and Caveats
Although our analysis is highly detailed and customized for each of the 29 California Climate Investments,
the analysis necessarily has its limits, summarized below.

The Definition of a Job. The job numbers in this report represent full time equivalent (FTE) job-years. A
job-year is defined as the equivalent of one person working full-time for one year. The job-years reported
here are stimulated by investment flows (per appropriations) each year. If California Climate Investments
were to cease, so too would the flow of funds needed to pay the wages or salaries of the jobs that we
estimate. Therefore, one important caveat is that our analysis does not assess the longevity of the jobs
reported.

We also cannot say precisely when the jobs identified in this report occur. There is a lag time between
when the Legislature appropriates funding for California Climate Investments and when the funds are
implemented, and each program has a unique spending timeline. Some programs involve many small
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projects that are implemented quickly (e.g., funding for the purchase of new equipment or vehicles).
Others are on much longer timelines that involve spending for many years (e.g., large infrastructure
projects like transit-oriented housing and the High-Speed Rail Project). A project’s unique timeline will
affect when and for how long its associated jobs occur.

Job quality is an important aspect of evaluating the employment benefits of an investment, but was not a
focus of this study due to the limitations of the modeling tool used. However, because our study identifies
the industries employing in-state workers due to climate California Climate Investments, others could use
the industry categories to more robustly analyze the kinds of occupations that are typically supported
within those industries, as well as job quality metrics associated with these occupations. The metrics could
include wages, benefits, career ladder opportunities, and job training, among others.

A Partial Estimate of the Jobs Supported by the Cap-and-Trade Program. California Climate Invest-
ments are only one of several types of job impacts that have resulted from California’s Cap-and-Trade
Program. First, firms make direct compliance expenditures to reduce their GHGs from their facilities. These
expenditures may involve purchasing and installing cleaner and more efficient equipment, switching to
lower-carbon fuels, and more carefully monitoring and regulating production processes, among other
compliance expenditures. These expenditures also support jobs, but are not assessed in our analyses.

Second, California Climate Investments lead to a long-run reduction in energy, water, and transportation
fuel use by California residents, businesses, and government agencies. This is because California Climate
Investments enable households and businesses to purchase more fuel-efficient vehicles and travel more
cost effectively in general, as well as occupy more energy- and water-efficient buildings, for example. These
financial savings become available to households and businesses to save or spend on other things. These
incremental expenditures support jobs in a variety of sectors, but again are not considered in our analysis.

Third, the Cap-and-Trade Program reduces GHG emissions, thereby slowing the rate of climate change that
would have led to economic losses (e.g., drought duration and severity, lower agricultural yields, etc.). In
addition, fewer GHG emissions may be associated with co-benefits such as reduced criteria and toxic air
pollution emissions, which can lower the number of people getting sick or dying prematurely. The avoided
social costs of carbon and related health co-benefits would free up financial resources that could be put to
more productive uses, supporting jobs in new sectors, which are not assessed in our analysis.

Not a Net Job Study. The aggregate impact of California Climate Investments is to reduce household,
business, and government demand for carbon-intensive energy, water, transportation fuels, and related
products. For example, consumers may purchase less fossil-fuel-based electricity and gasoline, or travel
fewer vehicle miles. These demand shifts will lead to a reduction in employment in the impacted sectors,
which we do not assess in our analysis.

Our study also does not look at counterfactual scenarios for spending Cap-and-Trade dollars in lieu of the
suite of the California Climate Investments studied here. For example, if auction revenues were given to
California residents through a dividend program, that transfer of funds would induce consumer spending,
thereby supporting jobs. A dividend program is just one of many reinvestment options. Developing a series
of alternative investment opportunities, and comparing their employment yields, was outside this scope of
this study.

Similarly, our study does not consider the employment impacts of a counterfactual scenario in which the
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Cap-and-Trade Program was never implemented. For example, if regulated firms had not been required

to purchase carbon allowances, then they would have invested those dollars in other ways. Assessing the
employment impacts of this counterfactual scenario is particularly complex. For each regulated firm, one
would need to estimate how much of the avoided carbon allowance costs would have gone to shareholders
and how much would have been paid in federal, state, and local taxes. These deductions would determine
the amount of money allocated for corporate savings versus the firm’s direct investments. For those

funds allocated to direct investment, one would need to determine where within the firm’s facilities that
investment would occur, distinguishing in-state and out-of-state facilities. Once the amount of direct
California investment is known for each firm, one would need to identify the appropriate industrial sector
that describes each firm, and apply the relevant employment multiplier.

Thus, our analysis is not meant to provide an estimate of the net jobs created by California Climate
Investments or the Cap-and-Trade Program. Rather, it serves as the most comprehensive, statewide study
estimating the number of jobs supported by California Climate Investment-funded programs. Our focus
was to quantify these jobs as accurately as possible.

Jobs Are One of Several Investment Criteria. \We caution that program-level investment decisions
should not be based solely on the relative number of jobs supported by a program. Programs that have low
employment multipliers are still reducing GHGs while achieving a range of other important co-benefits,
including, but not limited to, improvements in air quality, water quality, and human health. Given the diverse
suite of California Climate Investments, the strength of an individual program ultimately depends on the
metric of interest, of which employment is just one.
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2. Methodology

For each California Climate Investment described in this report, we collected detailed project-level
expenditures that we entered into an economic input-output model called IMPLAN (Version 3.1). IMPLAN
is a commonly used tool in the literature on job creation, including technical reports for government
agencies and academic papers in peer-reviewed journals. Economic input-output models such as IMPLAN
are often used to evaluate the impact of a policy or investment when gathering empirical data is difficult or
impossible.

Obtaining a complete picture of the number of jobs supported by California Climate Investments requires
tracking the direct, indirect, and induced jobs supported by each investment. Direct jobs are those that
actually implement funded projects (e.g., project managers, construction workers, architects, etc.). Indirect
jobs are those along supply chains that provide inputs for funded projects (e.g., steel workers, warehouse
workers, truck drivers, etc.). Induced jobs are those that provide goods and services to workers who are
either directly or indirectly supported by California Climate Investments when they spend their income
(e.g., grocery clerks, doctors, child care providers, etc.). Quantifying the sum total of these impacts is
nearly impossible with observational methods, as it would require verifying the unique supply chain of every
impacted firm, as well as the unique spending pattern of every impacted worker. Given the challenge of
tracking all the ways in which California Climate Investment dollars move through the economy, a model
was used to describe these flows in lieu of observational methods.

To run the model, all financial flows associated with California Climate Investments had to be tracked and
totaled. The following section, Scope of Study, describes the criteria for determining which investments
were included in the model. After quantifying investment totals, the details on how these financial flows
were spent, or will be spent, also had to be determined (e.qg., affected industries, spending timeline, etc.).
The subsequent section, Model Overview, describes how IMPLAN translates all of this information into job
flows. See Figure A1 for a summary of the modeling process.
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Figure Al. Process for Modeling Climate Investments in IMPLAN
INPUTS OUTPUTS

California Climate Investments

g
(State Appropriations) Direct lobs

| IMPLAN . | Total Jobs
31 | Indirect Jobs (lob-Years)

——— Induced Jobs

Induced Co-investments
(Grantee/Consumer Match)
Input Specifications:
v Industrial Sector(s)
t+  Spending Timeline
1= Local Purchasing Percentage®
*  Pricing Margins*

* Local purchasing percentage refers to the share of spending in California; pricing margins refer to the transaction costs
associated with bringing a good from the point of production to the final retail location.

Scope of Study

Understanding the significance of the job estimates reported in this study requires a careful understanding
of the scope of the study. Our findings reflect a specific study period, geographic boundary, and criteria for
tallying financial investments, as highlighted below.

Study Period

This study quantifies the number of jobs that are being supported from California Climate Investments
appropriated in fiscal year (FY) 2013-14 through FY 2015-16. This period represents the full range of fiscal
years for which there was detailed, program-level investment data during the time of our research. The
first set of appropriations for California Climate Investments began in FY 2013-14, totaling $70 million.
Subsequent appropriations grew to $842 million in FY 2014-15 and $1.3 billion in FY 2015-16. These totals
were obtained from the public expenditure records prepared by state agencies as to how their investments
will further the purposes of Assembly Bill (AB) 32." In some cases, the final California Climate Investment
appropriation differed from what was initially reported in the public expenditure record. In these instances,
final appropriation numbers were obtained directly from the relevant state agencies.

Geographic Boundary

All job estimates provided in this study are located within California. This study does not account for the
number of jobs that may be supported out of state or abroad. For example, investments in the rebate and
financial incentive programs for clean vehicles will stimulate jobs in the automobile manufacturing industry.
With the exception of Tesla Inc., all light-duty vehicle manufacturers operate their production facilities
outside California. In this example, only in-state jobs associated with the transport and retail of vehicles
manufactured out-of-state are counted in the job totals reported in this study.

California Climate Investments
This study focuses on the potential for state funds appropriated to California Climate Investments to

'California Air Resources Board (2017). “Expenditure Records from Agencies Receiving GGRF Monies.” Retrieved from https://
www.arb.ca.gov/cc/capandtrade/auctionproceeds/expenditurerecords.htm
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support in-state jobs. Between FY 2013-14 and FY 2015-16, a total of $2.2 billion was appropriated to

11 state agencies to administer 29 programs that reduce greenhouse gases (GHGs) within California,
collectively referred to as California Climate Investments.? At the time of writing this report, all $2.2 billion
in appropriations had been allocated to specific programs, but not all of these funds have been awarded
to specific grantees, and therefore have not been fully implemented. Since this study focuses on the
potential of appropriated dollars to generate jobs, it is assumed that all $2.2 billion in appropriated funds
will eventually be implemented. In other words, the job totals reported in this study reflect the capacity for
California Climate Investments to support jobs once all appropriated funds are fully spent. See Table A2 in
Chapter 3 for a summary of how appropriations for California Climate Investments have been allocated to
specific programs.

Induced Co-investment

In addition to tracking state funds, this study also tracks jobs supported by induced co-investments. Many
of the California Climate Investments induce consumers, businesses, and government entities to contrib-
ute matching funds toward the implementation of a particular program. For many of these programs, their
objective is to offer a household, business, or a local government just enough of a subsidy to induce them
to purchase the cleaner technology when they would not have otherwise bought it. For these programs,
policymakers carefully choose how much state investment there should be and what share of the purchase
costs should be borne by consumers. For example, several of the rebate programs offer a financial incentive
to reduce the cost of an advanced technology vehicle, but still require the rebate recipient to pay the rest of
the vehicle purchase costs.

However, in the case of programs that target lower-income households in disadvantaged communities,
policymakers have reduced or eliminated the amount of co-investment that households are required to
make by increasing the amount of the rebate or subsidy. For example, the program designed to provide
low-income households with cleaner vehicles offers rebates upward of two to three times as large as a
similar program focused on non-low-income households.® Other examples include the weatherization and
solar photovoltaic programs that require very little, if any, co-investments from low-income families. For
these and similar programs, policymakers appear to reduce or eliminate the required matching funds by
design in order to encourage the more equal adoption of cleaner technologies across income groups.

Co-investments may also arise when California Climate Investments enable a program administrator to
access additional funds that require matches. The most obvious example is the High-Speed Rail Project,
which has been exceptionally successful in using California Climate Investment funding to access California
Proposition 1A funds, which then enabled it to access American Recovery and Reinvestment Act of 2009
funds, as well as other federal appropriations.

In tracking co-investment, we included both co-investments that originate from within California (e.g.,
household spending, local government matches, etc.), and outside California (e.g., federal funds, overseas
electric vehicle manufacturers, etc.). However, only co-investments that are specifically induced by
California Climate Investments were included in our analysis. In other words, this study only models
consumer and grantee spending on programs that reduce GHGs that would have not otherwise occurred

2Some state agencies may use different terminology for what are described as programs in this report (e.g., projects). The 29
programs studied here were broken out according to the structure used in the California Climate Investment annual reports.

3For details, see the chapters on the Clean Vehicle Rebate Project (CVRP) and the Efficient Fleet Modernization Program
(EFMP) Plus-Up later in Part Il of this report.
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without the state’s financial support vis-a-vis California Climate Investments. For example, not all vehicle

rebates directly induce a new purchase of an advanced technology vehicle, as some rebate recipients are
motivated by another factor (e.g., the availability of charging stations, access to high-occupancy vehicle

lanes, etc.).*® In this instance, only the co-investment from rebate recipients who were motivated by the
financial incentive to make their vehicle purchase was included in our job analysis.

To determine the co-investment that was induced by a particular program, we relied on a variety of data
sources, such as project budgets that show matching fund amounts, and sales data for rebate and incentive
programs that show out-of-pocket consumer expenses. Determining whether co-investments were
actually induced by California Climate Investment dollars was a major challenge, and was informed by the
best available research (e.qg., academic studies on consumer behavior) and feedback from administering
state agencies. For some programs, there was not enough information to determine whether
co-investments were actually induced, so as a conservative assumption, the job benefits of these particular
co-investments were excluded from the study. The methodology subsection of each program chapter
contains a short explanation of how induced co-investments were determined in the specific context of
the respective program. See Table A2 in Chapter 3 for a summary of the induced co-investments that were
determined for each program.

The induced co-investments reported in this study should be understood as best estimates developed by
the UCLA Luskin Center for Innovation. These estimates are not endorsed by any state agency, although
they have been reviewed with each implementing agency.

Financial Savings

In many cases, California Climate Investments will result in financial savings for consumers and grantees.
Those savings will eventually be spent in the economy on a variety of goods and services, supporting jobs in
the process. For the purposes of this study, savings are categorized in two distinct ways: direct and indirect
savings. This study analyzes the number of jobs supported from direct savings, but not indirect savings, as
defined below.

Direct savings are savings that occur upon immediate implementation of a program that reduces GHGs.
The Low Carbon Transit Operations Program, for example, provides funds to a number of transit agencies
to offer free fare days in order to encourage ridership. These funds essentially compensate transit agencies
for lost revenues that would have occurred from regular transit riders on the free fare day. While these funds
do not generate new economic activity within the transit sector, they do create financial savings for transit
riders who would have otherwise paid for their trip that day. These financial savings can then be spent

on alternative goods and services, supporting jobs in a variety of sectors, which are captured in the job
numbers reported in this study.

Indirect savings, on the other hand, are financial savings that occur over time due to an increase in cost
efficiency. The Affordable Housing and Sustainable Communities program, for example, aims to reduce
vehicle miles traveled (VMT) through investments in transit-oriented development and transit connectivity
projects. These reductions in VMT may also lead to an overall decrease in household expenditures on
transportation, allowing households to spend their savings on alternative goods and services. Quantifying

“W. Sierzchula et al. 2014). “The influence of financial incentives and other socio-economic factors on electric vehicle
adoption,” Energy Policy 68:183-194.

°J.R. DeShazo et al. (2017). “Designing policy incentives for cleaner technologies: Lessons from California’s plug-in electric
vehicle rebate program.” Journal of Environmental Economics and Management 84: 18-43.
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these cost savings is important for comprehensively analyzing the benefits of California Climate
Investments, but is a particularly complex undertaking that requires making assumptions about how
California Climate Investments will lead to behavior change, and is outside the scope of this study.

Overhead Costs

To successfully implement programs that reduce GHGs, many state agencies have dedicated a small portion
of California Climate Investment funding for program administration and state-level operations (see

Table A2 in Chapter 3). The jobs supported by funds dedicated to program administration and state-level
operations are included in the job totals reported in this study (see Table A3 in Chapter 3). Distinguishing
between materials-related administration costs and labor-related administration costs was outside the
scope of this study, so it is assumed that all of these funds are spent on payroll (modeled as in IMPLAN as
“employment and payroll of state government, non-education”).

Net Jobs

This study strictly looks at the gross number of jobs that are supported by California Climate Investments
and does not assess whether these jobs are net positive jobs. When modeling investment flows in IMPLAN,
the model assumes that each investment leads to an additional flux of spending into the California
economy. In reality, all of the funds that make California Climate Investments possible originate from auction
revenues that the state collects from regulated industries under California’s Cap-and-Trade Program. If
these regulated firms had not purchased these allowances, then they would otherwise have invested some
of those revenues in California, thereby supporting in-state jobs as well. Likewise, some of the induced
co-investment from consumers, businesses, and government agencies would also have remained in the
California economy, again supporting in-state jobs. Thus, some of the jobs identified in this study may
represent a transfer of jobs from one sector of the economy to another, rather than an overall gain in
employment.

Conducting a net job analysis would require developing counterfactual scenarios about how Cap-and-Trade
dollars and induced co-investments would be spent in the absence of the suite of California Climate Invest-
ments studied here. For example, a business-as-usual scenario would involve making assumptions about
how regulated entities would have spent their auction allowances in the absence of the Cap-and-Trade
Program. In addition to a business-as-usual scenario, one could also model alternative policy designs to the
Cap-and-Trade Program in which auction revenues are spent on an entirely different set of public invest-
ments. The number of jobs supported by these counterfactual scenarios would then need to be contrasted
with the number of jobs supported by California Climate Investments. Developing such counterfactual
scenarios and analyzing the number of jobs they support was outside the scope of this study.

Model Overview

All job estimates reported in this study were generated in an economic input-output model (IMPLAN
Version 3.1) with the 2014 data package for the State of California. Economic input-output models such

as IMPLAN work by mapping the interdependent relationships between all of the industrial sectors in

a defined economy. In other words, an economic input-output model shows how the outputs of one
particular industry become the inputs of another industry, and vice versa. By mapping these interdependent
relationships, the ripple effects of a change in one industry can be quantified across all other industries. For
example, if there is a spike in the sales of zero-emission vehicles, additional demand is placed on the auto-
manufacturing sector, which in turn places additional demand on supporting sectors such as automobile
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equipment manufacturers, marketing services, financial services, etc. An economic input-output model
captures all of these ripple effects and quantifies them according to a number of economic measures (e.g.,
value added, jobs supported, etc.), both across the entire economy and within each industry. In this study,
we focus exclusively on employment.

The potential for a financial investment to support jobs ultimately varies by the industry in which that
investment is spent. Since industries are heterogeneous in their production processes, they are also
heterogeneous in their labor needs, yielding different demands on the workforce given the same level of
investment. The number of jobs supported within an industry per dollar of investment is referred to as an
employment multiplier and is usually expressed as a ratio of job-years per million dollars of spending. A
“job-year” simply means the equivalent of employing one person for one full year. In practice, one job-
year may take the form of two employees for six months each, three employees for four months each, or
any other combination of employees that adds up to one year’s worth of labor. All job-years have been
converted to FTEs in this study because some industries employee a number of part-time workers, and a
standard unit was needed for comparing the jobs supported by different investments.

Much of the research for this study involved identifying the appropriate industrial sectors in IMPLAN in
which to code California Climate Investments. In total, there are 536 industry codes in IMPLAN.® In general,
IMPLAN’s industry codes map very closely to the six-digit North American Industry Classification System
(NAICS) codes, especially for manufacturing sectors. However, many of the service, agricultural, and
construction sectors in IMPLAN have been consolidated into unique industry categories created by the
Minnesota IMPLAN Group (e.g., construction of new highways and streets). Given the general overlap
between NAICS and IMPLAN industry codes, the 2012 NAICS definitions were used to infer which IMPLAN
codes were most appropriate for describing the various activities funded by California Climate Investments.”
The process of matching California Climate Investments with IMPLAN codes was also informed by interviews
with administering agencies and precedents set by other employment studies. The methodology section of
each program chapter details the various IMPLAN codes that were selected to model that program.

Another major research task was identifying how to allocate investment dollars when they involved multiple
industries. The Affordable Housing and Sustainable Communities program, for example, led to spending

in a number of industrial sectors (e.g., construction of new residential structures, transit and ground
passenger transportation, architectural and engineering services, etc.). Determining how much money

was spent in each of these sectors required interviewing staff members at the administering agency (e.g.,
Strategic Growth Council) and reviewing the proposed budgets of awarded projects. The assumptions used
to allocate investment dollars to different industrial sectors are detailed in the methodology section of each
program chapter.

The following subsections describe the model in more detail, including a description of the dataset used
to build the model, relevant model inputs and outputs, specifications required by IMPLAN for each model
input, and limitations that constrain the precision of model outputs.

Model Data Package
The employment multipliers reported in this study originate from data maintained by multiple sources

¢IMPLAN (2017). “IMPLAN Sectoring & NAICS Correspondences.” Retrieved from https://implanhelp.zendesk.com/hc/en-us/
articles/115009674428-IMPLAN-Sectoring-NAICS-Correspondences

’United States Census Bureau. “2012 NAICS Definitions.” Retrieved from http://www.census.gov/eos/www/naics/2012NA-
ICS/2012_Definition_File.pdf
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including the U.S. Bureau of Economic Analysis, U.S. Bureau of Labor Statistics, the U.S. Census Bureau, and
other state and local sources.® The Minnesota IMPLAN Group then synthesizes these datasets into a single
package that can be imported into the IMPLAN modeling software and disaggregated by 536 different
industry categories at varying geographic scales (i.e., national, state, county, ZIP code).® This study utilized
the 2014 IMPLAN data package for the state of California for all job estimates. This dataset is unique to
California, so the model’s outputs did not need to be adjusted to reflect California’s economy. The model
also adjusts for inflation, so investment values did not need to be modified before being entered into the
model. However, a spending timeline had to be defined for each investment flow and is explained in each
program chapter.

Model Inputs
Investment dollars are the inputs into the model. This study specifically looks at two investment streams
that are used to fund programs that reduce GHGs:

» California Climate Investments: Cap-and-Trade auction proceeds are deposited in California’s
Greenhouse Gas Reduction Fund, and are ultimately appropriated toward programs that reduce
GHGs, collectively referred to as California Climate Investments. This study looks specifically at the
jobs supported by appropriated funds. Thus, it is assumed that all appropriated funds will eventually
be implemented in the community, supporting jobs in the process.

» Induced Co-investment: Matching funds from grantees or consumers that would not have other-
wise occurred if not for the state’s financial support vis-a-vis California Climate Investment funds
(described above). Matching funds include funds from households, businesses, and government
entities. Determining whether matching funds were actually induced by California Climate
Investment funds was one of the major research challenges of this study and was informed by the
best available research (e.g., studies on consumer behavior) and informational interviews with
administering state agencies. The assumptions we used to estimate the induced co-investments for
a particular program are described in the methodology section of that program’s chapter.

When investment flows are entered into IMPLAN, the model treats them as a new influx of money into the
California economy. In reality, some portion of these dollars would have been spent in California even in the
absence of California Climate Investments, just on a different set of economic activities. For this reason, the
job numbers reported in this study should not be viewed as net employment gains. Rather, they should be
viewed as the gross number of jobs supported by California Climate Investments and the co-investments
that they induce.

Input Specifications

Once the financial flows associated with California Climate Investments were determined, certain specifi-
cations needed to be entered into IMPLAN to describe how these financial flows were or will be spent. In
other words, the model needs to be fine-tuned so that it can most accurately reflect reality. As previously
discussed, identifying the most appropriate industrial sector(s) in which to code a climate investment is one
of the most critical specifications in running the model. Other important specifications include the timing
of how the investment is spent, the presence of pricing margins (i.e., transaction costs associated with retail
and wholesale services), and the local purchase percentage (i.e., the percentage of funds that are spent

8IMPLAN (2015). “Comparison of IMPLAN Source Data for Employment and Labor Income.” Retrieved from http://oldsup-
port.implan.com/index.php?option=com_content&view=article&id=450
?IMPLAN (2015). “United States Economic Data.” Retrieved from http://www.implan.com/us-data/
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within the study region). Each of these specifications ultimately affects how IMPLAN calculates the employ-

ment multipliers, as described below:

»

»

»

Industrial Sector: The employment multiplier for an industry is influenced by two key factors: (1)
the ratio between the cost of materials and labor within that industry and (2) the compensation and
benefit packages paid to each employee. An industry that is material intensive tends to support
fewer jobs than an industry that is labor intensive, given the same level of financial investment.
Similarly, industries that rely on highly skilled labor tend to pay higher wages and provide more
benefits than an industry that relies on less-skilled labor, and thus supports fewer jobs given the
same level of investment. IMPLAN has built-in assumptions for each industrial sector that reflect
that sector’s spending on materials versus labor, as well as how much that sector spends on
employee compensation. Spending on employee compensation is reported in IMPLAN at the
gross scale (i.e., total payroll costs, including benefits), not at the individual scale (i.e., salaries

by occupation). Since a California data package was used for this study, the built-in assumptions
discussed here are unique to California.

Spending Timeline: The number of jobs supported by an investment varies over time because of
two important factors: (1) inflation and (2) relative price changes over time. The effects of inflation
reduce the purchasing power of today’s dollars in the future. Thus, a delayed investment in that
industry will produce fewer jobs than an immediate investment. Holding the effects of inflation
aside, the relative value of a good also changes over time. Some products are becoming cheaper
over time relative to other goods and services, while some products are becoming more expensive.
Each industry in IMPLAN has built-in assumptions, or “deflators,” to adjust for the changing value
of that industry’s outputs relative to other goods and services. These built-in deflators are based

on historical data from the U.S. Bureau of Economic Analysis and an employment growth model
from the U.S. Bureau of Labor Statistics.'® The impact of these deflators on employment varies
from industry to industry. If an industry’s goods are increasing in value over time (after adjusting for
inflation), then it will support fewer jobs in the future given the same level of investment (i.e., fewer
goods can be purchased with $1 million and therefore less labor is needed to make those goods).
Conversely, if an industry’s goods are decreasing in value over time, then it will support more jobs
given the same level of investment (i.e., more goods can be purchased with $1 million, and there-
fore more labor is needed to make those goods).

Pricing Margins: The presence of pricing margins determines how an investment gets distributed
across a supply chain. If an investment is used to purchase goods from a retailer (e.g., car dealership,
hardware store, etc.), then there are transaction costs associated with bringing those goods

from the factory to the retail location. These transaction costs are referred to as pricing margins
and are equal to the difference between the cost to the consumer and the cost the producer. In
order to accurately model job flows, IMPLAN requires the user to specify whether the value of an
investment includes pricing margins, so that it can distribute some portion of that investment to
retail-, wholesale-, and transportation-related industries, thereby supporting jobs in each of those
industries. If an investment goes directly to the producer, then pricing margins can be ignored,
and the full value of the investment is assumed to be spent at the point of production. In summary,
pricing margins shift the distribution of jobs away from production-related industries to a greater

IMPLAN (2015). “Margins and Deflators.” Retrieved from http://support.implan.com/index.php?option=com_con-
tent&view=article&id=397:397-transferred&catid=229:229#deflators
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mix of industries. When pricing margins are appropriate, IMPLAN has built-in assumptions for the
share of transaction costs associated with purchasing goods from a particular industry, as derived
from data reported by the U.S. Bureau of Economic Analysis."

» Local Purchase Percentage: For the purposes of this study, the local purchase percentage refers
to the share of expenditures that stay within California. Investments that are spent on industries
comprised of firms that primarily operate out of state will support fewer jobs in California compared
to industries that are dominated by in-state firms. IMPLAN has built-in assumptions about the
local purchasing patterns within each industry, so the user needs to adjust this percentage only
when there is an exception to the norm. For example, investments that incentivize the purchase of
advanced technology buses made in California will have higher local purchasing percentages than
investments that support the heavy-duty vehicle manufacturing sector at large. IMPLAN’s default
assumptions for local purchasing patterns are calibrated with the Commodity Flow Survey data
published by the U.S. Census Bureau."?

The specifications used to model each program are described in the methodology section of each program
chapter.

Model Outputs

Once the model is run, IMPLAN generates a series of output tables to show the direct, indirect, and induced
impacts of a given level of investment on employment. The definitions for each of these impacts are
provided below:

» Direct Jobs: Positions that directly implement the projects that are funded by California Climate
Investments (e.g., construction workers building affordable housing, engineers designing
transportation infrastructure, foresters overseeing planting projects, etc.)

» Indirect Jobs: The jobs along the supply chains that provide inputs for California Climate
Investments (e.g., vendors supplying building materials, bankers financing construction, truckers
delivering goods, etc.).

» Induced Jobs: The jobs that provide goods and services to workers with direct and indirect jobs
when they spend their income (i.e., grocery store clerks selling household products, after-school
providers caring for children, doctors seeing patients, etc.).

Each of the above impacts are reported in IMPLAN as job-years, without differentiation between full-time,
part-time, and temporary jobs. In order to translate generic job-years into FTEs, IMPLAN has provided a set
of conversion coefficients for each industrial sector.® All of the job totals reported in this study have been
converted to FTE job-years.

Model Limitations
Input-output models have several advantages for estimating the employment impacts of different
investment decisions. They capture employment impacts across an entire economy (i.e., direct, indirect,

TIMPLAN (2015). “Margins and Deflators.” Retrieved from http://support.implan.com/index.php?option=com_con-
tent&view=article&id=397:397-transferred&catid=229:229#margins

Z|MPLAN (2015). “IMPLAN’S Gravity Model and Tradeflow RPCs.” Retrieved from http://support.implan.com/index.php?op-
tion=com_content&view=article&id=406:406&catid=223:223

BIMPLAN (2015). “536 FTE & Employment Compensation Conversion Table (2013).” Retrieved from http://oldsupport.
implan.com/index.php?view=document&alias=4-536-fte-a-employment-compensation-conversion-table&category_
slug=536&layout=default&option=com_docman&Itemid=1764
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and induced jobs) and they can be used to forecast employment impacts when data from the field is
impossible to collect. Input-output models, however, have a number of limitations that constrain their
ability to perfectly quantify the employment impacts of a given investment. The limitations of the input-
output model used in this study, IMPLAN Version 3.1, are described below:

»  Static Relationships: The interdependent relationships between economic sectors in IMPLAN are
static (i.e., frozen in time), providing a snapshot of the economy in the year captured by the data
package. In this study, the data package reflects industrial purchasing patterns in 2014. Thus, job
outputs from the model do not account for changes in consumer or industry behavior that may
occur after 2014, such as an economic downturn or a technological innovation, which in turn could
change industrial purchasing patterns. Similarly, IMPLAN does not account for price elasticity. In
other words, the prices of goods and services are not affected by a surge of investment into the
economy. For example, a construction boom, as modeled in IMPLAN, would not raise the price
of building materials following a sudden influx in demand. Since the California economy is so
much larger than the investment flows analyzed in this study (three orders of magnitude larger),
it is assumed that California Climate Investments have a negligible impact on prices across the
economy. Thus, if price elasticity had been incorporated into the model, we would expect similar
employment estimates.

» Linear Relationships: The relationships between economic sectors in IMPLAN are also linear. In
other words, employment multipliers are not sensitive to the magnitude of an investment. For
example, the jobs supported by a $1 billion investment in urban forestry projects will be exactly
1,000 times greater than a $1 million investment in the same set of projects. In reality, industries
face supply constraints, such that there may not actually be enough viable open space in cities
to implement $1 billion worth of urban forestry projects. In addition, industries face declining
marginal costs as their operations grow, allowing firms to spend more money on labor instead of
capital costs. In the dairy digester example, a $100 million investment may allow manufacturers
who produce digester-related equipment to spend more money on product development (e.q.,
engineers, designers, consultants, etc.), and less on capital investments (e.qg., assembly lines,
transportation equipment, etc.). Since IMPLAN is a linear model, these supply constraints and
cost considerations are not accounted for in this study. Again, given the size of California Climate
Investments relative to the size of the California economy, we would expect similar employment
estimates even if IMPLAN were a nonlinear model.

»  Timing of Impacts: IMPLAN does not specify when jobs gains will actually be realized. The job totals
that IMPLAN reports are based on the ripple effects felt in the economy by a particular investment.
Some of those effects will occur sooner than others. For example, an investment in automobile
manufacturing may create direct jobs in that sector immediately, but the secondary industries that
supply automobile manufacturers with vehicle parts (e.g., steel mills, glass manufacturers, rubber
manufacturers, etc.) may need a ramp up period to respond to additional demand (i.e., time to mine
materials, manufacture automotive parts, transport those parts to the assembly site, etc.). Assessing
how long each industry needs to respond to additional demand is difficult to predict, so IMPLAN
does not provide a time range in which all job-years will be completed.

» Job Quality: Information about job quality is critical for assessing the impact of an investment
on the economic well-being of hired workers. Unfortunately, IMPLAN does not provide
sufficient information for assessing job quality, such as detailed data on wages by occupation,
retirement packages, health benefits, paid leave, training opportunities, or prospects for career
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advancement. IMPLAN does provide information about the industrial sectors that are impacted by
investment flows, including the number of job-years supported in each industry and total amount
of employee compensation (salaries plus benefits) generated within each industry. While an
average compensation package for each industry could be deduced from these outputs (employee
compensation divided by total job-years), such a metric would mask the significant wage disparity
that exists in many industries, and was therefore not presented in this study.

» Geographic Granularity: IMPLAN does not provide data on the location of jobs, just the gross
number of jobs that are supported within a defined geographic boundary. In this study, the
geographic boundary was defined as the entire state of California. The most granular geographic
boundary that can be constructed in IMPLAN is at the zip code level. Thus, it is not possible
to discern the number of job-years specifically located within disadvantaged communities,
which are defined at the census-tract level.* As a result, all of the jobs supported by spending in
disadvantaged communities that are reported in this document reflect statewide jobs.

Model Validation

When possible, model inputs and input specifications were grounded in actual program data, such as
budgets, work plans, and expense reports. The final methodology used to model each program was
then reviewed by the program administrators at the various state agencies receiving California Climate
Investment funding. While this review process greatly improved the fidelity of the models to the on-the-
ground implementation of California Climate Investments, none of the models in this report have been
endorsed by the state agencies tasked with implementing California Climate Investments. Any errors are
those of the authors.

Model outputs were not validated against empirical job counts in the field. Since the scope of this study
includes the impact of California Climate Investments on indirect and induced jobs, it is impossible to know
exactly how long it will take for these indirect and induced jobs to materialize, and once they do, they are
difficult to precisely track.

The results obtained from IMPLAN were also not validated against other models, such as REMI or RIMS, each
of which may vield different results. REMI is a dynamic equilibrium model that combines economic input-
output modeling with econometric modeling. In doing so, REMI is able to account for how investment flows
also affect the prices of goods and services across an economy, and how those price changes ultimately
affect the labor market. RIMS, on the other hand, is a static economic input-output model (like IMPLAN),
and is based solely on the economic input-output tables published by the U.S. Bureau of Economic Analysis
(unlike IMPLAN and REMI, both of which rely on multiple data sources). IMPLAN was the model of choice for
this study because it allows the user to disaggregate employment impacts by direct, indirect, and induced
jobs, as well as by industry (unlike RIMS). While REMI also has this feature, IMPLAN affords the user the
greatest number of industrial sectors to choose from when modeling a particular investment (160 sectors
versus 536 sectors, respectively).'®'® Understanding the types of direct jobs supported by California Climate
Investments, with the most sectoral specificity possible, was an essential part of this study’s scope of work.

" California Energy Commission (2017). “Disadvantaged Communities Definition.” Retrieved from http://www.energy.ca.gov/
commission/diversity/definition.html

BREMI (2015). “Industries for Pl + V2.1.” Retrieved from http://www.remi.com/wp-content/uploads/2017/10/Industries-Hier-
archical-v2_1.pdf

JMPLAN (2017). “IMPLAN Sectoring & NAICS Correspondences.” Retrieved from https://implanhelp.zendesk.com/hc/en-
us/articles/115009674428-IMPLAN-Sectoring-NAICS-Correspondences
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3. Summary of
Program-Level Findings

How many jobs have been supported by the Legislature’s appropriations for California Climate Investments
from fiscal year (FY) 2013-14 through FY 2015-16? In this chapter, we answer this question for each of the 29
programs supported and for the suite of California Climate Investments as a whole. Policymakers can use
this information to help make informed California Climate Investment decisions that balance greenhouse
gas (GHG) reductions with the provision of co-benefits, including, but not limited to employment. In order
to estimate the employment impacts we must start by answering two questions. First, how much California
Climate Investment funding has each program received? And second, how much co-investment has each
program induced from households, business, or government agencies?

Our Approach

In this chapter, we present our high-level employment findings. We do so by aggregating the findings for
each of the 29 programs that are analyzed in Part Il of this report. For the summary results presented here
and the disaggregated results presented in Part Il, we follow a similar approach to estimating the number of
jobs supported by California Climate Investments, as described below:

Step 1: We identify investment flows for each program. To do so, we first determine the amount of
California Climate Investment funding that each program received during our study period (FY 2013-14
through FY 2015-16). We then we estimate the induced co-investment associated with each program.

Step 2: We apply program-level employment multipliers to the investment flows. We use IWPLAN
to construct employment multipliers for each program according to the impacted industrial sectors that
characterize each program. The methods used to develop the employment multipliers for each program
are detailed in the methodology subsection of the 29 chapters that constitute Part Il of this report.

Step 3: We sum the results across all programs. We look at the cumulative number of jobs supported
by California Climate Investments across all 29 programs. We separate the benefits from the dollars that
are appropriated by the Legislature and the dollars that come from co-investors, such as households,
businesses, local governments, and the federal government.

So that the reader has comparative context, we briefly discuss how the number of jobs supported

by California Climate Investments compare to common benchmark industries in California, such as
construction and computer manufacturing. Finally, we describe which industries are most directly
benefiting from the investment flows, so as to give the reader a sense of the types of jobs are occurring.
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Results

Step 1: Investment Levels

As discussed, this study tracks two investment flows associated with California Climate Investments: the
funding directly appropriated by the California State Legislature, and the co-investment that these public
funds induce. Refer to Chapter 2 — Methodology for background information and a description of how
the investments flows are determined. This section summarizes our methods and then reports high-level
results for each of the 29 climate investment programs analyzed in this study. In the program-level chapters
that follow, each of these program-level investment flows are described in more detail.

From the launch of California Climate Investments in FY 2013-14 through FY 2015-16, the state appropriated
$2.2 billion toward programs that reduce GHGs.' This total was obtained from the public expenditure
records prepared by state agencies as to how their investments will further the purposes of Assembly

Bill (AB) 32.% In some cases, the final California Climate Investments appropriation differed from what was
initially reported in the public expenditure record. In those cases, we received updated numbers from the
administering state agencies.

As described in Chapter 2, many California Climate Investment programs induce consumers, businesses,
and government entities to contribute matching funds toward the implementation of a particular program.
For many of these programs, the objective is to offer a household, business, or local government just
enough of a subsidy to induce them to purchase a clean technology. For example, California residents
receive rebates that reduce the cost of purchasing clean vehicles but (depending on income) often still
need to pay the rest of the vehicle purchase costs. Similarly, businesses receive an upfront subsidy for the
adoption of recycling organic equipment programs but must cover the remainder of the purchase costs.
Co-investments also arise when California Climate Investments enable a program administrator to access
additional funds that require match funding. The most obvious example of this is the High-Speed Rail
Project, which has been exceptionally successful in using California Climate Investment funding to access
$2.6 billion State Proposition 1A funds and $3 billion in federal appropriations.

This study quantified these induced leveraged funds, which we refer to as co-investments. Only co-invest-
ments that are induced by California Climate Investment funding are counted here. In other words, this
study analyzes only consumer and grantee spending that occurred because of the state’s financial support
vis-a-vis California Climate Investment funds. Determining the share of co-investments that were actually
induced by California Climate Investment funding was a major challenge, and was informed by the best
available research (e.g., academic studies on consumer behavior) and feedback from administering state
agencies. In many cases, there was not enough information to determine whether co-investment was
actually induced, so as a conservative assumption, the job impacts of these particular co-investments
were excluded from the study. The methodology section of each program chapter explains how induced
co-investments were determined in the specific context of the respective program. The jobs supported
by induced co-investment should be considered with an important caveat: Some of these co-investments
may have likely been spent elsewhere in the California economy even in the absence of California Climate
Investments, so they do not necessarily represent a new influx of dollars into the state.

'This total also includes funding allocated to each state agency for program administration and fund management, which are
also represented in our employment totals.

2California Air Resources Board (2017). “Expenditure Records from Agencies Receiving GGRF Monies.” Retrieved from https://
www.arb.ca.gov/cc/capandtrade/auctionproceeds/expenditurerecords.htm
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When added up, we estimate that California Climate Investments induced an additional $6.4 billion during
the study period. Table A2 summarizes funding levels for California Climate Investments and estimated
induced co-investment for each of the 29 programs that received funding between FY 2013-14 and FY 2015-
16. The table also summarizes the funding allocated to each state agency for program administration and
fund management.

Table A2. Summary of Funds Analyzed From FY 2013-14 Through FY 2015-16*

California Estimated Induced
Climate Investment Co-investment
State Agency Program ($ Million) ($ Million)**
High-Speed Rail High-Speed Rail Project $707 $5,578.9
Authority (HSRA) Program Administration $0 N/A
California State Transit and Intercity Rail Capital Program $208.3 $0.8
Transportation o ]
Agency (CalSTA) Program Administration $0.7 N/A
California Low Carbon Transit Operations Program $16.2 N/A
Department of o ]
Transportation (DOT) Program Administration $0.2 N/A
éﬁordablfet‘Housmg and Sustainable $411.4 N/A
California Strategic ommuntties
Growth Council (SGC) | Sustainable Agricultural Lands Conservation $42 $18.0
Program Administration $10 N/A
Clean Vehicle Rebate Project $204 $474.5
Hybrid and Zero-Emission Truck and Bus
Voucher Incentive Project $20 $60.8
Enhanced Fleet Modernization Program $12 $30.8
Plus-Up
o Car'Sharlng and Mobility Options Pilot $3 $69
California Air Project
Resources Board Public Fleet Pilot Project $3 $9.7
(CARB) . : . . .
Financing Assistance Pilot Project $09 $11
Zero-Emission Truck and Bus Pilot Projects $25 $21.4
Multi-Source Facility Demonstration Project $24.7 $22.3
Zero—Enj|SS|on Drayage Truck Demonstra- $24.7 $16.5
tion Project
Program Administration $8 N/A
Single-Family/Small Multi-Family Energy
California Efficiency and Solar Water Heating $49.2 N/A
Department of ) Single-Family Solar Photovoltaics $71.8 N/A
Community Services - - -
and Development Large Multi-Family Energy Efficiency and $24 $4.6
(CSD) Renewables
Program Administration $8.8 N/A
Dairy Digester Research and Development
California Program $ms $26
Department of Food .
and Agriculture ?Jtraoter\alvnjter Efficiency and Enhancement $55.5 N/A
(CDFA) 9
Program Administration $5.2 N/A

Continues next page.
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California Estimated Induced

Climate Investment Co-investment
State Agency Program ($ Million) ($ Million)**
California Water-Energy Grant Program $46.8 N/A
Department of Water | State Water Project Turbines Program $20 $6.0
Resources (DWR) Program Administration $2.7 N/A
Sacramento-San Joaquin Delta and Coastal
California Wetlands Restoration 3154 N/A
Department of Fish . .
and Wildlife (DFW) Mountain Meadow Ecosystems Restoration $5.9 N/A
Program Administration $5.7 N/A

California Forest Health Program $18.2 N/A
Department of Forest Legacy Program $4.2 $15.2
Forestry and Fire Urban and Community Forestry Program $15.7 N/A
Protection (CALFIRE) Program Administration $39 N/A
California Organics Grant Program $14.5 $30.9
Department of Recycled Fiber, Plastic, and Glass Grant $5 $13.7
Resources Program '
Recycling The Greenhouse Gas (GHG) Reduction Loan
and Recovery Program $9.2 $60.7
CalR |
(CalRecycle) Program Administration $1.3 N/A
Subtotal for Programs $2,216 $6,399
CARB Fund Administration and Management $24.2 N/A
California Office of
Environmental Health | Identification of Disadvantaged $19 N/A
Hazard Assessment | Communities ’
(OEHHA)

Total | | $2,242 | $6,399

*Numbers may not add up to total amounts due to rounding.

**N/A signifies that there was not enough information to determine whether the co-investment by this program was actually
induced by California Climate Investment funding.

Step 2: Program-Specific Employment Multipliers

After estimating the total investment levels associated with California Climate Investments, we then

used IMPLAN to develop program-specific employment multipliers to apply to those investment flows.

Employment multipliers are expressed as a ratio of job-years per million dollars of investment. For the

purposes of this study, all jobs are reported in terms of full-time equivalent (FTE) job-years, which simply

means one person working full time for one year. In practice, one job-year may take the form of two

employees for six months each or three employees for four months each.

When modeling a program in IMPLAN, a number of inputs have to be entered to describe how program
funds are spent, including the industries that are impacted, the percentage of funds that are spent within
the California economy, the percentage of funds that go to transaction costs (e.g., third-party retailers,
transportation, etc.), and the timeline over which funds are spent. Refer to Chapter 2 — Methodology for
a detailed overview of how IMPLAN works, as well as a discussion of the various factors that determine the
employment multiplier associated with a particular program.

The employment multipliers for California Climate Investments vary greatly by program (see Figures A2 and
A3). These programs, after all, are heterogeneous. Some programs primarily rely on human labor to achieve
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GHG reductions (e.g., reforestation and ecosystem restoration programs), while others primarily rely on
innovative technologies (e.g., zero-emission truck and bus programs). Of the programs that rely on emerging
technologies, some are able to source from California manufacturers (e.g., heavy-duty electric vehicle
programs), while others must look out of state for cost-effective options (e.g., light-duty vehicle programs).

Comparing the multipliers for each program can inform policy decisions that maximize the number of jobs
supported by public funds. Yet the ultimate merit of each program should not be solely evaluated in terms
of job-years. Programs that have low employment multipliers are still reducing GHGs while producing a
range of co-benefits, of which employment is only one. Other important co-benefits to consider, but which
are outside the scope of this study, include improvements in air quality, water quality, and human health. It
is important to consider how the mix of programs can collectively achieve multiple goals, as each program
has its strengths.

Figure A2. Employment Multipliers by Program - Excluding Co-investment
(FTE Job-Years in California per $1 Million of Appropriations for California Climate Investments)?
mJobs Supported by Califomnia Climate Investment Appropriations
Forest Health Program ——— 173
Financing Assistance Pilot Project ——— 16.9
Single-Family/Small Multi-Family Energy Efficiency and..— 16.8
Urban and Community Forestry Program <_ 134
Low Carbon Transit Operations Program ‘_ 126
Sacramento-San Joaquin Delta and Coastal Wetlands..— 1.0
Water-Energy Grant Program ‘_ 1.0
Mountain Meadow Ecosystems Restoration ‘_ 10.7
Affordable Housing and Sustainable Communities ‘_ 10.5
Large Multi-Family Energy Efficiency and Renewables — 10.0
High-Speed Rail Project 4_ 94
Single-Family Solar Photovoltaics ‘_ 8.2
Car Sharing and Mobility Options Pilot <_ 74
Transitand Intercity Rail Capital Program 4_ 58
State Water Project Tubines Program s 5.7
Multi-Source Facility Demonstration Project s 5.7
Clean Vehicle Rebate Project <_ 5.6
Dairy Digester Research and Development Program 4— 5.0
Sustainable Agricultural Lands Conservation 4— 4.9
State Water Efficiency and Enhancement Program ‘_ 4.6
Forest Legacy Program 4— 43
Public Fleet Pilot Project 4_ 3.7
Enhanced Fleet Modemization Program Plus Up i 3.5
The Greenhouse Gas Reduction Loan Program s 3.3
Zero-Emission Truck and Bus Pilot Projects ‘_ 3.2
Organics Grant Program 4_ 31
Zero-Emission Drayage Truck Demonstration Project N 1.8
Recycled Fiber, Plastic, and Glass Grant Program 4- 1.6
Hybrid and Zero-Emission Truck and Bus Voucher..h 1.5
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® The program-level details that influenced the multiplier reported for each program are described in the Methodology
section of each program’s respective chapterin of this report.
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Figure A3. Employment Multipliers by Program — Including Co-investment
(FTE Job-Years in California per $1 Million of Appropriations for California Climate Investment

Appropriations)*

M Jobs Supported by California Climate Investment Appropriations Additional Jobs Supported by Induced Co-Investment

High-Speed Rail Project

Financing Assistance Pilot Project

Car Sharing and Mobility Options Pilot

Forest Legacy Program

Organics Grant Program

The Greenhouse Gas Reduction Loan Program

Forest Health Program
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Single-Family/Small Multi-Family Energy Efficiency and Solar Water Heating
Public Fleet Pilot Project

Clean Vehicle Rebate Project

Multi-Source Facility Demonstration Project

Urban and Community Forestry Program

Low Carbon Transit Operations Program

Large Multi-Family Energy Efficiency and Renewables
Sacramento-San Joaquin Delta and Coastal Wetlands Restoration
Water-Energy Grant Program

Mountain Meadow Ecosystems Restoration

Affordable Housing and Sustainable Communities

Zero-Emission Truck and Bus Pilot Projects

Enhanced Fleet Modernization Program Plus Up

Recycled Fiber, Plastic, and Glass Grant Program

Single-Family Solar Photovoltaics

State Water Project Turbines Program
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Transitand Intercity Rail Capital Program

State Water Efficiency and Enhancement Program

Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project

Zero-Emission Drayage Truck Demonstration Project

83.6
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Across all of the programs studied here, we estimate that for every million dollars of California Climate
Investments appropriated between FY 2013-14 and FY 2015-16, a total of 8.8 job-years are supported by
appropriated funds, and an additional 24.9 job-years are supported by induced co-investment. When the
jobs supported by California Climate Investment appropriations and induced co-investment are added

together, a million dollars of appropriated funds supports a total of 33.7 job-years.

The multiplier for the induced co-investments differs from the multiplier for California Climate Investments

*The program-level details that influenced the multiplier reported for each program are described in the methodology

section of each program’s respective chapter in Part Il of this report.
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for two reasons. First, the induced co-investments are spent on a different mix of industries than California
Climate Investment appropriations. For example, some awarded projects use the appropriated funds to
purchase equipment and matching funds to pay for operations. Second, the ratio between appropriated
funding and induced co-investment is not one-to-one. For every million dollars in California Climate
Investments appropriated to programs that reduce GHGs, an additional $2.9 million in co-investment is
induced from outside sources. That additionality is heavily weighted by the High-Speed Rail Project, which
generates exceptionally high levels of induced co-investment from the federal government and Proposition
1A funds. During the study period, the High-Speed Rail Project induced $5.6 billion in co-investment, which
represents 87% of the total co-investment identified in the study ($6.4 billion).

When the High-Speed Rail Project is removed from the mix of programs, we estimate that a million dollars of
California Climate Investment funding supports 8.5 job-years, and induces an additional $0.5 million in co-
investment, thereby supporting an additional 2.2 job-years. Thus, the effect of the High-Speed Rail Project
on the employment multiplier for California Climate Investments (excluding the additional jobs from induced
co-investment) is relatively marginal, increasing the multiplier from 8.5 to 8.8 job-years per million dollars,
about a 3.5% increase. However, when the additional jobs from co-investment are included, the High-

Speed Rail Project has a more dramatic effect. For every million dollars appropriated to California Climate
Investments, the inclusion of the High-Speed Rail Project increases the amount of induced co-investment
from $823 million to $6.4 billion, thereby increasing the additional jobs from induced co-investment from 2.2
to 24.9, which is more than a tenfold increase.

To put these numbers in context, we compare them to the employment multipliers of two benchmark
industries: (1) the residential construction industry, which is a common reference point for job creation, and
(2) computer and electronic products manufacturing, the largest manufacturing industry in California by
employment. In making comparisons between California Climate Investments and these two benchmark
industries, we look only at the jobs supported by direct investment and exclude induced co-investment.
Assessing the ways in which public investment in the benchmark industries might induce outside co-invest-
ment was outside the scope of this study. Nine of the 29 California Climate Investments (31%) have an
employment multiplier greater than that of construction (10.4 FTE job-years per million dollars), and 26
(90%) have an employment multiplier greater than that of computer and electronic products manufacturing
(2.2 FTE job-years per million dollars).5®

Step 3: Total Jobs Supported by California Climate Investments

Our analysis reveals that the $2.242 billion in appropriated California Climate Investments supports around
19,700 job-years in California. The $6.403 in induced co-investment supports an additional 55,900 job-
years in California. When added together, California Climate Investment funds and induced co-investment
support a total of 75,600 job-years in California. Some of these jobs exist now while others will be realized in
the near future, as not all funded projects have been fully implemented.

It is important to note that job outputs from IMPLAN are not necessarily net new jobs. When modeling

®Itis important to note that the average employment multiplier for California Climate Investments represents a mix of indus-
trial sectors, including construction and manufacturing sectors. For a percentage breakdown on the mix of industries that ¢
constitute each California Climate Investment, see the methodology section of each program chapter in Part I.

®The multiplier for computer and electronic product manufacturing is actually a weighted composite of all of 22 IMPLAN
industries that fit within the computer and electronic product manufacturing sector. Weights were based on each industry’s
share of total sales, according to the 2012 Economic Census for the state of California (Table EC1200A1). These weights are
summarized in Appendix A2.
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investment flows in IMPLAN, the model assumes that each investment is an additional flux of spending

into the California economy. In reality, all of the funds that make California Climate Investments possible
originate from auction revenues that the state collects from regulated industries under California’s Cap-
and-Trade Program. Conducting a net job analysis would require making assumptions about how California
Climate Investments and induced co-investments would be spent in the absence of the Cap-and-Trade
Program, then modeling those investment flows, and comparing their job yields to the job yields from
California Climate Investments, all of which were outside the scope of this study.

Given the scope of the study, the job numbers reported here should be viewed as gains in green jobs (e.g.,
solar jobs, recycling jobs, zero-emission technology jobs, etc.) and jobs that support green jobs (e.g.,
environmental consultants, civil engineers, etc.). While many of these green jobs occur in industries that are
not conventionally thought of as “green” (e.g., automobile manufacturing, consulting, construction, etc.),
they are considered green in the context of this study because they support activities that reduce GHGs.

A construction job, for example, is not a green job when it supports the development of coal-fired power
plants, but is a green job when it supports the development of solar power infrastructure or dairy digesters.

Table A3 summarizes the number of jobs supported by California Climate Investments and induced
co-investments for each of the 29 programs that received funding between FY 2013-14 and FY 2015-16.

The total jobs reported for each program are ultimately dependent on a myriad of variables that had to be
described in IMPLAN, including: (1) total amount of California Climate Investment funding allocated to each
program, (2) the amount of co-investment generated by each program, (3) the industrial sectors impacted
by each program, (4) the percentage of funds that went to California-based firms versus those that are

out of state, (5) the timeline over which funds will be spent, and (6) whether material goods are purchased
directly from manufacturers or third-party retailers. The influence of the first two variables on employment
is relatively simple; the more money invested in a program, the more jobs supported. The influence of the
latter four variables is more nuanced, and is summarized in Chapter 2 — Methodology.

Table A3. Estimated Job-Years in California Supported by Appropriations for California
Climate Investments From FY 2013-14 Through FY 2015-16*

California Climate Estimated Induced
State Investment Co-investment
Agency Program (FTE Job-Years in California) | (FTE Job-Years in California)**
High-Speed Rail Project 6,656 52,468
HSRA
Program Administration 0 N/A
Transit and Intercity Rail Capital 1215 5
CalSTA Program
Program Administration 8 N/A
Low Carbon Transit Operations 1468 N/A
DOT Program
Program Administration 3 N/A
Aﬁ‘ordabl.e.Housmg and Sustainable 4,330 N/A
Communities
SGC Sustalnablg Agricultural Lands 204 8l
Conservation
Program Administration 13 N/A

Continues next page.
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California Climate Estimated Induced

Investment Co-investment
Program (FTE Job-Years in California) | (FTE Job-Years in California)**
Clean Vehicle Rebate Project 1,137 2,031
Hybrid and Zero-Emission Truck and 30 5
Bus Voucher Incentive Project
Enhanced Fleet Modernization 2 74
Program Plus-Up
Car Sharing and Mobility Options
. . 22 57
Pilot Project
Public Fleet Pilot Project ll 36
CARB . . . . .
Financing Assistance Pilot Project 16 13
Zerg Emission Truck and Bus Pilot 80 167
Projects
I\/\u!tl—Source Facility Demonstration 140 192
Project
Zero-Emission Drayage Truck
. f 43 15
Demonstration Project
Program Administration 90 N/A
Single-Family/Small Multi-Family
Energy Efficiency and Solar Water 825 N/A
Heating
cSD Single-Family Solar Photovoltaics 591 N/A
Large Multi-Family Energy Efficiency 239 20
and Renewables
Program Administration 99 N/A
Dairy Digester Research and
57 132
Development Program
CDFA State Water Efficiency and 53 N/A
Enhancement Program
Program Administration 58 N/A
Water-Energy Grant Program 514 N/A
DWR State Water Project Turbines na 3
Program
Program Administration 34 N/A
Sacramento-San Joaquin Delta and
Coastal Wetlands Restoration 170 N/A
DFW I\/\ountam Meadow Ecosystems 63 N/A
Restoration
Program Administration 64 N/A
Forest Health Program 315 N/A
Forest Legacy Program 18 68
CALFIRE i
Urban and Community Forestry o N/A
Program
Program Administration 44 N/A

Continues next page.
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California Climate Estimated Induced

Investment Co-investment
Program (FTE Job-Years in California) | (FTE Job-Years in California)**
Organics Grant Program 44 238
Recycled Fiber, Plastic, and Glass
8 34
Grant Program
CalRecycle
The Greenhouse Gas (GHG)
. 30 141
Reduction Loan Program
Program Administration 15 N/A
Subtotal for Programs 19,374 55,873
CARB Fund Administration and 273 N/A
Management
OEHHA Identlﬁcapgn of Disadvantaged 91 N/A
Communities
Total 19,669 55,873

*Numbers may not add up to total amounts due to rounding.

**N/A signifies that there was not enough information to determine whether the co-investment by this program was actually
induced by California Climate Investment funding, and as a result, we did not model the jobs supported by co-investment
for that program.

Disaggregating Jobs by Economic Sector

The direct jobs supported by California Climate Investments can serve as a representative sample, or a
microcosm, of the green jobs that are supported by the state’s transition to a lower-carbon economy.
Figure A4 summarizes the top 10 industries most directly impacted by California Climate Investments.
Similarly, Figure A5 summarizes the top 10 industries most directly impacted by induced co-investments.
These figures do not take into account the many indirect and induced jobs supported by these investment
flows.” Indirect and induced jobs were excluded from the industry breakdowns reported here in order to
isolate the jobs that will be most visibly supported by California Climate Investments at the community
level. Likewise, these figures do not take into account the administrative jobs at state agencies supported
by California Climate Investment appropriations. Together, the 10 industries highlighted below account for
88% of the direct jobs supported by California Climate Investments and 99% of those supported by induced
co-investments.

Of the many economic sectors that are directly impacted by California Climate Investments and induced
co-investment, the construction sectors were most positively impacted. These job-years are explained by
the significant level of investment that goes toward the High-Speed Rail Project, the Affordable Housing
and Sustainable Communities program, and a number of other programs that involve building new facilities
or installing solar photovoltaic (PV) systems. When the construction sectors are totaled, about 4,900
construction job-years are supported by California Climate Investment funding appropriated between FY
2013-14 and FY 2015-16 (54% of total direct job-years), and 18,400 construction job-years are supported by
co-investment induced during that same period (68% of total direct job-years).

’See Appendix A3 for the top 10 industries where indirect and induced jobs are occurring.
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Figure A4. Top 10 Industries Directly Impacted by Appropriations for California Climate
Investments From FY 2013-14 Through FY 2015-16%°

Construction of new highways and streets 2,585
Construction of new multifamily residential structures
Architectural, engineering, and related services
Transitand ground passenger transportation

Construction of other new nonresidential structures
Construction of new power and communication structures

Individual and family services

Maintenance and repair construction of residential structures

Support activities for agriculture and forestry 231

mDirect FTE Job-Years
Management consulting services 190 in California (n=9,070)

Figure AS. Top 10 Industries Directly Impacted by Induced Co-investment

Construction of new highways and streets 15,524
Architectural, engineering, and related services 7,089
Construction of new power and communication structures 1,605
Construction of other new nonresidential structures 1,155
Retail - Motor vehicle and parts dealers 616
Auto mobile manufacturing 290

Wholesale trade 151

Construction of new manufacturing structures 127
Transitand ground passenger transportation 81 Direct FTE Job-Years
Truck transportation | 78 in California (n=27,036)

Economic sectors are helpful for inferring the potential quality of jobs supported by California Climate
Investments. Although IMPLAN does not provide details on which occupations are supported within each
of these impacted sectors, inferences can be made using outside literature that has studied wages, benefits,
and other job quality metrics of the industries identified in this study. For example, a recent study from the
Center for Labor Research and Education at University of California, Berkeley, found that the renewable
energy construction sector performs particularly well according to a number of job quality metrics,
including employer contributions to apprenticeship training, pension funds, and health insurance. Looking
specifically at construction activities in California between 2002 and 2015, the study found that renewable
energy construction jobs came with benefit packages equal to 49% of the take-home wages for each

8These industry categories are taken directly from IMPLAN. In total, there are 536 industry codes in IMPLAN. In general,
IMPLAN’s industrial sectors map very closely to the six-digit North American Industry Classification System (NAICS) codes,
especially for manufacturing sectors. However, many of the service, agricultural, and construction sectors in IMPLAN have
been consolidated into unique industry categories created by IMPLAN (e.g., construction of new highways and streets).
Refer to the program chapters in Part Il for a more detailed discussion of the direct jobs supported by each.

?This figure does not include administrative jobs at state agencies supported by appropriated funds.
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hour worked, including health insurance, pensions, and apprenticeship training.”® These benefit packages
help train new construction workers and retain experienced construction workers, which is particularly
important for maintaining a skilled labor force with career ladder opportunities resilient to fluctuations in
the labor market.

Another UC Berkeley study assessed the large number of construction jobs supported by California Climate
Investments in the San Joaquin Valley and noted most of that these blue-collar construction jobs are
covered under the state’s prevailing wage law." Prevailing wage laws establish a wage and skill standard so
that competitiveness among contractors is not enhanced by hiring unskilled workers and paying low wages.
In addition, California Labor Code 1777.5 requires all public works contractors to hire apprentices enrolled in
state-certified apprenticeship programs for a minimum number of project hours. This requirement ensures
that California Climate Investments will continue to support workforce training of the next generation

and stabilize the construction workforce, while providing work opportunities to both new and incumbent
workers.

°B. Jones et al. (2016). The Link Between Good Jobs and a Low Carbon Future: Evidence from California’s Renewable Portfolio
Standard, 2012-2015. University of California, Berkeley: Donald Vial Center on Employment in the Green Economy, Center
for Labor Research and Education.

"B. Jones et al. (2017). The Economic Impacts of California’s Major Climate Programs on the San Joaquin Valley. UC Berkeley
Center for Labor Research and Education, UC Berkeley School of Law, and Next 10.
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4. Investments in
Disadvantaged Communities

To ensure that California Climate Investments are distributed equitably across the state, Senate Bill (SB) 535
(de Leodn) requires that a minimum of 25% of California Climate Investment funding benefit disadvantaged
communities. Of that, a minimum of 10% is required to be located within those communities. More
recently, the Legislature passed, and Governor Jerry Brown signed, Assembly Bill (AB) 1550 (Gomez),

which modified investment minimums for disadvantaged communities such that at least 25% of funds

go to projects located within and benefiting disadvantaged communities. AB 1550 also adds investment
minimums for projects that are located within and benefiting individuals living in low-income communities.
The state uses the California Communities Environmental Health Hazard Assessment Screening Tool
(CalEnviroScreen) to identify disadvantaged communities, defined as the top 25% of census tracts in
California most impacted by and vulnerable to multiple sources of pollution.!

The analysis in this chapter seeks to answer:

»  What is the employment multiplier for California Climate Investments located in disadvantaged
communities and how does it compare to California Climate Investments located in other
communities?

» How many total job-years will be supported by California Climate Investments that are located in
disadvantaged communities?

We focus our analysis on investments that are located in disadvantaged communities, rather than the
broader category of investments that benefit disadvantaged communities, because the former is a better
proxy for jobs located in disadvantaged communities. The economic input-output model used in this
study (IMPLAN Version 3.1) does not provide data on the precise location of jobs, so it is not possible to
discern the number of jobs specifically located within disadvantaged communities at the census-tract
level.2 Nevertheless, investments that are located in disadvantaged communities, particularly investments
in large infrastructure projects, can and do support jobs in those communities. For example, the Transit
and Intercity Rail Capital Program is providing $38.5 million to the Los Angeles County Metropolitan
Transportation Authority for major upgrades to the Willowbrook/Rosa Parks station. The project is located

'The designation of disadvantaged community applies to the highest-scoring 25% of census tracts from CalEnviroScreen 3.0,
an index that evaluates the vulnerability of a community according to variety of environmental, health, economic, and social
indicators. For more information in disadvantaged communities, visit: https://www.calepa.ca.gov/files/2017/04/SB-535-Des-
ignation-Final.pdf.

2IMPLAN provides the gross number of jobs that are supported within a defined geographic boundary. ZIP codes are the
most granular geographic boundary available in IMPLAN. Disadvantaged communities, however, are defined at the census-
tract level.
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in a disadvantaged community and has a labor agreement in place that requires the hiring of local workers
for a minimum of 40% of all worked hours.?

In contrast, investments that benefit disadvantaged communities, although not located in them, fund
projects that bring some measurable co-benefit to disadvantaged communities, such as improved air
quality, but are more likely to support jobs elsewhere. For example, the Public Fleet Pilot Project provides
incentives for public fleet operators to switch to advanced technology vehicles that operate in and near
disadvantaged communities, but the fleet operator does not necessarily need to be located within a
disadvantaged community. Thus, all of the program funds for the pilot project benefit disadvantaged
communities because they reduce pollution in those communities, but not all of the program funds are
directly spent within disadvantaged communities. In the event that a public fleet operator is located
outside a disadvantaged community, but still qualifies for an incentive, we conservatively assume that they
also spend incentive funds at retail locations (e.q., auto dealerships) outside disadvantaged communities,
thereby supporting jobs outside disadvantaged communities.

Approach

The data that we used to answer the research questions that guide this chapter are based on percentages
reported by grantees in the form of implemented funds.* The scope of this study, however, is at the scale
of appropriated funds. The key difference between implemented funds and appropriated funds is that the
former are those that have been disbursed to actual projects, while appropriated funds may still be awaiting
full disbursement. For example, some agencies stagger the disbursement of their appropriated funds in
order to pilot a concept for a program before implementing the program more widely.

In order to resolve the difference in scale between implemented and appropriated funds, and ultimately
answer the research questions driving this chapter, we completed the following steps:

» Identify implemented funds located in disadvantaged communities.

»  Scale up implemented funds located in disadvantaged communities to the full appropriations for
California Climate Investments from fiscal year (FY) 2013-14 to FY 2015-16.

»  Apply program-level employment multipliers (refer to Chapter 3) to the investment flows from Step 2.

»  Sum the program-level impacts from Step 3 to determine the total number of jobs supported by
California Climate Investments located in disadvantaged communities from FY 2013-14 to FY 2015-16.

In completing these steps, we excluded appropriations to state agencies for administration, operations,
fund management, and research. We excluded these because these funds were never intended to be
directly spent within communities, disadvantaged or otherwise.

Findings

Investments for Disadvantaged Communities: Implemented Funds

As mentioned, we first identified the amount of implemented funding located in disadvantaged
communities. Here, we relied on the percentages reported by the California Air Resources Board (CARB) in

3Los Angeles County Metropolitan Transportation Authority (2017). “Project Labor Agreement.”
“California Air Resources Board (2017). Annual Report to the Legislature on California Climate Investments Using Cap-and-
Trade Auction Proceeds. (Table ES-2; Page xii — xiv)
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the 2017 California Climate Investments Annual Report for implemented funds.5 At the time of our research,
the 2017 annual report did not contain percentages for the High-Speed Rail Project, so we obtained
percentages directly from the High-Speed Rail Authority.® We find that about 50% of implemented funds
have been located in disadvantaged communities.” This cumulative percentage reported here differs from
the cumulative percentage (34%) reported by CARB because of the inclusion of the High-Speed Rail Project
in our calculations, and the exclusion of data for newly launched programs in FY 2016-17 (e.q., Biofuels) from
our calculations.

See Table A4 for a summary of the percentages of implemented funds located in disadvantaged
communities broken out by program. Figure Aé provides the total dollar value of implemented funds
located in disadvantaged communities through 2016.

Figure A6. Implemented California Climate Investment Funding Through 2016
($ Mmillion)®

$16
(1‘|’/o)

$614

(50%) Total = $1 ,235

B Located in Disadvantaged Communities
Located in Other Communities
m Location TBD

®California Air Resources Board (2017). Annual Report to the Legislature on California Climate Investments Using Cap-and-
Trade Auction Proceeds. (Table ES-2; Page xii — xiv).

®High-Speed Rail Authority (Email correspondence, June 23, 2017).

’The percentage of funds located in disadvantaged communities does not include potential funds for the Urban and
Community Forestry Program or the Large Multi-Family Energy Efficiency and Renewables program. With respect to the
Urban and Community Forestry Program, a project is considered located within a disadvantaged community if more than
50% of the trees planted are located within disadvantaged communities. When the 2017 California Climate Investments
annual report was released, the projects being implemented had not planted 100% of their trees, and therefore it was it too
soon to determine the share of funds located within disadvantaged communities. With respect to the Large Multi-Family
Energy Efficiency and Renewables program, no funds had been implemented prior to the release of the 2017 California
Climate Investments annual report. Thus, the percentage of funds located in disadvantaged for communities for both of
these programs was reported as “to be determined” (TBD).

®bid.
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Table A4. Implemented California Climate Funding Through 2016*°"°

Implemented Located in
Funds'! Disadvantaged

Program ($ Million) Communities (%)
High-Speed Rail Project $348 56%
Transit and Intercity Rail Capital Program $224.3 81%
Low Carbon Transit Operations Program $86.6 67%
Affordable Housing and Sustainable Communities $71.0 51%
Sustainable Agricultural Lands Conservation $3.8 0%
Clean Vehicle Rebate Project $243.2 7%
Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project $251 43%
Enhanced Fleet Modernization Program Plus Up $4.4 64%
Car Sharing and Mobility Options Pilot $3.0 100%
Public Fleet Pilot Project $24 42%
Financing Assistance Pilot Project $0.1 61%
Zero-Emission Truck and Bus Pilot Projects $134 50%
Multi-Source Facility Demonstration Project $23.7 50%
Zero-Emission Drayage Truck Demonstration Project $23.7 100%
Single-Family/Small Multi-Family Energy Efficiency and Solar Water Heating $5.5 100%
Single-Family Solar Photovoltaics $19.0 100%
Large Multi-Family Energy Efficiency and Renewables $0 TBD
Dairy Digester Research and Development Program $n.3 71%
State Water Efficiency and Enhancement Program $34.0 36%
Water-Energy Grant Program $6.7 51%
State Water Project Turbines Program $11.8 0%
Sacramento-San Joaquin Delta and Coastal Wetlands Restoration $15.4 87%
Mountain Meadow Ecosystems Restoration $5.9 0%
Forest Health Program $14.7 0%
Forest Legacy Program N/A™ 0%
Urban and Community Forestry Program $15.6 TBD
Organics Grant Program $14.5 61%
Recycled Fiber, Plastic, and Glass Grant Program $5.0 0%
The Greenhouse Gas (GHG) Reduction Loan Program $2.6 32%
Total $1,235 50%

* Numbers many not add up to total amounts due to rounding.

?California Air Resources Board (2017). Annual Report to the Legislature on California Climate Investments Using Cap-and-
Trade Auction Proceeds. (Table ES-2; Page xii — xiv).

®High-Speed Rail Authority (Email correspondence, June 23, 2017).

"The percentages in this table reflect implemented funds between FY 2013-14 and FY 2016-17, while the study period of this
report is between FY 2013-14 and FY 2015-16. Thus, some of the implemented funding totals reported in this table exceed the
allocations reported elsewhere in this report.

2The Forest Legacy Program was collapsed into the Forest Health Program in the 2017 annual report (i.e., funds for the Forest
Legacy Program are reported as part of the Forest Health Program).
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Investments for Disadvantaged Communities: Appropriated Funds

After identifying the percentage of implemented funds that have been spent in disadvantaged
communities, we then applied these percentages to appropriated funds.” In making this calculation, we
assume that the percentages for implemented funds spent in disadvantaged communities through 2016
will hold true for the remaining funds that have been allocated, but not yet fully implemented. In reality,
there may be some variation. For example, the number of Clean Vehicle Rebate Project (CVRP) rebates
going to residents of disadvantaged communities may increase in the future because the program began
offering increased incentives for low-income households as of March 29, 2016. Nonetheless, we assume
that spending patterns observed through 2016 for implemented funds are fairly representative of how the
remaining funds will be spent.

Based on our calculations, we estimate a total of $1.135 billion in funds appropriated between FY 2013-14 and
FY 2015-16 will be spent in disadvantaged communities.' This translates to 52% of total appropriations during
the study period (see Figure A7). This percentage is slightly greater than the percentage reported for imple-
mented funds (50%) because it was derived from a slightly different mix of funding weights spread across
the 29 programs. In other words, not all programs have been implemented to their full funding allocation.
Thus, as programs go from partially implemented to fully implemented, one can expect a greater share of
funds to be located in disadvantaged communities, all else being equal. See Table AS for a summary of the
appropriated funds (by program) that we estimate will be located in disadvantaged communities.

Figure A7. Estimated Appropriations for California Climate Investments From
FY 2013-14 Through FY 2015-16 ($ Million)®”

$40
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Total =$2,169

m Located in Disadvantaged Communities
Located in Other Communities
= Location TBD

BWe excluded appropriations to state agencies for program administration from our analysis because these funds were never
intended to be directly spent in communities, disadvantaged or otherwise.

“The estimated total of appropriated funds located in disadvantaged communities does not include potential funds from
the Urban and Community Forestry Program or the Large Multi-Family Energy Efficiency and Renewables program (see
footnote 7), which are classified as TBD.

®|bid.
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Table AS. Appropriations For California Climate Investments From FY 2013-14 Through
FY 2015-16*

Estimated
Actual Appropriations Located
Appropriations'® in Disadvantaged
Program ($ Million) Communities ($ Million)”
High-Speed Rail Project $707.0 $395.9
Transit and Intercity Rail Capital Program $208.3 $168.7
Low Carbon Transit Operations Program $16.2 $779
Affordable Housing and Sustainable Communities $4n.4 $209.8
Sustainable Agricultural Lands Conservation $42.0 $o
Clean Vehicle Rebate Project $204.0 $14.3
Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project $20.0 $8.6
Enhanced Fleet Modernization Program Plus Up $12.0 $7.7
Car Sharing and Mobility Options Pilot $3.0 $3.0
Public Fleet Pilot Project $3.0 $1.3
Financing Assistance Pilot Project $0.9 $0.6
Zero-Emission Truck and Bus Pilot Projects $25.0 $25.0
Multi-Source Facility Demonstration Project $24.7 $12.3
Zero-Emission Drayage Truck Demonstration Project $24.7 $12.3
SHizgtI?n—gFamily/Small Multi-Family Energy Efficiency and Solar Water $49.2 $49.2
Single-Family Solar Photovoltaics $71.8 $71.8
Large Multi-Family Energy Efficiency and Renewables $24.0 TBD
Dairy Digester Research and Development Program $n.3 $8.0
State Water Efficiency and Enhancement Program $55.5 $20.0
Water-Energy Grant Program $46.8 $23.9
State Water Project Turbines Program $20.0 $0
Sacramento-San Joaquin Delta and Coastal Wetlands Restoration $15.4 $13.4
Mountain Meadow Ecosystems Restoration $5.9 $0
Forest Health Program $18.2 $0
Forest Legacy Program $4.2 $0
Urban and Community Forestry Program $15.7 TBD
Organics Grant Program $14.5 $8.9
Recycled Fiber, Plastic, and Glass Grant Program $5.0 $0
The Greenhouse Gas (GHG) Reduction Loan Program $9.2 $2.9
Total $2,169 $1,135

*Numbers many not add up total amounts due to rounding.

' Appropriated funds were obtained from the public expenditure records prepared by state agencies. In some cases, the
final appropriation differed from what was initially reported in the public expenditure record. These updates were made in
consultation with administering state agencies.

V Estimated funds were obtained by applying the percentages from Table A4 to total appropriated funds.
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Employment Multipliers for California Climate Investments Located in Disadvantaged
Communities

To arrive at the total number of jobs supported by investments located in disadvantaged communities, we
applied program-level employment multipliers to the estimated appropriation amounts from Table A5. We
used IMPLAN to construct the employment multipliers for each program, as based on how program funds
are actually spent. The methods that were used to develop the employment multipliers for each program
are detailed in the methodology subsection of the 29 chapters that constitute Part Il of this report. See
Chapter 3 for a summary of employment multipliers by program.

When state appropriations for California Climate Investments are divided into two distinct funding

streams — those that are located in disadvantaged communities and those located in other communities
— the investments that are located in disadvantaged communities have a greater average employment
multiplier than those that are not, regardless of whether the additional jobs from induced co-investment
are included. For every million dollars of California Climate Investment funding spent in disadvantaged
communities, nine job-years are supported in California by appropriated funds, and an additional 26.6 job-
years are supported by induced co-investment.”® If the same million dollars is spent outside disadvantaged
communities, a total of 8.2 job-years are supported in California by appropriated funds, and an additional
25.8 job-years are supported by induced co-investment.®

Investments located in disadvantaged communities support more jobs per million dollars than investments
in other communities because they impact a different mix of industries. In other words, a greater share of
investment dollars located in disadvantaged communities goes toward industries like construction, archi-
tecture, engineering services, and transit operations, which tend to have high employment multipliers rela-
tive to other industries. In contrast, investments located outside disadvantaged communities tend to more
strongly favor manufacturing sectors, which have low employment multipliers relative to other industries.

When the High-Speed Rail Project is excluded from the analysis, California Climate Investments located in
disadvantaged communities continue to support more jobs than California Climate Investments located in
other communities (8.8 job-years versus 7.7 job-years per million dollars of program funds, respectively),
but they induce less co-investment, and therefore support fewer jobs from co-investment.?° This outcome
is the result of strategic policy design, as discussed in the following subsection. See Figure A8 for a visual-
ization of the High-Speed Rail Project’s impact on the average employment multiplier for California Climate
Investments located in disadvantaged communities compared to other communities.

®These employment multipliers are weighted averages. They reflect the jobs supported by $1 million of appropriations
for California Climate Investments proportionally distributed across the mix of programs funded between FY 2013-14 and
FY 2015-16. The proportionality of that distribution was based on the amount of funding each program received during
that same period. These weighted averages exclude funds and jobs associated with program administration at the state-
level (see footnote 13), the Urban and Community Forestry Program (see footnote 7), and the Large Multi-Family Energy
Efficiency and Renewables program (see footnote 7). A unique employment multiplier was developed for the latter two
programs, which have a weighted average of 11.3 job-years per million dollars of appropriations, not including the additional
jobs supported by induced co-investment. When induced co-investment is included in the analysis, an additional 1.1 job-
years are supported by each million dollars of California Climate Investment funding.

¥ bid.
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Lower Co-investment Policy Requirements by Design

Many of the programs that are located in disadvantaged communities are designed to help residents of
those communities adopt cleaner vehicles, take transit, live in more energy- and water-efficient homes, and
green their neighborhoods. To advance the state’s equity goals, policymakers have sought to incentivize
lower-income households to adopt a suite of cleaner technologies while minimizing the financial burden of
doing so.

As a result, policymakers have designed programs targeting disadvantaged communities by increasing the
relative rebate levels or related state contributions while reducing the required household contribution.
The Single-Family Solar Photovoltaics program, for example, provides low-income households in single-
family homes with free solar photovoltaic (PV) systems, including both material and installation costs.
Comparable single-family solar programs in non-disadvantaged communities currently require households
a much larger share of these costs. Similarly, the Enhanced Fleet Modernization Program (EFMP) Plus-Up is
designed to make the cost of upgrading from a polluting vehicle to a zero-emission vehicle as affordable as
possible to low-income consumers, requiring much lower co-investment from consumers compared to a
more general facing program such as CVRP.

A consequence of reducing low-income households’ required co-investment, which advances equity in
the adoption of these technologies, is that programs targeting low-income households are not inducing

as much co-investment as other programs, given the same level of appropriations. Based on spending
patterns during the study period, California Climate Investments located in disadvantaged communities
induced $2.92 million in co-investment per million dollars of appropriations, while California Climate
Investments located in other communities induced $3.10 million in co-investment per million dollars of
appropriations. When the High-Speed Rail Project is excluded from the mix, the co-investment gap widens,
with co-investment levels declining to $0.26 million and $0.92 million, respectively, per million dollars of
appropriations. Thus, the High-Speed Rail Project nearly closes the co-investment gap, and does so without
sourcing any co-investment directly from disadvantaged communities (the High-Speed Rail Project’s
co-investment comprises ARRA and Prop 1A funds).

Figure A8. Comparison of Employment Multipliers for California Climate Investments
Located in Disadvantaged Communities Versus Other Communities”
(FTE Job-Years in California per $ Million of Appropriations for California Climate Investments)

m Jobs Supported by Appropriations for California Climate Investments
Additional Jobs Supported by Induced Co-investment

Located in Disadvantaged Communities 35.6
Located in Other Communities 34.1
Located in Disadvantaged Communities 9.9 =
]» Excluding High-Speed Rail Project
Located in Other Communities 11.5 —
0 10 20 30 40
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Total Jobs Supported by California Climate Investments Located in Disadvantaged
Communities

We estimate that a total of $1.1 billion in California Climate Investment dollars will be spent in disadvantaged
communities once appropriated funds from FY 2013-14 through FY 2016-16 are fully implemented, support-
ing a total of 10,225 job-years in California.?? These program funds are estimated to induce an additional
$3.3 billion in co-investment, supporting an additional 30,229 job-years in California.?® These results are
strongly influenced by the High-Speed Rail Project, which receives 25% of all California Climate Investment
appropriations under SB 862. In addition, the High-Speed Rail Project induces significant co-investment
($5.6 billion total), with about 56% of those funds located in disadvantaged communities.

When the High-Speed Rail Project is excluded from the mix of studied programs, we estimate a total

of $740 million in California Climate Investment dollars will be spent in disadvantaged communities,
supporting a total of 6,498 job-years in California.?® These program funds are estimated to induce an
additional $189 million, supporting an additional 847 job-years in California.?® See Table A6 for a program-
by-program breakdown of the jobs supported by California Climate Investments located in disadvantaged
communities.

Of all the jobs supported by California Climate Investments, those supported by funds located in
disadvantaged communities account for 54% of the total (see Figure A9).2-?8 This percentage decreases
slightly to 52% when the High-Speed Rail Project is excluded from the mix of studied programs. California
Climate Investments located in disadvantaged communities support a larger portion of total jobs than
investments in other communities for two key reasons. First, based on how implemented funds have

been spent, we estimate that the majority of appropriations during our study period will be located in
disadvantaged communities (see Figure A7). Second, investments located in disadvantaged communities
support more jobs per million dollars than those in other communities (see Figure A8). These findings hold
true whether the High-Speed Rail Project is included or excluded from the mix of studied programs.

2The jobs totals for investments located in disadvantaged communities include direct, indirect, and induced jobs, but
exclude jobs supported by funds appropriated for administration at the state agency level (see footnote 13), the Urban and
Community Forestry Program (see footnote 7), and the Large Multi-Family Energy Efficiency and Renewables program (see
footnote 7). Since there was insufficient data to discern whether jobs supported by the Urban and Community Forestry
Program and the Large Multi-Family Energy Efficiency and Renewables program are located in disadvantaged communities,
the jobs supported by these programs are reported separately (i.e., jobs from funds in TBD locations).

Z1bid.

2High-Speed Rail Authority (Email correspondence, June 23, 2017).

% See footnote 22.
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Figure A9. Jobs Supported by Appropriations From FY 2013-14 Through FY 2015-16 For
California Climate Investments Located in Disadvantaged Communities?®

Jobs from Appropriations for 450 (2%)
California Climate Investment: |
(FTE Job-Years in California)

Total =18,845

m Jobs from funds located in disadvantaged communities
Jobs from funds located in other communities
m Jobs from fundsin TBD locations

40 (<1%)
Jobs From Induced Co-investment: !
(FTE Job-Years in California)
2(5‘{2’2)4 3(2'42%2)9 Total = 55,873

mJobs from funds located in disadvantaged communities
mJobs from funds located in other communities
m Jobs from funds in TBD locations
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Table A6. Jobs Supported by Appropriations From FY 2013-14 Through FY 2015-16 for
California Climate Investments Located in Disadvantaged Communities*=°

State Appropriations Induced Co-investment
Program (FTE Job-Years in California)  (FTE Job-Years in California)
High-Speed Rail Project 3,727 29,382
Transit and Intercity Rail Capital Program 984 1
Low Carbon Transit Operations Program 983 0
Affordable Housing and Sustainable Communities 2,208 0
Sustainable Agricultural Lands Conservation 0 0
Clean Vehicle Rebate Project 80 142
Hybrid and Zero-Emission Truck and Bus Voucher 13 22
Incentive Project
Enhanced Fleet Modernization Program Plus Up 27 47
Car Sharing and Mobility Options Pilot 22 57
Public Fleet Pilot Project 5 15
Financing Assistance Pilot Project 10 8
Zero-Emission Truck and Bus Pilot Projects 80 167
Multi-Source Facility Demonstration Project 70 96
Zero-Emission Drayage Truck Demonstration Project 22 7
Single-Family/Small Multi-Family Energy Efficiency and 825
Solar Water Heating
Single-Family Solar Photovoltaics 591 0
Large Multi-Family Energy Efficiency and Renewables TBD TBD
Dairy Digester Research and Development Program 40 94
State Water Efficiency and Enhancement Program 91 0
Water-Energy Grant Program 262 0
State Water Project Turbines Program 0 0
Sacramento-San Joaquin Delta and Coastal Wetlands 148 0
Restoration
Mountain Meadow Ecosystems Restoration 0
Forest Health Program 0 0
Forest Legacy Program 0
Urban and Community Forestry Program TBD TBD
Organics Grant Program 27 145
Recycled Fiber, Plastic, and Glass Grant Program 0 0
The Greenhouse Gas (GHG) Reduction Loan Program 10 45
Total 10,225 30,229

*Numbers may not add up total amounts due to rounding.

®These job totals include direct, indirect, and induced jobs, but exclude jobs supported by funds appropriated for adminis-
tration at the state agency level (see footnote 13), the Urban and Community Forestry program (see footnote 7), and the
Large Multi-Family Energy Efficiency and Renewables program (see footnote 7). The job totals were obtained by applying
program-level employment multipliers from Chapter 3 to the estimated appropriation amounts from Table AS.
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5. Conclusions
and Recommendations

California Climate Investments represent a diverse suite of programs aimed at reducing greenhouse gases,
each of which has a unique employment multiplier. The programs with the largest employment multipliers,
holding the effects of co-investment aside, devoted a greater share of investment dollars to services rather
than materials. The employment multiplier of a program was also positively influenced by the share of
investment dollars going to firms based in California rather than out-of-state firms. The total number of
jobs supported by a program was further enhanced when the program induced consumers, businesses,

or local government to co-invest in GHG-reducing activities or technologies. These findings can inform
recommendations for legislators and agency leaders wanting to ensure that California Climate Investments
are designed to meet statutory obligations while also maximizing employment co-benefits.

As reiterated throughout this report, the number of jobs supported by a particular program is dependent
on the industrial sectors that are impacted by program funds. Thus, in order to maximize the number of
jobs supported by the California Climate Investments, administering agencies could design or update
programs to involve sectors with high employment multipliers, such as social services, agriculture, forestry,
engineering, and construction, among others. To support this effort, policymakers could commission an
inventory of California industries and their respective employment multipliers using an economic input-
output model similar to the one used here. Program guidelines could then require applicants to identify
the industries impacted by each expense in their budgets, which could then be cross referenced with

the inventory to estimate the number of jobs that will be supported. Since job quality metrics are critical

to holistically assess the employment benefits of an investment, programs guidelines could specify how
applicants will be prioritized based on metrics such as job training, career ladder opportunities, wages, and
benefits for their employees.

California Climate Investments present a unique opportunity to help grow local businesses dedicated

to developing zero-emission technologies, upgrading buildings and infrastructure to be more energy
efficient, restoring degraded ecosystems to better capture carbon, and a number of other activities that
support GHG reductions. To maximize the positive impact of California Climate Investment dollars on local
business activity, administering agencies could prioritize funding for recipients that contract with vendors
located in California, and that purchase materials manufactured in California as much as possible (unless
the materials cannot be obtained from a California-based manufacturer or it is cost prohibitive). We are not
aware of any program receiving California Climate Investment funds that currently incentivizes recipients to
do this, but such an incentive mechanism could greatly enhance the number of jobs that California Climate
Investments bring to the state.
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To further maximize the jobs supported by every appropriated dollar, administrating agencies could design
or update programs to induce customers, businesses, local governments, and the federal government

to co-invest with the state in GHG-reduction strategies, where appropriate. This may mean requiring
applicants to commit matching funds toward a project, but minimizing or eliminating the cost burden

for low-income households to participate. It is important to note that inducing co-investment does not
necessarily lead to net job growth in California, as some share of that co-investment might have still been
spent in-state. Nonetheless, requiring co-investment helps ensure that outside funds are spent on activities
that reduce GHGs rather than on more carbon-intensive alternatives.

With respect to investments located in disadvantaged communities, we find that California Climate
Investments located in these communities support more jobs per million dollars than investments in other
communities. This finding holds true whether or not the effects of induced co-investment are included in
the analysis. This outcome is explained by the mix of industries that are impacted by investments located

in disadvantaged communities, which tend to have higher employment multipliers compared to the mix of
industries impacted by investments located outside disadvantaged communities. Since the data package
used in this study yielded statewide results, it is not known which of these jobs are actually located in
disadvantaged communities or go to disadvantaged workers. To better assess the number of jobs that go to
residents of disadvantaged communities, administering agencies could require funding recipients to report
on the number of workers hired using California Climate Investment dollars, including the census tract in
which they reside. Adopting certified payroll systems is one approach that could simply address this need.
Furthermore, policymakers could incentivize infrastructure projects located in disadvantaged communities
to have local hire provisions if they receive California Climate Investment funds.

This report analyzed appropriated dollars for the first three years of California Climate Investments (2013-14
through 2015-16), the years in which researchers were able to obtain sufficient details about expenditures
to conduct this study. Since then, annual investment amounts have increased. Appropriations for California
Climate Investments in FY 2017-18 are over $2.4 billion — an annual amount higher than the cumulative
total of appropriations for the first three years of California Climate Investments.?

As investments increase, so too will the number of jobs supported by the state’s suite of greenhouse
gas-reducing programs. With the aforementioned deliberate planning, the number of jobs in California
could be further enhanced. Future studies could build upon this one to quantify employment associated
with appropriations post-2016, or more deeply explore job quality, job training, job access for workers in
disadvantaged communities, and other important components of employment benefits from California
Climate Investments.

"For more information, see C. Zabin et al. (2014). Workforce Issues and Energy Efficiency Programs: A Plan for California’s
Utilities. Retrieved from: http://laborcenter.berkeley.edu/pdf/2014/WET-Plan-Appendicesi4.pdf
2State of California. “Background.” Retrieved from: http://www.caclimateinvestments.ca.gov/about-cci/
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PART II: Program-Level Results
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1. High-Speed Rail Project

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment

$6.3 Billion $707 Million $5.6 Billion

A

\_/ \_/
ar® R
59,125 6,656 52,468
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

N

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The California high-speed rail system seeks to connect California’s mega-regions, promote transit-oriented
development, create high-skilled jobs, and preserve agricultural and protected lands. By 2029, the project
aims to provide rail service from the San Francisco Bay Area to the Los Angeles basin via the Central Valley in
less than three hours at speeds capable of exceeding 200 miles per hour. The system will eventually extend
to Sacramento and San Diego, totaling 800 miles with up to 24 stations.'

The project is funded by a variety of sources, including federal, state, and local agencies, and plans to
generate private investment once service starts. From FY 2013-14 through FY 2015-16, $707 million in
California Climate Investment funding was appropriated to the High-Speed Rail Project.? California Climate
Investment funding is specifically allotted toward the construction of the initial operating segment

! California High-Speed Rail Authority (2017). “About California High-Speed Rail Authority.” Retrieved from http://www.hsr.

ca.gov/About/index.html
2 California Air Resources Board (2017). “California Climate Investments Using Cap-and-Trade Auction Proceeds.” Retrieved

from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_report_2017.pdf

Employment Benefits From California Climate Investments and Co-Investments
58



(connecting the Silicon Valley to the Central Valley) and further environmental and design work on the
statewide rail system.? Construction has started between Madera and Kern counties. That segment is
expected to cost $7.8 billion in year of expenditure (YOE) dollars.* To cover this cost, California Climate
Investment funding (including past and future appropriations) will be leveraged alongside $3 billion in
federal funding, and $2.6 billion in Proposition 1A bond proceeds.® See the following Methodology section
of this chapter for details about how these funds were incorporated into our analysis.

Since job creation was such an important part of the High-Speed Rail Project’s funding through the
American Recovery and Reinvestment Act (ARRA), the California High-Speed Rail Authority has already
begun tracking a number of employment-related measures over the course of the project’s development.
As of April 2017, the project had employed more than 1,100 craft labor workers in the Central Valley and
contracted with 68 small businesses located within disadvantaged communities.® To meet the demand for
skilled workers, training programs have also rapidly expanded in the region, with nearly 450 apprentices
and pre-apprentices enrolled in programs throughout the San Joaquin Valley.” These training programs
are designed to help build a pipeline between disadvantaged communities and the construction trades.
Graduates of training programs are equipped with a variety of skills, so that they can take on new activities
in an evolving industry.

Administration

The California High-Speed Rail Authority (Authority) is responsible for administering the High-Speed Rail
Project, including all activities related to planning, designing, building, and operations. The Authority is a
member agency of the California State Transportation Agency.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the High-Speed Rail Project
between FY 2013-14 and FY 2015-16, totaling $707 million, are supporting a total of 6,656 full-time
equivalent (FTE) job-years in California.® We estimate that these appropriations induced $5.6 billion in co-
investment, supporting an additional 52,468 FTE job-years’ When modeled together, appropriated funds
and induced co-investment support a total of 59,125 FTE job-years in California.”® See Table 1.1 for totals by
direct, indirect, and induced jobs."

3 California Air Resources Board (2014). “Greenhouse Gas Reduction Fund: High Speed Rail Expenditure Record for Fiscal Year
2014-15.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/14-15-hsr-expenditure-record. pdf

“California High-Speed Rail Authority (2017). “Central Valley Segment Funding Plan.” Retrieved from http://www.hsr.ca.gov/
docs/newsroom/reports/2017/DOF_Cover_Funding_Plan_Report.pdf

®California High-Speed Rail Authority (2017). “Department of Finance Office of the Director.” Retrieved from https://www.
hsr.ca.gov/docs/about/funding_finance/Central_Valley_Segment_Funding_Plan_030317.pdf

¢California High Speed Rail Authority (Email correspondence, May 24, 2017).

’California Air Resources Board (2016). “California Climate Investments Using Cap-and-Trade Auction Proceeds.” Retrieved
from https://arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_report_2016_final.pdf

8t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

?1bid.

°1bid.

"See the Methodology chapter in Part | for definitions of direct, indirect, and induced jobs.
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Table 1.1. Direct, Indirect, and Induced Jobs Supported by the High-Speed Rail Project*

California Climate Investment Induced Co-investment
FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 3,219 48% 25,340 48%
Indirect Jobs 1,650 25% 13,022 25%
Induced Jobs 1,786 27% 14,103 27%
Total 6,656 100% 52,468 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of direct jobs supported by the High-Speed Rail Project occur in construction sectors (see
Table 1.2). The construction sectors directly impacted by the program include the construction of new
transportation infrastructure, new power and communication structures, and other new nonresidential
structures. IMPLAN does not have a dedicated construction sector for the building of rail tracks and related
structures, so these activities were coded as “construction of new highways and streets” in the model, since
this sector involves construction activities related to establishing right-of-way for transportation corridors.
Architectural, engineering, and related services is the second most directly impacted industry, which is
explained by spending on the design of rail segments, geotechnical investigations, and the preparation

of environmental impact reports, among other activities. The jobs in the electric power transmission and
distribution sector are supported by spending on electricity to test the high-speed rail system.

Table 1.2. Direct Jobs Supported by the High-Speed Rail Project (by Industry)®

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Construction of new highways and streets 1,971 61.2%
Architectural, engineering, and related services 895 27.8%
Construction of new power and communication structures 197 6.1%
Construction of other new nonresidential structures 147 4.6%
Electric power transmission and distribution 9 0.3%
Total of All Industries 3,219 100%
Industry FTE Job-Years Percent of Total Direct Jobs
Construction of new highways and streets 15,524 61.3%
Architectural, engineering, and related services 7,055 27.8%
Construction of new power and communication structures 1,540 61%
Construction of other new nonresidential structures 1,150 4.5%
Electric power transmission and distribution 69 0.3%
Total of All Industries 25,340 100%

2 A summary of the indirect and induced jobs, by industry, supported by the High-Speed Rail Project can be found in
Appendix 1.1.
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Methodology

In order to model the High-Speed Rail Project in IMPLAN, all financial flows associated with it had to be
tracked and totaled, including both California Climate Investment funding and induced co-investment.
After quantifying the investment totals, the details on how they were (or will be) spent also had to be
determined, including identifying all of the affected industries, the spending timeline of the project, the
presence or absence of pricing margins, and the local purchasing percentage.

The following section describes all of the inputs that were entered into IMPLAN in order to model the
employment benefits of the High-Speed Rail Project. Before reading the following section, we recommend
readers first review the Methodology chapter in Part I, which provides an overview of the economic input-
output model that was used in this study (IMPLAN Version 3.1). For a summary of the information described
below, see Table 1.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $707 million in California Climate Investment funding was appropriated
to the High-Speed Rail Project.” This funding was dedicated to the design and construction of the system
including civil works, tracks, electric power transmission and distribution, signaling and communication
systems, rail stations, and maintenance.”

Induced Co-investment

In addition to California Climate Investment dollars, the initial operating segment of the High-Speed Rail
Project is primarily funded by three additional sources: (1) state bond money from Proposition 1A approved
by voters in 2008, (2) federal funds from ARRA signed by President Obama in 2009, and (3) additional federal
funds appropriated by Congress in FY 2010 to supplement ARRA funding.” Over the course of completing

the initial operating segment, the sum of these three funding sources will total $5.6 billion in YOE dollars, with
$2.6 billion coming from Proposition 1A and $3 billion coming from ARRA and FY 2010 federal appropriations.’

All $5.6 billion in co-investment is considered induced by California Climate Investment funding committed
toward the High-Speed Rail Project. In order to use ARRA and FY 2010 federal funds, California must pro-
vide a state match.” To honor that requirement, the state committed Proposition 1A funds.®” However, to
secure Proposition 1A funds, the Authority had to develop a funding plan that complied with Proposition 1A
requirements (such that bond proceeds did not account for more than 50% of the total cost of construction
of the corridor).?® To meet that requirement, the funding plan adopted by the Authority used the Legisla-

B California Air Resources Board (2017). “California Climate Investments Using Cap-and-Trade Auction Proceeds.” Retrieved
from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_report_2017.pdf

" California High-Speed Rail Authority (2016). “Connecting and Transforming California 2016 Business Plan.” Retrieved from
http://www.hsr.ca.gov/docs/about/business_plans/2016_BusinessPlan.pdf

B1bid.

*|bid.

V1bid.

8U.S. Department of Transportation Federal Railroad Administration (2016). “FRA Grant/Cooperative Agreement for ARRA
Funding (Amendment, FR-HSR-0009-10-01-06).” California High-Speed Rail Authority. Retrieved from http://www.hsr.
ca.gov/docs/about/funding_finance/funding_agreements/HSRFRA_CooperativeGrantAgreement_Amendment6_051816_
Redacted.pdf

”U.S. Department of Transportation Federal Railroad Administration. (2017). “FRA Grant/Cooperative Agreement for FY 10
Funding (Amendment, FR-HSR-01118-12-01-01).” http://www.hsr.ca.gov/docs/about/funding_finance/funding_agree-
ments/Executed_FY10_Amendment_1.pdf

2 California High-Speed Rail Authority (2017). “Central Valley Segment Funding Plan.” Retrieved from http://www.hsr.ca.gov/
docs/newsroom/reports/2017/DOF_Cover_Funding_Plan_Report.pdf
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ture’s 25% continuous appropriation of annual auction proceeds from the Cap-and-Trade Program, which
are distributed to the High-Speed Rail Project vis-a-vis California Climate Investments.21 Thus, without the
continuous appropriation of California Climate Investment funding, the state might not have been able to
access Proposition 1A funds, and in turn would not have been able to access federal funds. In other words,
California Climate Investments serve as the linchpin that ensures that all Proposition 1A, ARRA, and FY 2010
federal funds are available, and thus these three funding sources were modeled as induced co-investment
toward the High-Speed Rail Project.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall
employment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in
employment multiplier that translates investment dollars into job-years. Table 1.3 summarizes the industrial
sectors directly impacted by the High-Speed Rail Project. This mix of industrial sectors was developed in
collaboration with the authors of a February 2017 publication, “The Economic Impact of California High-
Speed Rail.”?The percentage share of California Climate Investment funding assigned to each industrial
sector reflects detailed project expenditures maintained by the Authority.

Of particular note, IMPLAN does not have a dedicated construction sector for building rail tracks and relat-
ed structures, so these activities were coded as “construction of new highways and streets” in the model,
since this economic sector involves construction activities related to establishing right-of-way for transpor-
tation corridors.

Spending Timeline

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line adopted for the
High-Speed Rail Project represents the completion of the Central Valley segment that will connect Madera
to north of Bakersfield (2015-2022). The distribution of funds between those years reflects detailed project
expenditures maintained by the Authority. See Appendix 1.2 for a summary of how funds are split between
each calendar year.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). Since all of the industries that are directly impacted by the High-
Speed Rail Project are service-related, and since services are not purchased through third-party retailers,
margins were not applicable for modeling this program.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Detailed
sourcing information for project expenses was not available at the time of writing this study, so the default
local purchase rate was assumed for all program expenditures.

2“San Francisco to San Jose Peninsula Corridor Funding Plan.” (2017). California High-Speed Rail Authority. 12. http://www.
hsr.ca.gov/docs/newsroom/reports/2017/DOF_Cover_Funding_Plan_Report.pdf.
2Zhttps://www.hsr.ca.gov/docs/newsroom/fact%20sheets/Economic_lmpact.pdf
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Table 1.3. Summary of Modeling Inputs for the High-Speed Rail Project

Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Construction of new highways and o Default
streets 59% 2015-2022 (99.8%)
Archltecturgl, engineering, and 24.9% 2015-2022 N/A Default
. . related services (95.7%)
California
Climate Electric power transmission and o Default
Investment distribution 9% 20152022 N/A (28.5%)
($707 Mmillion) )
ConstrucjclorT of new power and A5% 2015-2002 N/A Default
communication structures (100%)
Construction of other new o Default
nonresidential structures 3.8% 2015-2022 N/A (999%)
Construction of new highways and o Default
streets 59% 2015-2022 N/A (99.8%)
Archltecturél, engineering, and 24.9% 2015-2022 N/A Default
related services (95.7%)
Induced
oL BT\ 4, 1 |l Electric power transmission and Default
L 79% 2015-2022 N/A
($5,579 distribution ° 01520 / (28.5%)
Million) .
Construc.tlorT of new power and 4.5% 2015:2002 N/A Default
communication structures (100%)
Construction of other new Default
. . .8% 2015-2022 N/A
nonresidential structures G Q520 / (999%)
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2 Transit and Intercity
Rail Project

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$209.1 Million $208.3 Million $0.8 Million

Al A
@

1,217 1,215 2
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Transit and Intercity Rail Capital Program (TIRCP) provides competitive grants for transformative capital
improvements that modernize California’s intercity, commuter, and urban rail systems, and bus and ferry
transit systems. The goals of the program are to reduce greenhouse gas emissions, integrate rail service,
increase ridership, and improve transit safety. The program also aims to improve connectivity between
existing state and local transit systems, including the high-speed rail system.

The first round of awards was issued during the FY 2015-16 year, ranging from $200,000 to $41.2 million,

and went to a mix of 14 regional planning and local service providers. The awarded projects represented a
diverse set of capital improvements, including the development of a bus rapid transit route, the purchase
of natural gas and battery electric buses, the electrification of bus routes, railroad track upgrades, vehicle
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refurbishments, and maintenance facility renovations, among many others!

Administration

The California State Transportation Agency (CalSTA), in collaboration with the California Department

of Transportation (Caltrans) and the California Transportation Commission (CTC), is responsible for
administering this program. Both Caltrans and the CTC are member agencies within CalSTA. With respect to
roles and responsibilities, CalSTA and Caltrans jointly solicit and evaluate funding applications, and the CTC
allocates the funding to the grant awardees.?

Results

After modeling the program in IMPLAN, we estimate that appropriations for TIRCP between FY 2013-14 and
FY 2015-16, totaling $208.3 million, are supporting a total of 1,215 full-time equivalent (FTE) job-years in
California.® We estimate that these appropriations induced $0.8 million in co-investment, supporting an
additional two FTE job-years.* When modeled together, appropriated funds and induced co-investment
support a total of 1,217 FTE job-years.5¢ See Table 2.1 for a breakdown of these employment benefits by
direct, indirect, and induced jobs.”

Table 2.1. Direct, Indirect, and Induced Jobs Supported by TIRCP*

California Climate Investment Induced Co-investment
FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 518 43% 14 84%
Indirect Jobs 355 29% 0. 5%
Induced Jobs 339 28% 0 0%
Total 1,215 100% 1.6 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of direct jobs supported by appropriations for TIRCP occur in construction-related sectors,
including construction of nonresidential structures, new power and communication structures, and

new highways and streets. These jobs are explained by the program funds that go toward building new
transportation infrastructure. Manufacturing-related sectors are also greatly impacted by TIRCP, including
railroad rolling stock manufacturing, heavy-duty truck manufacturing, and other communications
equipment manufacturing. These manufacturing-related jobs are explained by the program funds that
are specifically dedicated to the procurement of new railcars, railroad tracks, signaling infrastructure,

and zero-emission buses. The remaining direct jobs supported by the program funds are located in

'California Department of Transportation (2016). “Transit and Intercity Rail Capital Program Second Round Selected Projects
— Project Detail Summary.” Retrieved from http://www.dot.ca.gov/hq/MassTrans/Docs-Pdfs/Cap&Trade/detailed.project.
award.summary.pdf

2California Department of Transportation. “Transit and Intercity Rail Capital Program Fact Sheet.” Retrieved from http://www.
dot.ca.gov/hg/MassTrans/Presentations/Cap%20and%20Trade/tircp.fact.sheet.final_081914.docx

3t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

“Ibid.

*Ibid.

¢Disaggregated job numbers do not add up to the total job number because of rounding that occurs within IMPLAN when
investment flows are modeled together.

’See the Methodology chapter in Part | for definitions of direct, indirect, and induced jobs.

Employment Benefits From California Climate Investments and Co-Investments
65



industries that support the planning and implementation of capital improvement projects (e.g., transit and
ground passenger transportation; architectural, engineering, and related services; scientific research and
development services, etc.). See Table 2.2 for a summary of the direct jobs supported by appropriations for
TIRCP.

Co-investment induced by TIRCP supports direct jobs in a similar mix of industries to those described above.
This is explained by the matching funds that have been committed toward railroad track and signal
improvements. See Table 2.2 for a summary of the direct jobs supported by induced co-investment for
TIRCP.

Table 2.2. Direct Jobs Supported by TIRCP (by Industry)?

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Construction of other new nonresidential structures 248.0 479%

Railroad rolling stock manufacturing 791 15.3%

Transit and ground passenger transportation 71.2 13.8%
Construction of new power and communication structures 443 8.6%
Architectural, engineering, and related services 39.2 7.6%
Construction of new highways and streets 15.6 3.0%

Heavy-duty truck manufacturing 15.6 3.0%

Scientific research and development services 2.2 0.4%

Other communications equipment manufacturing 1.8 0.3%
Advertising, public relations, and related services 0.7 0.1%

Total of All Industries 517.8 100%

Industry FTE Job-Years Percent of Total Direct Jobs
Construction of new power and communication structures 0.5 35.4%
Construction of other new nonresidential structures 0.5 354%

Other communications equipment manufacturing 0.3 21.8%

Railroad rolling stock manufacturing 0.1 7.3%

Total of All Industries 1.4 100%
Methodology

In order to model TIRCP in IMPLAN, all financial flows associated with the program had to be tracked and
totaled, including both California Climate Investment funding and induced co-investment. After quantifying
the investment totals, the details on how they were (or will be) spent also had to be determined, including
identifying all of the affected industries, the spending timeline of the program, the presence or absence of
pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of TIRCP. Before reading the following section, we recommend readers first review the

8 A summary of the indirect and induced jobs, by industry, supported by TIRCP can be found in Appendix 2.1.
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Methodology chapter in Part I, which provides an overview of the economic input-output model that was
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 2.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $209 million in California Climate Investment funding was appropriated
to TIRCP.® Of this funding, around $0.7 million was allocated to CalSTA for program administration.'® The
rest of the funding was allocated to grantees. During the study period, a total of $224.3 million was awarded
to 14 grantees."" While this award amount exceeds the amount of California Climate Investment funding
allocated to TIRCP projects during the study period, the difference in funding will come from FY 2016-17
funding allocations. The job-years supported by the $0.7 million in state-level administrative funds were
excluded from the job totals reported in this chapter, and are instead reported in chapter 3 of Part 1.

Induced Co-investment

There is no required cost-share to receive a TIRCP grant, but grantees were encouraged to leverage private,
federal, state, local, and regional funds toward the completion of their project. Between FY 2013-14 and

FY 2015-16, grantees co-invested $493.7 million in outside funding toward their TIRCP award." For many

of these projects, it is not known which of these matched funds were specifically induced by the program
and which would have likely been secured even in the absence of TIRCP funding. However, based on input
from CalSTA, it was determined that the Capitol Corridor Travel Time Reduction Project would not have
happened without TIRCP funds, so the project’s matching funds ($0.8 million) were considered induced and
modeled toward the program’s employment benefits." Since all remaining co-investment dollars could
not be determined as induced by California Climate Investment funding, they were excluded from the
employment benefits reported for this program.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the employment
benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employment
multiplier that translates investment dollars into job-years. Table 2.3 summarizes the industrial sectors
directly impacted by TIRCP. These industry codes and their percentage share of total project spending were
based on the proposed budgets and work plans submitted by the 14 awarded projects between FY 2013-14
and FY 2015-16." For line-item level information on how each expenditure was coded for the various TIRCP
awards, refer to Appendix 2.2.

Of particular note, the Pacific Surfliner Transit Transfer Program received California Climate Investment
funding to provide Pacific Surfliner intercity rail passengers with free transfers to 11 connecting bus and rail
transit services when they present a valid Amtrak Pacific Surfliner ticket. The purpose of the project is to

?California Air Resources Board (2017). “California Climate Investments Using Cap-and-Trade Auction Proceeds.” Retrieved
from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_report_2017.pdf

California Air Resources Board (2017). “Expenditure Records from Agencies Receiving GGRF Monies.” Retrieved from
https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/expenditurerecords.htm

"California Department of Transportation (2015). “CalSTA Transit and Intercity Rail Capital Program First Round Selected
Projects — Project Detail Summary.” Retrieved from http://www.dot.ca.gov/hq/MassTrans/Docs-Pdfs/TIRCPAwardSumma-
ry06302015.pdf

2The co-investment figure is based on project proposals submitted by the grantees.

BCalSTA (Email correspondence, March 27, 2017).

" California Department of Transportation (2015). “CalSTA Transit and Intercity Rail Capital Program First Round Selected
Projects — Project Detail Summary.” Retrieved from http://www.dot.ca.gov/hg/MassTrans/Docs-Pdfs/TIRCPAwardSumma-
ry06302015.pdf
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demonstrate the ability to increase use of transit for access to and from intercity rail services through the
use of seamless ticketing and transfer policies.' All program funds that were used to finance the transit
transfer subsidy were modeled as an increase in household income, rather than an investment in any
particular industry. In other words, it is assumed that California Climate Investment funding offsets fares
collected from regular transit riders making intercity transit connections, and that these riders will spend
their transportation savings elsewhere in the economy. Without detailed data on how these transit riders
will spend these savings, it is assumed that they will spend it on a variety of goods of services. To model the
transit transfer subsidy in IMPLAN, funds were coded as “household income,” which is a unique economic
activity within the model that averages together the many ways in which an increase in household income
may be spent, including both savings and the purchase of goods and services. In other words, an increase in
“household income” represents a basket of industries that reflect typical consumer spending patterns.'®

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line for TIRCP was
based on project-level information for the 14 awarded projects using FY 2014-15 and FY 2015-16 funds. See
Table 2.3 for the spending time line for each impacted industry. Without detailed expenditure data broken
out on an annual basis, it is assumed that funds are spent evenly over each project’s lifetime.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.q.,
retailer services, wholesaler services, etc.). In the case of TIRCP, all materials are assumed to be purchased
directly from manufacturers, so no margins were applied for manufacturing-related industries. Service-re-
lated expenditures are not typically purchased through a third-party retailer, so margins were not applica-
ble for all service-related industries (e.g., construction of other new nonresidential structures, scientific
research and development services, advertising and related services, etc.). Similarly, pricing margins were
not applicable for funds that go toward an increase in household income.

The pricing margins for household income varies because an increase in income represents spending on a
basket of industries and some of the industries in that basket involve pricing margins, while others do not.
Spending on goods typically involve pricing margins because they are purchased from retail locations (e.g.,
grocery stores, department stores, etc.). Spending on services, on the other hand, typically do not involve
pricing margins because they are purchased directly from the service provider (e.g., medical services,
dining establishments, etc.). IMPLAN has built-in assumptions that account for this variability, and those
assumptions were used in this analysis.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Local

®|bid.

¢Since spending patterns vary by income, IMPLAN allows users to build in assumptions about the income levels of transit rid-
ers. According to Table S0802 of the 2015 American Community Survey (1-year estimates), household income is expected to
vary among transit riders according to the following groupings: under $10,000 (17.6%); $10,000 to $14,999 (10.9%); $15,000
t0 $24,999 (16.9%); $25,000 to $34,999 (9.5%); $35,000 to $49,999 (9.9%); $50,000 to $64,999 (7.8%); $65,000 to $74,999
(4.5%), $75,000 or more (22.9%). This distribution was assumed to be representative of reqular transit riders who benefited
from free fare days funded through TIRCP and was built into the IMPLAN model for this program.
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purchase rates were adjusted for TIRCP when project-level sourcing information could be determined,
based on public documents and news clips found online. When a supplier or vendor was not known,
IMPLAN’s default local purchase rate was assumed. For line-item level sourcing information for individual
TIRCP grants, refer to Appendix 2.2.

Table 2.3. Summary of Modeling Inputs for the Transit and Intercity Rail Capital Program

Shareof | Spending Local
Input Funded Industries Total Funds | TimeLine Purchase Rate

Railroad rolling stock manufacturing 56.5% 2015-2030 58.6%
Construction of other new Default
. . 20.7% 2014-2 N/A
nonresidential structures 0.7% 014-2030 / (999%)
Heavy-duty truck manufacturing 9.6% 2015-2018 N/A 799%
Architectural, engineering, and o Default
related services 3.6% 2014-2019 N/A (95.7%)
Construction of new power and o Default
communication structure 3.3% 20152030 N/A (100%)
California Transit and ground passenger
. °° = 0o
Climate transportation 29% 20142020 N/A 100%
NI i ction of new high d Default
(ORI R Construction of new highways an % i efau
streets 1.6% 2016-2017 N/A (99.8%)
Other communication equipment o Default
manufacturing 0.8% 20172030 None (35.7%)
) faul
Household income 0.6% 20152016 DSRUE 100%
(Varies)
SCIEIjltIﬁC research and development 0.4% 2015-2018 NJA Default
services (979%)
. . Default
Advertising and related services 0.1% 2014-2019 N/A
(98.3%)
: . ) Default
Railroad rolling stock manufacturing 37.5% 2017-2030 N/A
(99.8%)
Induced Other communication equipment Default
Co-investment EVERIEIGITTYe 37.5% 20172030 None (95.7%)
(0.8 Million)
Construction of other new Default
. . 12.5% 2017-2 N/A
nonresidential structures >% 017-2030 / (28.5%)
Construc.tlorT of new power and 1.5% 2017-2030 N/A Default
communication structure (99.9%)
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3. Low Carbon Transit
Operations Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$116.2 Million $116.2 Million N/A

Vo ov L
O v

(Y7o R
1,468 1,468 N/A

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Low Carbon Transit Operations Program (LCTOP) provides operating and capital assistance for transit
agencies according to a statutory funding formula. Transit agencies can use LCTOP funds toward projects
that support new or expanded bus or rail services and expanded intermodal transit facilities. Eligible
expenses include equipment acquisition, fueling, maintenance, and other costs to operate transit services
or facilities.

The goals of LCTOP are to reduce greenhouse gas emissions (GHGs), expand service, increase ridership,
and improve safety. These goals are the same as the state’s complementary Transit and Intercity Rail Capital
Program (TIRCP). But in contrast to TIRCP, which is a competitive grant program, LCTOP provides formu-

'California Department of Transportation (2017). “Low Carbon Transit Operations Program (LCTOP) Program Overview.”
Retrieved from http://www.dot.ca.gov/hg/MassTrans/Ictop.html
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la-based direct financial assistance to transit operators and transportation planning agencies that qualify
for State Transit Assistance. The LCTOP funding formula is divided in two equal parts. One half of the funds
are available for regional entities and are based on a ratio of the population of the jurisdiction area to the
total population of the state. The other half of the funds are based on a ratio of the total revenue of each
operator during the prior fiscal year to the total revenue of all the operators of the state. The purpose of this
formula-based approach is to ensure that all eligible transit providers receive a representative share of the
program funds.?

From FY 2013-14 through FY 2015-16, $116.2 million in California Climate Investment funding was allocated

to LCTOP. Individual grants were first distributed in FY 2014-15 to 95 projects across the state, ranging from
$1,000 to $5.9 million.>* In FY 2015-16, an additional 131 projects were awarded grants ranging from $5,900 to
$9.8 million.5 LCTOP, along with TIRCP grants, paid for major capital improvement projects, including the pur-
chase of new buses and trains, the installment of electric vehicle charging infrastructure, and the rehabilita-
tion of bus shelters and transit centers. Grants also supported projects directly aimed at increasing ridership,
such as educational and outreach campaigns, free fare days, more frequent service and expanded routes.

Administration

This program is administered by the California Department of Transportation (Caltrans) in coordination
with the California Air Resources Board (CARB) and the California State Controller’s Office (SCO). Caltrans is
responsible for ensuring that the statutory requirements of the program are met in terms of project eligibil-
ity, greenhouse gas reduction, disadvantaged community benefit, and other requirements of the law. CARB
assists Caltrans with evaluating each project and determining the potential reduction in GHGs, while the
SCO processes payments to the transportation agencies and operators.®

Results

After modeling the program in IMPLAN, we estimate that appropriations for LCTOP between FY 2013-14 and
FY 2015-16, totaling $116.2 million, are supporting a total of 1,468 full-time equivalent (FTE) job-years

in California.” These job-years stem solely from California Climate Investment funding, since no induced
co-investment was determined for the program (see the following Methodology section of this chapter
for details on this determination). See Table 3.1 for a breakdown of the program’s employment benefits by
direct, indirect, and induced jobs.®

2California Department of Transportation (2015). “Low Carbon Transit Operations Program (LCTOP) Guidelines FY15-16.”
Retrieved from http://www.dot.ca.gov/hq/MassTrans/Docs-Pdfs/Cap&Trade/Ictop.qguidelines.fy15-16_112415.pdf

3California Department of Transportation. “LCTOP 14-15 Early Bird Projects.” Retrieved from http://www.dot.ca.gov/hg/
MassTrans/Docs-Pdfs/Cap&Trade/Ictop.14-15.early.bird.projects.pdf

“California Department of Transportation. “LCTOP Fiscal Year 2014-15 Cycle 2 Project List.” Retrieved from http://www.dot.
ca.gov/hgq/MassTrans/Docs-Pdfs/LCTP_14-15_Final_Projects.pdf

®California Department of Transportation. “Low Carbon Transit Operation Program FY15-16 Project List.” Retrieved from
http://dot.ca.gov/hg/MassTrans/Docs-Pdfs/Cap&Trade/Ictop.projectlist.1516.pdf

¢California Department of Transportation (2017). “Low Carbon Transit Operations Program (LCTOP) Program Overview.”
Retrieved from http://www.dot.ca.gov/hg/MassTrans/Ictop.html

71t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how investment
dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the scope
of this study.

8See the Methodology chapter in Part | for definitions of direct, indirect, and induced jobs.
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Table 3.1. Direct, Indirect, and Induced Jobs Supported by LCTOP*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 967 66% N/A N/A
Indirect Jobs 240 16% N/A N/A
Induced Jobs 259 18% N/A N/A
Total 1,468 100% N/A N/A

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of direct jobs supported by LCTOP occur in the transit and ground passenger transportation
sector. These jobs are explained by the program funds that go to transportation agencies for transporta-
tion service related projects, such as the establishment of new services or expansion of existing services.
The construction sector is the second most impacted industry, including both the construction of nonres-
idential structures and of new power and communication structures, which is explained by the grants that
are spent on transit shelters and stations, as well as electric vehicle charging infrastructure. The remaining
direct jobs supported by LCTOP are located in a variety of manufacturing and service industries that support
transit related improvements (e.g., heavy-duty truck manufacturing, railroad rolling stock manufacturing,
ship building and repairing, etc.). See Table 3.2 for a summary of the direct jobs supported by LCTOP.

Table 3.2. Direct Jobs Supported by LCTOP (by Industry)®

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Transit and ground passenger transportation 865.3 89.5%
Construction of other new nonresidential structures 73.7 7.6%
Heavy-duty truck manufacturing 14.6 1.5%
Semiconductor and related device manufacturing 3.5 0.4%
Construction of new power and communication structures 33 0.3%
Railroad rolling stock manufacturing 24 0.3%
Maintenance and repair construction of nonresidential structures 1.8 0.2%
Other commercial service industry machinery manufacturing 09 0.1%
Ship building and repairing 0.7 0.1%
Environmental and other technical consulting services 0.5 <0.1%
Subtotal of Top 10 Industries 966.6 99.9%
Total of All Industries 967.2 100%

Induced Co-investment

N/A N/A N/A

? Asummary of the indirect and induced jobs, by industry, supported by LCTOP can be found in Appendix 3.1.
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Methodology

In order to model LCTOP in IMPLAN, all financial flows associated with the program had to be tracked and
totaled, including both California Climate Investment funding and induced co-investment. After quantify-
ing the investment totals, the details on how they were (or will be) spent also had to be determined, includ-
ing identifying all of the affected industries, the spending timeline of the program, the presence or absence
of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of LCTOP. Before reading the following section, we recommend readers first review the Method-
ology chapter in Part 1, which provides an overview of the economic input-output model that was used in
this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 3.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $116.4 million in California Climate Investment funding was allocated
to LCTOP. Of this funding, around $0.2 million was allocated to Caltrans for program administration.'® The
remaining $116.2 million was awarded to 226 grantees to implement LCTOP projects (95 projects in FY 2014-
15 and 131 projects in FY 2015-16)." The job-years supported by the $0.2 million in state-level administrative
funds were excluded from the job totals reported in this chapter, and are instead reported in Chapter 3 of
Partl.

Induced Co-investment

There is no required cost-share to receive a LCTOP grant, but a number of grantees have leveraged outside
funds toward the completion of their proposed project. However, it is not known which of these locally
matched funds were specifically induced by the program, and which would have likely been secured for the
transportation projects even in the absence of California Climate Investment funding. Without detailed data
on how grantees would have spent matching funds in the absence of an LTCOP award, only the employ-
ment benefits of California Climate Investment funding (described above) were modeled for this program.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. Table 3.3 summarizes the industrial sec-
tors directly impacted by LCTOP. These industry codes and their percentage share of total project spending
were based on project descriptions for the 95 awarded projects using FY 2014-15 funds and the 131 awarded
projects using FY 2015-16 funds.? For project-level information on how industrial sectors were assigned to
each LCTOP award, refer to Appendix 3.2.

Of particular note, the solar photovoltaic (PV) and smart grid baskets each represent a mix of industries,
based on the industry basket assigned to the solar and smart grid sectors in The Economic Benefits of
Investing in Clean Energy authored by the Center for American Progress.” The mix of industries included

California Air Resources Board (2017). “Expenditure Records from Agencies Receiving GGRF Monies.” Retrieved from
https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/expenditurerecords.htm

"California Department of Transportation (2017). “LCTOP Archive.” Retrieved from http://www.dot.ca.gov/drmt/splctop_ar-
chive.html

2|bid.

BPpollin, Robert, Heintz, James, Garrett-Peltier, Heidi (2009). “The Economic Benefits of Investing in Clean Energy.” Retrieved
from https://cdn.americanprogress.org/wp-content/uploads/issues/2009/06/pdf/peri_report.pdf
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in the solar PV basket include: construction of new power and communication structures (30%); hardware
manufacturing (17.5%); miscellaneous electrical equipment and component manufacturing (17.5%); other
electronic component manufacturing (17.5%); and environmental and other technical consulting services
(17.5%). The mix of industries included in the smart grid basket include: construction of new power and
communication structure (25%); mechanical power transmission equipment manufacturing (25%); other
electronic component manufacturing (25%); all other miscellaneous electrical equipment and component
manufacturing (12.5%); and storage battery manufacturing (12.5%).

Additionally, all program funds that were used to finance free fare days were modeled as an increase in
household income, rather than an investment in any particular industry. In other words, it is assumed that
California Climate Investment funding offsets fares collected from regular transit riders on free fare days,
and that these riders will spend their transportation savings elsewhere in the economy. Without detailed
data on how these transit riders will spend these savings, it is assumed that they will spend it on a variety
of goods of services. To model free fare days in IMPLAN, funds for this purpose were coded as “household
income,” which is a unique economic activity within the model that averages together the many ways in
which an increase in household income may be spent, including both savings and the purchase of goods
and services. Therefore, an increase in “household income” represents a basket of industries that reflect
typical consumer spending patterns.”

Spending on free or reduced transit vouchers, in contrast, was modeled as an investment in “transit and
ground passenger transportation” because these expenditures are targeted at individuals who do not nor-
mally take transit, and therefore do not normally pay transit fares.

Spending Time L ine

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for
LCTOP begins in 2015 and ends in 2022. FY 2014-15 awards were announced in July 2015. According to the
project guidelines for that fiscal year, all funds must be applied to a project within two years, and completed
within the subsequent two years."® Thus, FY 2014-15 funds are modeled between 2015 and 2019. FY 2015-16
awards were announced in July 2016. According to the project guidelines for that fiscal year, all funds must
be applied to a project within three years, and completed within the subsequent three years.'® Thus, FY
2015-16 funds are modeled between 2016 and 2022. Funds are assumed to be spent in equal amounts each
year during each project’s assumed timeline.

“Since spending patterns vary by income, IMPLAN allows users to build in assumptions about the income levels of transit
riders. According to Table SO802 of the 2015 American Community Survey (one-year estimates), household income is
expected to vary among transit riders according to the following groupings: under $10,000 (17.6%); $10,000 to $14,999
(10.9%); $15,000 to $24,999 (16.9%); $25,000 to $34,999 (9.5%); $35,000 to $49,999 (9.9%); $50,000 to $64,999 (7.8%); $65,000
to $74,999 (4.5%), $75,000 or more (22.9%). This distribution was assumed to be representative of regular transit riders who
benefited from free fare days funded through LCTOP, and was built into the IMPLAN model for this program.

" California Department of Transportation (2015). “Interim Guidelines for Low Carbon Transit Operations Program.” Retrieved
from http://www.dot.ca.gov/drmt/docs/Ictop/Archive/LCTOP_guidelines_draftV2.pdf

' California Department of Transportation (2015). “Low Carbon Transit Operations Program (LCTOP) Guidelines FY 15-16.”
Retrieved from http://www.dot.ca.gov/drmt/docs/Ictop/Archive/Ictop.guidelines.fy15-16_112415.pdf
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Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction
costs associated with purchasing a particular good. When margins were appropriate for spending in a par-
ticular industry, we relied on IMPLAN’s built-in assumptions for pricing margins.

In the case of LCTOP, all materials are assumed to be purchased directly from manufacturers, so no margins
were applied for manufacturing-related industries. Service-related expenditures are not typically purchased
through a third-party retailer, so margins were not applicable for all service-related industries (e.q., transit
and ground passenger transportation, construction of other new nonresidential structures, ship building
and repairing, etc.). Similarly, pricing margins were not applicable for funds that go toward an increase in
household income.

The pricing margins for household income varies because an increase in income represents spending on a
basket of industries and some of the industries in that basket involve pricing margins, while others do not.
Spending on goods typically involve pricing margins because they are purchased from retail locations (e.g.,
grocery stores, department stores, etc.). Spending on services, on the other hand, typically do not involve
pricing margins because they are purchased directly from the service provider (e.g., medical services,
dining establishments, etc.). IMPLAN has built-in assumptions that account for this variability, and those
assumptions were used in this analysis.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Local
purchase rates were adjusted for LCTOP when sourcing information could be determined, based on public
documents and news clips found online. When a supplier or vendor was not known, the default local pur-
chase rate was assumed. For project-level sourcing information for LCTOP grants, refer to Appendix 3.2.

Of particular note, the default local purchase rate for the solar PV basket varies between 16% and 100% be-
cause that basket represents five different industrial sectors. The default local purchase rate in IMPLAN was
assumed for all five industries (hardware manufacturing was 16.1%; miscellaneous electrical equipment and
component manufacturing was 21.7%; other electronic component manufacturing was 46.5%; environmen-
tal and other technical consulting services was 100%; and construction of new power and communication
structures was 100%).

Additionally, the default local purchase rate for the smart grid basket varies between 2% and 100% because
it also represents five different industrial sectors. The default local purchase rate in IMPLAN was assumed
for all five industries (mechanical power transmission equipment manufacturing was 2%; miscellaneous
electrical equipment and component manufacturing was 21.7%; storage battery manufacturing was 26.4%;
electronic component manufacturing was 46.5%; and construction of new power and communication
structures was 100%).
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Table 3.3. Summary of Modeling Inputs for the Low Carbon Transit Operations Program

Shareof | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Transit and ground passenger

60.6% 2015-2022 100%
transportation
Heavy-duty truck manufacturing 13.4% 2015-2022 N/A 100%
Construction of new nonresidential Default
10.6% 2015-2022 N/A
structures 0.6% 015-20 / (999%)
. . . Default
Railroad rolling stock manufacturing 79% 2015-2022 N/A 21.7%)
Sem|condu§tor and related device 4.0% 2015:2022 None Default
manufacturing (71.3%)
Other commercial service industry 0.6% 2015-2022 None Default
machine manufacturing (42.8%)
Household income 05% 2015202 Defult 100%
(Varies)
Motorcycle, bicycle, and parts o Default
manufacturing 0.4% 2015-2022 None (16.4%)
Cal.lfornla Construc.tlon. of new power and 03% 20152022 N/A Default
Climate communication structures (100%)
Investment : : ;
o Maintenance/repair construction of N Default
($116.2 Million) nonresidential structures 03% 20152022 IS (85.9%)
Light truck and utility vehicle o Default
manufacturing 0.3% 2015-2022 None (2.4%)
. - . Default
Ship building and repairing 0.3% 2015-2022 N/A
(61.7%)
Default
o _
Solar PV basket 0.2% 2015-2022 None (16-100%)
Showcase, partltlor\, shelving and 01% 2015-2022 None Default
locker manufacturing (21.6%)
Default
) o i
Smart grid basket 0.1% 2015-2022 None (2-100%)
. . o Default
Sign manufacturing 0.1% 2015-2022 None (48.7%)
Broadcast and wireless Default
communication equipment 0.02% 2015-2022 None (0.8%)
manufacturing o
Induced
(LB T N/A N/A N/A N/A N/A

(N/A)
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4. Affordable Housing anc
Sustainable Communities

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$411.4 Million $411.4 Million N/A

Al A
@

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Affordable Housing and Sustainable Communities (AHSC) program is designed to further the purposes
of California’s landmark greenhouse gas (GHG) reduction law, Assembly Bill (AB) 32, and the Sustainable
Communities and Climate Protection Act of 2008, known as Senate Bill (SB) 375. Authored by then-state
Senator Darrell Steinberg, SB 375 supports the state’s goal to reduce GHG emissions through coordinated
transportation and land use planning for sustainable communities. Under SB 375, the California Air
Resources Board (CARB) sets regional targets for reductions in GHGs from passenger vehicles. In 2010,
CARB established targets for 2020 and 2035 for each region covered by one of the state’s metropolitan
planning organizations (MPQOs).!

'The Strategic Growth Council (20715). “Affordable Housing and Sustainable Communities (AHSC) Program.” Retrieved from
http://sgc.ca.gov/Grant-Programs/AHSC-Program.html
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In order to reach the emissions targets set for each MPO, the AHSC Program provides grants and loans for
projects that will reduce GHG emissions and benefit disadvantaged communities by increasing the accessi-
bility of affordable housing, employment centers, and key destinations via low-carbon transportation. The
goal is fewer vehicle miles traveled through reduced vehicle trip length or by shifting modes from passen-
ger vehicles to transit, bicycling, or walking?.

Projects funded through the AHSC program fall within three categories:?

» Transit-Oriented Developments (TOD) located within half a mile of “qualifying high-quality
transit.” Project proposals are required to include affordable housing or housing-related and trans-
portation-related infrastructure. The transportation infrastructure could involve transit station area
improvements, such as bus stop benches and shelters; or sidewalks and dedicated bicycle paths
connecting the housing project and a nearby transit station. Another option is traffic signal tech-
nology, which gives transit vehicles a priority over other traffic.

» Integrated Connectivity Projects (ICP) that demonstrate a reduction in vehicle miles traveled
through fewer or shorter vehicle trips or a mode shift to transit, bicycling, or walking in areas that
lack qualifying high-quality transit. ICP grants can also be used for infrastructure improvements that
do not include affordable housing.

» Rural Innovation Project Area (RIPA) is a designation for an ICP that specifically occursin a rural
community, which is a priority area for the AHSC program.

From FY 2014-15 through FY 2015-16, $419 million in California Climate Investment funding was allocated
to AHSC. Using those funds, a total of 53 projects received AHSC awards, ranging from $1 million to $20
million.# In addition to funding the construction of affordable housing developments, AHSC awards
have been used to purchase buses for a bus rapid transit system, install bike sharing infrastructure,
operate shuttle services, and provide programming that encourages residents to adopt active modes of
transportation, among other transportation-related improvements and activities.

Administration

California’s Strategic Growth Council (SGC) administers AHSC, in coordination with the California Depart-
ment of Housing and Community Development (HCD) and CARB. The SGC is composed of cabinet-level
Governor Brown Administration officials and three public members appointed by the governor, the Assem-
bly speaker, and the Senate Rules Committee. The council coordinates the activities of state agencies, while
the HCD implements the transportation, housing, and infrastructure components of the AHSC program.®

Results

After modeling the program in IMPLAN, we estimate that appropriations for AHSC between FY 2013-14 and
FY 2015-16, totaling $411.4 million, are supporting a total of 4,330 full-time equivalent (FTE) job-years in
California.® These job-years stem solely from California Climate Investment funding since no induced

2|bid.

*|bid.

*The Strategic Growth Council (2015). “AHSC Awards.” Retrieved from http://sgc.ca.gov/Grant-Programs/AHSC-Awards.html

®California Department of Housing and Community Development (2016). “Affordable Housing and Sustainable Communities
Program FY 2015-16 Notice of Funding Availability.” Retrieved from http://www.hcd.ca.gov/financial-assistance/afford-
able-housing-and-sustainable-communities/docs/fy1516ahsc_nofa_final.pdf

°It is not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how investment
dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the scope
of this studly.
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co-investment was determined for the program (see the Methodology section of this chapter for details
on this determination). See Table 4.1 for a breakdown of the program’s employment benefits by direct,
indirect, and induced jobs.”

Table 4.1 Direct, Indirect, and Induced Jobs Supported by AHSC by Industry*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 1,979 46% N/A N/A
Indirect Jobs 1,341 31% N/A N/A
Induced Jobs 1,008 23% N/A N/A
Total 4,330 100% N/A N/A

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of direct jobs supported by AHSC occur in construction sectors. The two construction sectors
most directly impacted by the program are new multifamily residential structures and new highways and
streets. Since IMPLAN does not have a dedicated construction sector for complete street improvements
(e.g., the installation of bike lines, curb extensions, bus shelters, etc.), these activities were coded as
“construction of new highways and streets” in the model. The remaining direct jobs supported by AHSC
are located in industries that support construction activities (e.g., landscape and horticultural services,
architectural, engineering, and related services.), as well as industries in that provide on-site programming
to encourage public transit use and active modes of transportation (e.g., transit and ground passenger
transportation, labor and civic organizations, community food, housing, and other relief services, including
rehabilitation services, etc.). See Table 4.2 for a summary of the direct jobs supported by AHSC.

Table 4.2 Direct Jobs Supported by the AHSC Program (by Industry)?®

California Climate Investment

Industry FTE Job-Years  Percent of Total Direct Jobs
Construction of new multifamily residential structures 1,318.3 66.6%
Construction of new highways and streets 598.2 30.2%
Architectural, engineering, and related services 30.4 1.5%

Transit and ground passenger transportation 233 1.2%

Labor and civic organizations 4.2 0.2%
Employment and payroll of local government, non-education 27 0.1%

Landscape and horticultural services 1.1 0.1%

Community food, housing, and other relief services, including

rehabilitation services o4 O1%
Heavy-duty truck manufacturing 04 <0.1%
Advertising, public relations, and related services 0.3 <0.1%
Total of All Industries 1,979.2 100%

Induced Co-investment

N/A N/A N/A

’See the Methodology chapter in Part | for definitions of direct, indirect, and induced jobs.
8 A summary of the indirect and induced jobs, by industry, supported by AHSC can be found in Appendix 4.1.
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Methodology

In order to model AHSC in IMPLAN, all financial flows associated with the program had to be tracked and
totaled, including both California Climate Investment funding and induced co-investment. After quantifying
the investment totals, the details on how they were (or will be) spent also had to be determined, including
identifying all of the affected industries, the spending timeline of the program, the presence or absence of
pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of AHSC. Before reading the following section, we recommend readers first review the Method-
ology chapter in Part 1, which provides an overview of the economic input-output model that was used in
this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 4.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $419 million in California Climate Investment funding was allocated

to the AHSC program.® Of this funding, $411.4 million was awarded to 53 AHSC projects (28 in FY 2014-15
and 25in FY 2015-16)." The remaining $7.6 million was allocated to SGC, HCD, and the Governor’s Office of
Planning and Research (OPR) for program administration.'" The job-years supported by the $7.6 million in
funding for state-level administration were excluded from the job totals reported in this chapter and are
instead reported in chapter 3 of Part 1.

Induced Co-investment

There is no required cost-share to receive an AHSC award, but a number of grantees have leveraged outside
funds toward the completion of their proposed project. However, it is not known which of these locally
matched funds were specifically induced by the program and which funds would have likely been secured
for the housing developments even in the absence of AHSC funding. Without detailed data on how grant-
ees would have spent matching funds in the absence of an AHSC award, only the employment benefits of
California Climate Investment funds (described above) were modeled for this program.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the employment
benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employment
multiplier that translates investment dollars into job-years. Table 4.3 summarizes the industrial sectors
directly impacted by the AHSC program. These industry codes and their percentage share of total project
spending were based on the on the proposed budgets for the 28 awarded projects using FY 2014-15 and the
25 awarded projects using FY 2015-16 funds.' For project-level information on how industrial sectors were
assigned to each AHSC award, refer to Appendix 4.2. Not all of the awarded projects have been fully con-
structed, so the percentage breakdown of funds allocated to each industrial sector reflect proposed costs,
rather than final costs.

? AHSC (Email correspondence, June 16, 2017).

1 AHSC (Email correspondence, June 16, 2017).

"California Air Resources Board (2014). “Expenditure Records from Agencies Receiving GGRF Monies.” Retrieved from
https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/expenditurerecords.htm.

2Strategic Growth Council (2015). “AHSC Awards.” Retrieved from http://sgc.ca.gov/Grant-Programs/AHSC-Awards.html.
Detailed budget information was obtained from the California State Water Resources Control Board’s Financial Assistance
Application Submittal Tool (FAAST): http://faast.waterboards.ca.gov/Public_Interface/PublicPropSearchMain.aspx.
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Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending timeline modeled for AHSC
begins in 2015 and ends in 2019. According to the program guidelines for AHSC, grant terms are three years.
FY 2014-15 projects were announced in June 2015 and are assumed to finish in June 2018. FY 2015-16 projects
were announced in October 2016 and are assumed to finish in June 2019. Funds are assumed to be spent in
equal amounts each year during each project’s assumed timeline.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). In the case of AHSC, all materials are assumed to be purchased
directly from manufacturers, so no margins were applied for manufacturing-related industries. Service-
related expenditures are not typically purchased through a third-party retailer, so margins were not
applicable for all service-related industries (e.g., construction of new multi-family structures, construction
of new highways and streets, architectural, engineering, and related services, etc.).

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Local
purchase rates were adjusted for AHSC when project level sourcing information could be determined,
based on project proposals. When a supplier or vendor was not known, the default local purchase rate in
IMPLAN was assumed. For project-level sourcing information for AHSC grants, refer to Appendix 4.3.
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Table 4.3. Summary of Modeling Inputs for AHSC

Shareof | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Default
Construction of new multifamily structures 65.8% 2015-2019 etau
(99 9%)
Default
Construction of new highways and streets 31.1% 2015-2019 N/A (92 Zg/)
Archrcectural, engineering, and related 14% 20152019 N/A Default
services (95.7%)
Default
Light truck and utility vehicle manufacturing 0.6% 2015-2019 None (ze:;)
Transit and ground passenger transportation 0.5% 2015-2019 N/A 100.0%
Default
Heavy-duty truck manufacturing 0.3% 2015-2019 None etau
(28.3%)
Civic, .soo.al, professional, and similar 01% 20152019 N/A 100.0%
. . organizations
California
Climat Empl Il only (local
{mate mployment and payroll only (loca 01% 20152019 N/A 100.0%
Investment government, noneducation)
($411.4 Million) . . )
Adv§rt|smg, public relations, and related 0.02% 20152019 N/A Default
services (98.3%)
. . Default
Landscape and horticultural services 0.02% 2015-2019 N/A etau
(999%)
ity f housi h lief
Community food, housing, and other relie 001% 20152019  N/A 100.0%
services, including rehabilitation services
faul
Management consulting services 0.002% 2015-2019 N/A (%ZZLJA;
I\Aotorcycle,_ bicycle, and parts 0.001% 20152019 None Default
manufacturing (16.4%)
Construcjclon. of new power and 0.001% 20152019 N/A Default
communication structures (999%)
Default
Printi 0.001% 2015-2019 N/A
rinting / (51.69%)
Induced
Co-investment W/ N/A N/A N/A N/A

(N/A)
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5. Sustainable Agricultural
| ands Conservation

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$60 Million $42 Million $18 Million

bbb,
A A
@

288 204 81
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Sustainable Agricultural Lands Conservation (SALC) Program is designed to prevent increases in green-
house gas (GHG) emissions by limiting opportunities for sprawling, vehicle-dependent development in
favor of more focused, compact, and transit-oriented development within discrete growth boundaries. In
other words, the SALC Program seeks to avoid vehicle miles traveled by steering urban development away
from agricultural land (including rangeland and pasture) to established cities. In future years, the SALC Pro-
gram may also support farm-scale conservation management practices that further promote reductions in
GHGs through increases in soil carbon sequestration.’

'California Department of Conservation (2016). “Sustainable Agricultural Lands Conservation (SALC) Program Overview.”
Retrieved from http://www.conservation.ca.gov/dlrp/SALCP/Pages/Index.aspx
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The SALC Program currently provides two types of grants:?

»  Agricultural Conservation Easements (ACE) — Grants to cities, counties, nonprofit organiza-
tions, resource conservation districts, and open-space districts/authorities that directly protect
important agricultural lands under threat of conversion via permanent agricultural conservation
easements. In most circumstances, the applicant will become the holder of the agricultural conser-
vation easement in perpetuity.

»  Agricultural Land Conservation Strategies and Outcomes (ALCSO) — Grants to counties,
cities, and partners to design and implement a local or regional agricultural land conservation
strategy that results in an outcome that reduces GHGs through the long-term protection of
agricultural lands under threat of conversion by promoting regional growth within discrete
boundaries. Example strategies include the development of local conservation easement
purchase programs, the adoption of urban growth boundaries, and the establishment of
agricultural greenbelts between cities.

In order to ensure that projects will reduce GHGs, applicants for SALC Program funding must demonstrate
that agricultural lands within their geographic area are at risk of conversion to nonagricultural uses. Docu-
mentation of risk may include a development proposal that identifies agricultural land as a proposed site, a
revised zoning proposal or land use plan that rezones agricultural land to some other land use, a municipal
plan to expand city boundaries to include agricultural land (i.e., annexation), or some other formal notice
that indicates urban encroachment on agricultural land.

Administration

California’s Strategic Growth Council (SGC) administers the SALC Program, in coordination with the
California Natural Resources Agency and the California Department of Conservation.® SGC is responsible
for approving program guidelines, and the Department of Conservation oversees the application and grant
administration process.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the SALC Program between FY
2013-14 and FY 2015-16, totaling $42 million, are supporting a total of 204 full-time equivalent (FTE) job-
years in California.* We estimate that these appropriations induced $18 million in co-investment, support-
ing and additional 81 FTE job-years.’ When modeled together, appropriated funds and induced co-invest-
ment support a total of 288 FTE job-years.5”

2California Department of Conservation (2016). “Sustainable Agricultural Lands Conservation (SALC) Final Program
Guidelines.” Retrieved from http://www.conservation.ca.gov/dlrp/Documents/FY2015%20SALCP%20Final %20Guide-
lines_12.18.2015.pdf

3 California Air Resources Board (2016). “California Climate Investments Using Cap-and-Trade Auction Proceeds.” Retrieved
from http://arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_report_2016_final.pdf

It is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

*Ibid.

¢Ibid.

’ Disaggregated job numbers do not add up to the total job number because of rounding that occurs within IMPLAN when
investment flows are modeled together.
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Induced jobs comprise the majority of job-years supported by the program. This is explained by the pro-
gram’s design. Most of the funding dedicated to the SALC Program is spent on conservation easements,
which compensate landowners for the development rights to their land. Easement payments then create
an increase in property-owner income, which ultimately gets spent on a variety of goods and services, sup-
porting induced jobs. See Table 5.1 for a breakdown of the SALC Program’s employment benefits by direct,
indirect, and induced jobs.®

Table 5.1. Direct, Indirect, and Induced Jobs Supported by the SALC Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 9 5% 0 0%
Indirect Jobs 2 1% 0 0%
Induced Jobs 193 95% 81 100%
Total 204 100% 81 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of direct jobs supported by the SALC Program are located in the environmental and other
technical consulting services sector. These jobs are explained by the $675,000 in grant funds that go to
environmental organizations with expertise in agricultural conservation to assist ALSCO grantees with their
planning efforts. These planning grants also explain the jobs supported in local government (modeled in
IMPLAN as “employment and payroll of local government, non-education”). The real estate sector is the
second most directly impacted industry, which is explained by the ACE grant funds that pay for transaction
costs associated with the purchase of easements. All induced co-investment was modeled in IMPLAN as an
increase in property-owner income, supporting induced jobs, but no direct jobs. See Table 5.2 for a sum-
mary of the direct jobs supported by the SALC Program.

Table 5.2. Direct Jobs Supported by the SALC Program (by Industry)®

California Climate Investment

Industry FTE Job-Years  Percent of Total Direct Jobs
Environmental and other technical consulting services 5.6 59.3%
Real estate 2.7 271%
Employment and payroll of local government, non-education 1.2 13.6%
Total of All Industries 9.4 100%

Induced Co-investment

N/A N/A N/A

8See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
?A summary of the indirect and induced jobs, by industry, supported by the SALC Program can be found in Appendix 5.1.
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Methodology

In order to model the SALC Program in IMPLAN, all financial flows associated with the program had to be
tracked and totaled, including both California Climate Investment funding and induced co-investment.
After quantifying the investment totals, the details on how they were (or will be) spent also had to be
determined, including identifying all of the affected industries, the spending timeline of the program, the
presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of the SALC Program. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model that was
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Tables 5.3 and
5.4.

California Climate Investment

From FY 2013-14 through FY 2015-16, $44.3 million in California Climate Investment funding was allocated to
the SALC Program.'®" Of this funding, a total of $42 million has been awarded ($41.3 million was awarded to
ACE grantees and $675 thousand was awarded to ALCSO grantees).'?'31415 |t is assumed that the remaining
$2.3 million in funding was allocated to SGC, the California Natural Resources Agency, and the California
Department of Conservation for program administration. The job-years supported by the $2.3 million in
funding for state-level administration were excluded from the job totals reported in this chapter, and are
instead reported in Chapter 3 of Part 1.

Induced Co-investment
In order to receive a grant through the SALC Program, applicants must provide a minimum amount of
matching funds toward the total cost of their project.

For ACE grants, the match requirement depends on the location of the easement. If the easement is located
within a disadvantaged community, applicants must match a minimum of 10% of the total easement value
with local resources. If the easement is located outside a disadvantaged community, then the minimum
match increases to 25%. Matches can come in the form of financial contributions from grantees and local
and federal partners, or donations in property value from landowners (i.e., the landowner accepts a fi-

°California Air Resources Board (2015). “Greenhouse Gas Reduction Fund: Expenditure Record, Fiscal Year: 2014-2015.” Re-

trieved from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/14-15-sgc-ahsc-expenditure-record.pdf

"California Air Resources Board (2016). “Greenhouse Gas Reduction Fund: Expenditure Record, Fiscal Year: 2015-2016.” Re-
trieved from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/sgc_salc_second_revision_expenditure_record.pdf

2 California Department of Conservation. “Agricultural Land Conservation Easement Summary, Project Recommended for FY
2014-15 Funding.” Retrieved from http://www.conservation.ca.gov/dIrp/SALCP/Documents/SALC_Attachment_1D_Ease-
ment_Summaries.pdf

B California Department of Conservation. “Agricultural Land Conservation Easement Summary, Project Recommended
for FY 2015-16 Funding.” Retrieved from http://www.conservation.ca.gov/dIrp/SALCP/Documents/ACEProjectSumma-
ries-Aug9-2016_revised.pdf

" California Department of Conservation. “SALCP Strategy Grant Recommendations FY 2014-15.” Retrieved from http://www.
conservation.ca.gov/dlrp/SALCP/Documents/SALC_Attachment_2_Strategy_Grant_Recommendations.pdf

" California Department of Conservation. “Agricultural Land Conservation Strategies and Outcomes Summary, Project Rec-
ommended for FY 2015-16 Funding.” Retrieved from http://www.conservation.ca.gov/dlrp/SALCP/Documents/S-OProject-
Summary-Aug9-2016.pdf
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nancial offer that is less than the appraised value of their property).'® For the purposes of this study, only
financial contributions are modeled in IMPLAN to determine the employment benefits of ACE grants. Land
donations may also support jobs, since donors can count the value of donated land as a charitable dona-
tion on their tax returns, thus reducing their federal income tax obligation, and creating more spendable
income. However, without knowing the effect of donated land on the tax obligation for each donor, the
potential economic impacts of land donations were excluded from the study.

During the study period, the minimum match for ACE grants was greatly exceeded, with applicants provid-
ing a cumulative match of 41% of the total easement value."” Of these matches, around $18 million came

in the form of financial contributions and $10 million came in the form of donated land committed by the
landowner.'®1® All of these funds are considered induced by the program because ACE applicants depend
on state financial assistance to secure their proposed easements. In other words, without an ACE grant, it
is unlikely that a landowner would sell a smaller portion of their property to an ACE applicant. Thus, it is as-
sumed that all locally matched funds would be put toward some other purpose in the absence of California
Climate Investment funding.

For ALCSO grants, applicants must match a minimum of 10% of the total requested grant amount with local
resources.?’ Despite the match requirement, it is not known which of share of locally matched funds were
specifically induced by the program and which would have likely been secured for the planning projects
even in the absence of an ALCSO award. Without detailed data on how grantees would have spent matching
funds in the absence of an ALCSO award, only the employment benefits of California Climate Investment
funding (described above) were modeled for this program.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by the SALC Program, funds must be tracked according to how they are spent. Grant funds are
spent in two ways: (1) ACE projects that pay for the cost of agricultural conservation easements and (2) ALC-
SO projects that pay for the cost of developing an agricultural conservation strategy.

With respect to ACE projects, around 98.4% of California Climate Investment funding was modeled as an
increase in property-owner income, rather than an investment in any particular industry.?' Since ease-

' California Department of Conservation (2015). “Sustainable Agricultural Lands Conservation Program Final Program
Guidelines.” Retrieved from http://www.conservation.ca.gov/dlrp/Documents/FY2015%20SALCP%20Final %20Guide-
lines_12.18.2015.pdf

"The local match was determined by subtracting SALC Program award amounts (less the amount of SALC funds that went
toward real estate transactions costs) from the total value of the easement. See Appendix 5.2 for a summary of matching
funds that were determined for each project.

8 California Department of Conservation. “Agricultural Land Conservation Easement Summary, Project Recommended for FY
2014-15 Funding.” Retrieved from http://www.conservation.ca.gov/dIrp/SALCP/Documents/SALC_Attachment_1D_Ease-
ment_Summaries.pdf

¥ California Department of Conservation. “Agricultural Land Conservation Easement Summary, Project Recommended
for FY 2015-16 Funding.” Retrieved from http://www.conservation.ca.gov/dIrp/SALCP/Documents/ACEProjectSumma-
ries-Aug9-2016_revised.pdf

2 California Department of Conservation (2015). “Sustainable Agricultural Lands Conservation Program Final Program
Guidelines.” Retrieved from http://www.conservation.ca.gov/dlrp/Documents/FY2015%20SALCP%20Final %20Guide-
lines_12.18.2015.pdf

2 Department of Conservation (Email correspondence, June 8, 2017).
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ments compensate landowners for the development rights to their land, landowners are free to spend

that compensation however they choose. Without detailed data on how landowners have spent easement
funds, it is assumed that they will spend them on a variety of goods of services. To model this spending in
IMPLAN, easement funds were coded as “proprietor income,” which is a unique economic activity within the
model that averages together the many ways in which a self-employed individual may spend an increase in
income, including both savings and the purchase of goods and services. In other words, an increase in
“proprietor income” represents a basket of industries that reflect typical spending patterns of self-em-
ployed individuals.

The remaining 1.6% of California Climate Investment funding was modeled as spending on real estate trans-
action costs (modeled in IMPLAN as “real estate establishments”). The percentage of funds assigned to real
estate costs was based on data directly provided by the Department of Conservation.?? See Appendix 5.2
for a summary of the project funds that were spent on real estate costs.

Allinduced co-investment for ACE grants was modeled as an increase in property-owner income. Typically,
aland trust will also spend some matching funds on real estate transaction costs. However, at the time of
writing this report, the sum total of land trust spending on transaction costs could not be determined and
were not modeled toward the employment benefits of the SALC Program.

With respect to ALSCO grants, California Climate Investment funding was modeled in IMPLAN as an invest-
ment in environmental consulting services (listed in IMPLAN as “environmental and other technical con-
sulting services”) and local government staffing (listed in IMPLAN as “employment and payroll only (local
government, non-education)”). Based on input from the Department of Conservation, an average of 75% of
ALSCO funds are used for consultants and 25% are used to support local government staff.?

Spending Time Line
The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators.

The spending timeline modeled for ACE grants begins in 2016 and ends in 2017. Based on feedback from the
Department of Conservation, all FY 2014-15 grants were assumed to be expended during the 2016 calendar
year, and all FY 2015-16 grants were assumed to be expended during the 2017 calendar year.?* It is assumed
that the easement payment will be dispersed in full upon recordation of the easement.

The spending timeline modeled for ALSCO grants begins in 2015 and ends in 2018. ALSCO grants are
assumed to begin at the end of the fiscal year in which they were awarded and have a maximum duration
of two years.?® Thus, all FY 2014-15 grants were assumed to be spent between 2015 and 2017, and all FY
2015-16 grants were assumed to be spent between 2016 and 2018. It is assumed that funds are equally spent
each year during those timelines. Funds are assumed to be spent in equal amounts each year during each
project’s assumed timeline.

2Department of Conservation (Email correspondence, June 8, 2017).

ZDepartment of Conservation (Email correspondence, June 8, 2017).

2 Department of Conservation (Email correspondence, June 8, 2017).

5 California Department of Conservation (2015). “Sustainable Agricultural Lands Conservation Program Final Program
Guidelines.” Retrieved from http://www.conservation.ca.gov/dlrp/Documents/FY2015%20SALCP%20Final %20Guide-
lines_12.18.2015.pdf
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Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g., re-
tailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction costs
associated with purchasing a particular good. When margins were appropriate for spending on a particular
industry, we relied on IMPLAN’s built-in assumptions for pricing margins. In the case of the SALC Program,
environmental and other technical consulting services are not purchased through a third-party retailer, so
pricing margins were not applicable for this industry. Similarly, pricing margins were not applied to spending
on local government staff.

The pricing margins for an increase proprietor income varies because an increase in income represents
spending on a basket of industries, some of which involve pricing margins, while others do not. Spending
on goods typically involves pricing margins because the goods are purchased from retail locations (e.g.,
grocery stores, department stores, etc.). Spending on services, on the other hand, typically does not in-
volve pricing margins because services are purchased directly from a provider (e.g., medical services, dining
establishments, etc.). IMPLAN has built-in assumptions that account for this variability, and those assump-
tions were used in this analysis.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Without
detailed data on project level sourcing information for the SALC Program, the default local purchase rate in
IMPLAN was assumed for industrial sectors.

Table 5.3. Summary of Modeling Inputs for Agricultural Conservation Easements (ACE)

Local
Purchase Rate

Spending
Time Line

Share of
Total Funds

Funded Industries Margins

forni faul
California Proprietor income 98.4% 20162017 PeRut Defaflt
Climate (Varies) (100%)
Investment Default

illi i 6% 5 N/A
(CLPATHITT)M Real estate establishments 1.6% 2016-2017 / (100%)

Induced

(LW EL I Proprietor income 100% 2016-2017 Def:?ult Defaf t
($18 Million) (Varies) (100%)

Table 5.4. Summary of Modeling Inputs for Agricultural Land Conservation Strategies
and Outcomes (ALCSO) Grants

Local
Purchase Rate

Spending
Timeline

Share of
Total Funds

Funded Industries Margins

California Enwronlmental gnd other technical 759 2015-2018 N/A Defatllt
Climate consulting services (100%)
Investment Employment and payroll only (local
($675,000) government, non-education) 20 2ulragie N/A 100%
Induced
Co-investment N/A N/A N/A N/A N/A
(N/A)
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6.Clean Venicle Rebate Project

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$678.5 Million $204 Million $474.5 Million

Yy - v .
i v

ar &R
3,171 1,137 2,031

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Clean Vehicle Rebate Project (CVRP) provides rebates for the purchase or lease of a battery electric
vehicle (BEV), plug-in hybrid electric vehicle (PHEV), fuel-cell electric vehicle (FCEV), neighborhood elec-
tric vehicle (NEV), and zero-emission motorcycles (ZEM). The program is intended to promote the devel-
opment and commercialization of advanced vehicle technologies that are necessary to meet California’s air
quality and climate goals. One of those goals is to help advanced technologies transition from prototype
and small-scale production to higher volume production, thereby reducing vehicle costs.'

'California Air Resources Board (2014). “Final Approved Fiscal Year 2014-15 Funding Plan for the Air Quality Improvement
Program and Low Carbon Transportation Greenhouse Gas Reduction Fund Investments.” Retrieved from https://www.arb.
ca.gov/msprog/aqip/fundplan/final_fy1415_aqip_ggrf_fundingplan.pdf
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Only California residents, businesses, government agencies, and nonprofit organizations are eligible to
receive a rebate through CVRP. When the program was launched, rebates ranged from $900 to $5,000,
depending on the type of vehicle.? Between March 29, 2016 and October 31, 2016 rebates for BEVs, PHEVs,
and FCEVs were increased by $1,500 for consumers with household incomes less than or equal to 300%
of the federal poverty level. During this time, an income cap for higher income consumers was applied to
households with an annual income equal or greater than $500,000 (married filing taxes jointly), $340,000
(filing as head of household), and individual filers with a household income greater than $250,000. Starting
November 1, 2016, the increase on rebates for consumers with household incomes less than or equal to
300% of the federal poverty level became $2,000, and an income cap for higher income consumers was
lowered to $300,000 (married filing jointly), $204,000 (head-of-household) and $150,000 (single filers).2
See Table 6.1 for the range of rebates that have been offered.

Since the launch of the program in 2010 through the end of 2016, the state has issued or approved rebates
for the purchase or lease of 179,725 zero-emission or near zero-emission vehicles.* Of those rebates, individ-
uals have accounted for around 96.7%, businesses and nonprofits have accounted for 2.9%, and local, state,
and federal government agencies have accounted for a little over 0.3%.

Program Administration

The California Air Resources Board (CARB) administers CVRP in partnership with the nonprofit, Center for
Sustainable Energy (CSE). CARB provides program oversight, while CSE is tasked with implementing the
program and processing rebate applications. CARB and CSE have jointly administered the program since
its launch in 2010. Prior to the availability of California Climate Investment dollars in 2013, funding for the
rebates came exclusively from fees on new vehicles and from the California Energy Commission. Beginning
in 2013, California Climate Investments have provided an additional source of funding for CVRP rebates. By
the end of 2016, California Climate Investments had paid for around 64% of CVRP rebates.’

2California Air Resources Board (2014). “Implementation Manual for the FY 2014-15 Clean Vehicle Rebate Project (CVRP).” Re-
trieved from https://www.arb.ca.gov/msprog/aqip/meetings/CVRP_wg_IM_handout_030916.pdf

3Center for Sustainable Energy (2017). “California Air Resources Board Clean Vehicle Rebate Project, Income Eligibility.” Re-
trieved from https://cleanvehiclerebate.org/eng/income-eligibility

“Center for Sustainable Energy (2017). “California Air Resources Board Clean Vehicle Rebate Project, Rebate Statistics.” Re-
trieved from https://cleanvehiclerebate.org/rebate-statistics

*Center for Sustainable Energy (2017). “California Air Resources Board Clean Vehicle Rebate Project, Rebate Statistics.” Re-
trieved from https://cleanvehiclerebate.org/rebate-statistics
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Table 6.1. CVRP Rebates by Vehicle Type®

Rebate Type NEV / ZEM PHEV FCEV

Prior to March 29, 20167

Standard Rebates

. o $900 $1,500 $2,500 $5,000
No income guidelines

March 29, 2016 — October 31, 2016

Increased Rebates

N/A 3,000 4,000 6,500
Household income £300% of FPL / § ¥ $

Standard Rebates (Below Income Cap)
Household Income below the following:

- $250,000 for single filers $900 $1,500 $2,500 $5,000
- $340,000 for head-of-household filers
+ $500,000 for joint filers

Standard Rebates (Above Income Cap)

Household income 2 to caps from above Not eligible Not eligible Not eligible $5,000

November 1, 2016 — Present

Increased Rebates

Household income £300% of FPL N/A $3,500 $4,500 $7,000

Standard Rebates (Below Income Cap)
Household income below the following:

- $150,000 for single filers $900 $1,500 $2,500 $5,000
+ $204,000 for head-of-household filers
+ $300,000 for joint filers

Standard Rebates (Above Income Cap)

Household income 2 to caps from above Not eligible Not eligible Not eligible $5,000

Results

After modeling the program in IMPLAN, we estimate that appropriations for CVRP between FY 2013-14 and
FY 2015-16, totaling $204 million, are supporting a total of 1,137 full-time equivalent (FTE) job-years in
California.® We estimate that these appropriations induced $474.5 million in co-investment, supporting an
additional 2,031 FTE job-years.® When modeled together, appropriated funds and induced co-investment
support a total of 3,171 FTE job-years.'* ' See Table 6.2 for a breakdown of these employment benefits by
direct, indirect, and induced jobs."?

¢Center for Sustainable Energy (2017). “California Air Resources Board Clean Vehicle Rebate Project, Income Eligibility.”
Retrieved from https://cleanvehiclerebate.org/eng/income-eligibility

7 Standard rebates were reduced in FY 2011-12 (e.g., early-market BEVs previously received a $5,000 incentive), but this
update was outside the study period (FY 2013-14 through FY 2015-16).

8t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

?1bid.

°1bid.

"Disaggregated job numbers do not add up to the total job number reported here because of rounding that occurs within
IMPLAN when investment flows are modeled together.

2See the Methodology chapter in Part | for definitions of direct, indirect, and induced jobs.
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Table 6.2 Direct, Indirect, and Induced Jobs Supported by CVRP*

California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 16 10% 1,038 51%
Indirect Jobs 46 4% 383 19%
Induced Jobs 975 86% 609 30%
Total 1,137 100% 2,031 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The largest share of direct jobs supported by appropriations for CVRP occur in the management consulting
services sector, which is explained by the program funds that go to CSE for administration and project
management. The remaining direct jobs are located in industries that manufacture, sell, or transport
advanced technology vehicles from production sites to retail locations (see Table 6.3 for a percentage
breakdown). Even though most of the program funds (96%) are spent on rebates, California Climate
Investment dollars support more direct jobs in the management consulting services than in automobile
manufacturing because service sectors tend to be more labor intensive. Additionally, all of the program
funds dedicated to program administration are spent in the California economy, whereas many of the
rebates funds are ultimately spent out of state (see the following Methodology section for more details on
how rebate funds were modeled in IMPLAN).

In contrast to appropriated funds, all co-investment induced by CVRP goes toward the purchase of advanced
technology vehicles. Thus, all of the direct jobs supported by induced co-investment are located in industries
that manufacture, sell, or transport advanced technology vehicles (see Table 6.3 for a percentage breakdown).

Table 6.3. Direct Jobs Supported by CVRP (by Industry)®

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Management consulting services 56.2 48.6%

Retail - Motor vehicle and parts dealers 32.5 28.1%
Automobile manufacturing 16.0 13.9%

Wholesale trade 84 7.2%

Truck transportation 19 1.6%

Rail transportation 0.7 0.6%

Total of All Industries 15.6 100%

Industry FTE Job-Years Percent of Total Direct Jobs
Retail - Motor vehicle and parts dealers 568.2 54.8%
Automobile manufacturing 279.8 27.0%

Wholesale trade 145.5 14.0%

Truck transportation 32.5 31%

Rail transportation 1.3 11%

Air transportation 04 0.0%

Total of All Industries 1,037.7 100%

A summary of the indirect and induced jobs, by industry, supported by TIRCP can be found in Appendix 6.1.
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Methodology

In order to model CVRP in IMPLAN, all financial flows associated with program had to be tracked and
totaled, including both California Climate Investment funding and induced co-investment. After quantifying
the investment totals, the details on how they were (or will be) spent also had to be determined, including
identifying all of the affected industries, the spending timeline of the program, the presence or absence of
pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of CVRP. Before reading the following section, we recommend readers first review the Method-
ology chapter in Part 1, which provides an overview of the economic input-output model that was used in
this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 6.4.

California Climate Investment

From FY 2013-14 through FY 2015-16, $204 million in California Climate Investment funding was allocated to
CVRP." Of this funding, around $8 million was allocated to CSE for program administration. The remaining
$196 million was spent on vehicle rebates between November 4, 2013 and June 21, 2016."°

Induced Co-investment

In order to receive a rebate under CVRP, applicants must have purchased a clean vehicle by investing funds
out of their own pocket. Consumers, therefore, are considered co-investors (with the state) in the purchase
of clean vehicles. The co-investment that each consumer contributes to the program is assumed to be
equal to the difference between the manufacturer’s suggested retail price (MSRP) of the purchased vehicle
and the rebate amount that was awarded for that vehicle. Based on the mix of vehicles that were awarded
rebates with the $196 million in California Climate Investment funding allocated to CVRP, it is estimated that
consumers have co-invested $3.7 billion in total funds toward the purchase of clean vehicles.”®

To determine the share of consumer co-investment that was induced by the rebate program, this study
relies on findings from outside literature on electric vehicle adoption. Research has shown that rebates
have a significant impact on electric vehicle adoption.!” 18192021 However, some rebate recipients may
be more strongly motivated by other factors, such as the availability of charging stations and access to

" California Air Resources Board (2016). “Proposed Fiscal Year 2016-17 Funding Plan for Low Carbon Transportation and Fuels
Investments and the Air Quality Improvement Program.” Retrieved from https://www.arb.ca.gov/msprog/aqip/fundplan/
proposed_fy16-17_fundingplan_full.pdf

" Center for Sustainable Energy (2017). “California Air Resources Board Clean Vehicle Rebate Project, Rebate Statistics.”
Retrieved from https://cleanvehiclerebate.org/rebate-statistics

“See Appendix 6.2 for the amount of co-investment that was determined for each vehicle make and year, including a break-
down of the assumed MSRP, the average rebate amount, and the total number of rebates that were awarded.

VSierzchula, William, Sjoerd Bakker, Kees Maat, and Bert van Wee (2014). “The influence of financial incentives and other
socio-economic factors on electric vehicle adoption,” Energy Policy 68:183-194.

8 Clinton, Bentley, and Daniel Steinberg (2016). Providing the Spark: Impact of Financial Incentives on Battery Electric Vehicle
Adoption, Association of Environmental and Resource Economists 5th Annual Summer Conference 9-11, June 2016, Beaver
Run, Breckenridge, Colorado.

”DeShazo, J.R., Tamara Sheldon, and Richard Carson (2017). “Designing policy incentives for cleaner technologies: Lessons
from California’s plug-in electric vehicle rebate program.” Journal of Environmental Economics and Management 84:18-43.

2 Adepetu, Adedamola, Srinivasan Keshav, and Vijay Arya (2016). “An agent-based electric vehicle ecosystem model: San
Francisco case study.” Transport Policy 46:109-122.

A Center for Sustainable Energy (2016). “California Air Resources Board Clean Vehicle Rebate Project, EV Consumer Survey
Dashboard.” Retrieved from http://cleanvehiclerebate.org/survey-dashboard/ev
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high-occupancy vehicle lanes 222

The incremental effect of rebates relative to other motivators varies from study to study. A study on new
car buyers in California found that rebates increased the sales of BEVs and PHEVs by 7% during fall of 2013,
which translates to a 3.8% increase per $1,000 of subsidy (assuming a weighted rebate value of $1,838 across
BEVs and PHEVs), and a 0.2% increase in the total market share of BEVs and PHEVs.?* In contrast, a global
study on electric vehicle adoption across 30 countries in 2012 found that a $1,000 increase in financial incen-
tives would cause a country’s electric vehicle market share to increase by 0.06%.2° Alternatively, a national
study on the impact of financial incentives on BEV adoption found that rebates increase the number of BEV
purchases by 7.2% per $1,000 of subsidy.? Of these three studies, the national study’s estimate of a 7.2%
increase in BEV vehicle adoption per $1,000 of subsidy is applied to the CVRP job model for two reasons.?’
First, this value is based on the U.S. vehicle market rather than the global market. Second, it was based on
the most recent and expansive time period of the three studies, spanning from the fourth quarter of 2010
through the fourth quarter of 2014.

Based on the mix of rebates that were distributed to recipients with the $196 million in California Climate
Investment funding that was allocated to CVRP during the study period, and assuming that each $1,000 of
subsidy increased clean vehicle purchases by 7.2%, it is estimated that 13.2% of vehicle sales were induced
directly by the rebate program.?® These induced vehicle sales translate to $474 million in induced co-invest-
ment.?® Without the CVRP rebate program, it is assumed that these funds would have been spent elsewhere
in the economy.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by CVRP, funds must be tracked according to how they are spent. As discussed, CVRP funds are
spent in two primary ways: (1) rebates and (2) program administration. The industrial sectors impacted by
these two expenditure types are described below.

CVRP rebates generate two different kinds of economic activity depending on how they are ultimately used
by the applicant. For those who purchased a clean vehicle in direct response to a rebate, their rebate is con-
sidered an investment in the clean vehicle industry (13.9% of rebate funds).* For applicants that purchased

a clean vehicle in response to some other motivator, their rebate is considered an increase in the applicants’

2Sjerzchula et al. (2014).

ZDeShazo et al. (2017).

DeShazo et al. (2017).

Sierzchula et al. (2014).

% Clinton and Steinberg (2016).

ZWhile the 7.2% figure was specific to BEV adoption, it is assumed that this figure is also applicable to all other eligible vehi-
cles in the CVRP program (i.e., PHEVs, FCEVs, NEVs, and ZEMs).

2The induced rate of 13.2% is a weighted average based on the number of rebates that were given out at each rebate tier
(see Table 6.1 for a summary of rebate tiers). This weighted average also accounts for the increased incentives provided to
low-income households.

¥See Appendix 6.2 for the amount of induced co-investment that was determined for each vehicle make and year, including
a breakdown of the assumed MSRP, average rebate amounts, and total number of rebates awarded.

©This percentage represents the ratio of spending on induced purchases to total spending on rebates ($27.2 million versus
$196 million, respectively). See Appendix 6.2 for a breakdown of state spending on induced purchases by vehicle make
and year.
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household income that will ultimately be spent on a variety of goods and services (86.1% of rebate funds).
Additionally, 100% of induced co-investment was modeled as an investment in the clean vehicle industry
(listed as “automobile manufacturing” in IMPLAN).

Clean vehicle purchases were modeled as spending in “automobile manufacturing” in IMPLAN. There is no
unique industry code in IMPLAN to distinguish the purchase of a clean vehicle from a conventional vehicle
that relies exclusively on fossil fuels. While clean vehicles certainly require different inputs for their engines
and batteries, the gliders of each vehicle (i.e., the vehicle without the power train) are near perfect substi-
tutes.?' Assessing the employment impacts of substituting an electric motor in place of an internal com-
bustion engine is outside the scope of this study. Thus, in modeling the employment benefits of CVRP, we
implicitly assume that the manufacturing of an advanced technology vehicle will generate the same amount
of jobs as a conventional vehicle.

Household spending on goods and services was modeled as an increase in “household income” in IMPLAN,
which is a unique economic activity within the model. This economic activity averages together the many
ways in which an increase in household income may be spent, including both savings and the purchase of
goods and services. In other words, an increase in “household income” represents a basket of industries
that reflect typical consumer spending patterns. Since housing spending patterns vary by income, IMPLAN
allows the user to build in assumptions about the income levels of rebate recipients according to annual
groupings: under $10,000, $10,000 to $14,999, $15,000 to $24,999, $25,000 to $34,999, $35,000 to $49,999,
$50,000 to $74,999, $75,000 to $99,999, $100,000 to $149,999, and over $150,000. According to survey data
obtained from CVRP rebate recipients between September 2012 and June 2015, annual household income
varies according to the following groupings: under $25,000 (1%), $25,000 to $49,999 (4%), $50,000 to
$74,999(8%), $75,000 to $99,999 (11%), $100,000 to $124,999 (14%), $125,000 to $149,000 (11%), and over
$150,000 (51%).%2 To harmonize the income groupings from the CVRP survey with those in IMPLAN, CVRP
survey results were proportionally allocated to the relevant IMPLAN income groupings (e.q., the 4% of sur-
vey respondents that earned $25,000 to $50,000 annually were distributed between the $25,000 to $34,999
and $35,000 to $50,000 groupings in IMPLAN, with 1.6% and 2.4% within each, respectively).

In reality, not all rebates are distributed to “households.” Businesses, government institutions, and nonprofit
organizations make up around 3% of the rebate pool. Without data on how these entities would spend

their supplemental income, they are not distinguished in the model (i.e., their expenditures are assumed

to match those of a typical household). Since households constitute most of the rebate recipient pool, any
differences in spending among other recipient types will be minor in terms of employment benefits.

Lastly, program administration costs were modeled as “management consulting services” in IMPLAN
because this industry represents technical assistance providers, such as CSE, that help with marketing, data
collection, and reporting.

Spending Time Line
The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending timeline modeled for CVRP

% 'Hawkings, T., Singh, B., Majeau-Bettez, G., Hammer Stromman, A. (2012). “Comparative Environmental Life Cycle Assess-
ment of Conventional and Electric Vehicles.” Journal of Industrial Ecology, 17(1), 158-160.

#Center for Sustainable Energy (2017). “The Clean Vehicle Rebate Project Summary Documentation of the Electric Vehicle
Consumer Survey, 2013-2015 Edition.” Retrieved from https://cleanvehiclerebate.org/sites/default/files/attachments/CVRP-
ConsumerSurvey2013-15Reference.pdf
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begins in 2013 and ends in 2016, the period over which California Climate Investment funding for rebates
reached a cumulative total of $196 million. Rebates are assumed to be spent within the same year that they
were issued. Thus, the $196 million in rebates that received California Climate Investment funding between
FY 2013-14 and FY 2015-16 are assumed to be spent in the following amounts between 2013 and 2016: $7.7
million in 2013, $80.4 million in 2014, $63.3 million in 2015, and $44.5 million in 2016.33

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.
retailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction
costs associated with purchasing a particular good. When margins were appropriate for spending on a
particular industry, we relied on IMPLAN’s built-in assumptions for pricing margins. Since CVRP is a consum-
er-facing program, all vehicle purchases induced by the program are assumed to be purchased at the retail
price rather than at the producer price, so margins were assumed for all spending on automobile manufac-
turing.

The pricing margins for household income varies because an increase in income represents spending on a
basket of industries and some of the industries in that basket involve pricing margins, while others do not.
Spending on goods typically involve pricing margins because they are purchased from retail locations (e.g.,
grocery stores, department stores, etc.). Spending on services, on the other hand, typically do not involve
pricing margins because they are purchased directly from the service provider (e.g., medical services,
dining establishments, etc.). IMPLAN has built-in assumptions that account for this variability, and those
assumptions were used in this analysis.

Since management and consulting services are not purchased through a third-party retailer, pricing
margins were not applicable for this industry in IMPLAN.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm.

The local purchase rate modeled for automobile manufacturing was extrapolated from the rebate statistics
mainlined by CSE. Tesla Inc. is the only light-duty auto manufacturer with production facilities located in
California and accounted for 17% of the total number of CVRP rebates funded through California Climate
Investments during the study period (i.e., November 4, 2013, and June 21, 2016).3* This purchase rate
translates to approximately 22% of rebate funds that went toward induced purchases and 35% of the co-
investment associated with those induced purchases. To account for this local manufacturing activity, Tesla
expenditures were modeled separately from all other vehicles. For Tesla purchases, the local purchasing
rate was adjusted to 100% at the manufacturing stage of the supply chain. For all other vehicle purchases,
the local purchase rate was adjusted to 0% at the manufacturing stage. In both models, the default local
purchasing rate was utilized at the wholesale and retail stages, thus capturing economic activity at local
dealerships, even if the cars were manufactured out of state.

#Center for Sustainable Energy (2017). “California Air Resources Board Clean Vehicle Rebate Project, Rebate Statistics.”
Retrieved from https://cleanvehiclerebate.org/rebate-statistics
*#*|bid.
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When modeling investment flows for household spending, the default local purchase rate (100%) in
IMPLAN was used. Since CSE is located in California, all spending on management consulting serves was

modeled as in-state spending.

Table 6.4. Summary of Methodological Assumptions for CVRP Analysis

Shareof | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

California
Climate

($204 Million)

Induced

Automobile manufacturing 13.3% 2013-2016 %ﬁf/l;lf 22%**
Default Default
H hold i 2.8% 2013-201 .
Investment ousehold income 82.8% 013-2016 ) (100%)
Management consulting services 39% 2013-2016 N/A 100%
. . . Default .
(oL BT\, 1\ Automobile manufacturing 100% 2013-2016 (30%)* 35%
(]

($474.5 Million)

*These percentages represent the share of spending within an industry that goes to transaction costs (e.g., retailer services,

wholesaler services, etc.).

** These local purchase rates represent spending on Tesla Inc.-made vehicles and apply only to the manufacturing stage of
the supply chain. Default local purchase rates were used for all other stages (i.e., retail, wholesale, and transport).
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/. Hybrid and Zero-Emission
Truck and Bus Voucher
Incentive Project

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$80.8 Million $20 Million $60.8 Million

a =
PN S
82 30 52

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project (HVIP) provides vouchers for

the purchase of hybrid and zero-emission trucks or buses to help accelerate the market introduction of
low-carbon vehicles. Trucks and buses produce disproportionately higher greenhouse gas (GHG) and air
pollution emissions than passenger cars. New electric, hybrid, and natural gas trucks and buses can signifi-
cantly reduce emissions.

A public or private fleet, large or small, operating vehicles in the state of California are eligible to receive
a voucher incentive through HVIP. All vehicle purchasers must apply for a voucher through one of HVIP’s
approved vendors or dealers. Once the vehicle purchaser has selected an eligible vehicle, he or she will
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receive an incentive discount at the point of sale. Thus, voucher beneficiaries do not need to wait to receive
a rebate check or file a tax credit. The approved vendor or dealer is responsible for submitting the voucher
request and required vehicle sales documentation on behalf of the vehicle purchaser. The dealer is paid for
the voucher when the vehicle is registered.

Eligible vehicles include utility, delivery, refuse, and mass transit vehicles.' These vehicles use a range of
advanced technologies, including battery-electric, fuel cell, hybrid, electric power take-off (PTO) and ultra-
low NOx natural gas engines. Vouchers range from $20,000 to $110,000 for eligible vehicles, depending
upon whether the vehicle is hybrid or zero-emission, its gross vehicle weight rating (GVWR), and whether or
not it is located in a disadvantaged community.? When the program first launched in 2010, voucher amounts
were targeted to offset about half the incremental cost associated with purchasing an eligible vehicle.?
Voucher amounts have since risen to cover 80% to 100% of the incremental cost.*

California Climate Investment funding allocated to HVIP between FY 2013-14 and FY 2015-16 has supported
665 vouchers to truck and bus operators. Most of the vehicles purchased with HIVP vouchers have been
delivery trucks (89.3%), followed by buses (8.1%), refuse trucks (1.5%), and utility trucks (0.9%).° The demand
for incentives was so great that a waitlist had to be developed until additional funding from FY 2016-17
appropriations was made available.®

Administration

The California Air Resources Board (CARB) administers HVIP in collaboration with CALSTART, a national

clean transportation industry consortium. CALSTART was selected by CARB to implement the program

via a competitive grant solicitation. CARB launched the program in 2010 as part of the state’s Air Quality
Improvement Program.

Results

After modeling the program in IMPLAN, we estimate that appropriations for HVIP between FY 2013-14 and FY
2015-16, totaling $20 million, are supporting a total of 30 full-time equivalent (FTE) job-years in California.”
We estimate that these appropriations induced $60.8 million, supporting an additional 52 FTE job-years.®
When modeled together, appropriated funds and induced co-investment support a total of 82 FTE job-
years.® See Table 7.1 for a breakdown of these employment benefits by direct, indirect, and induced jobs.™®

"Hybrid and Zero-Emission Truck And Bus Voucher Incentive Project (HVIP) (2017). “Hybrid and Zero Emission Vehicles.”
Retrieved from https://www.californiahvip.org/docs/HVIP_EligibleVehicles.pdf

2Hybrid and Zero-Emission Truck And Bus Voucher Incentive Project (HVIP) (2017). “Frequently Asked Questions.” Retrieved
from https://www.californiahvip.org/faq

*Hybrid and Zero-Emission Truck And Bus Voucher Incentive Project (HVIP) (2017). “Making the Case for Hybrid and Electric
Trucks and Buses.” Retrieved from https://www.californiahvip.org/making-the-case

4CALSTART (Personal communication, March 17, 2017)

*Incentive data was provided by CALSTART on March 28, 2017.

¢Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project (HVIP) (2016). “CARB Announces an Additional
$3,487,500 in FY16 Voucher Funding is Now Available for HVIP.” Retrieved from https://www.californiahvip.org/carb-
announces-an-additional-3487500-in

71t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how
investment dollars would be spent under counterfactual scenarios. The development on counterfactual scenarios was
outside the scope of this study.

8Ibid.

?Ibid.

°See the Methodology chapter in Part | for definitions of direct, indirect, and induced jobs.
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Table 7.1. Direct, Indirect, and Induced Jobs Supported by HVIP*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 13 45% 15 29%
Indirect Jobs 8 27% 23 44%
Induced Jobs 8 28% 14 28%
Total 30 100% 52 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of direct jobs supported by California Climate Investment dollars occur in the management
consulting services sector, which is explained by program funds that go to CALSTART for administration

and project management. The remaining direct jobs occur in the heavy-duty truck manufacturing industry,
an industry which broadly includes the manufacture of heavy-duty motor vehicles, including buses. Even
though most of the program funds (93%) are spent on vehicle incentives, the program supports more direct
jobs in the management consulting services sector than in heavy-duty truck manufacturing sector because
the latter is far less labor intensive. Additionally, all of the program funds dedicated to administration are
spent in the California economy, whereas many of the vehicle incentives go to vehicle manufacturers
located outside of California. See Table 7.2 for a summary of the direct jobs supported by appropriations for
HVIP.

In contrast to California Climate Investment dollars, all induced co-investment dollars are spent on vehicles.
Thus, all of the jobs supported by induced co-investment are located in the heavy-duty truck manufacturing
sector. See the Methodology chapter for more information on how the induced co-investment dollars were
coded for this particular program.

Table 7.2. Direct Jobs Supported by HVIP (by Industry)"

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Management consulting services 9.2 73.3%
Heavy-duty truck manufacturing 34 26.7%
Total of All Industries 12.6 100%
Industry FTE Job-Years Percent of Total Direct Jobs
Heavy-duty truck manufacturing 149 100%
Total of All Industries 14.9 100%

"summary of the indirect and induced jobs by industry, supported by HVIP can be found in Appendix 7.1.
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Methodology

In order to model HVIP in IMPLAN, all financial flows associated with the program had to be tracked and
totaled, including both California Climate Investment funding and induced co-investment. After quantifying
the investment totals, the details on how they were (or will be) spent also had to be determined, including
identifying all of the affected industries, the spending timeline of the program, the presence or absence of
pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of HVIP. Before reading the following section, we recommend readers first review the Methodolo-
gy chapter in Part 1, which provides an overview of the economic input-output model that was used in this
study (IMPLAN Version 3.1). For a summary of the information described below, see Table 7.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $20 million in California Climate Investment funding was allocated to
HVIP."? Approximately 7% of these funds ($1.4 million) go to CALSTART for program administration.' The
remaining 93% ($18.6 million) in funding was reserved for financial incentives. As of March 28, 2017, all of the
funding for financial incentives ($18.6 million) was exhausted. '

Induced Co-investment

To receive a voucher through HVIP, truck and bus operators must pay the difference between the financial
incentive and the retail price of the vehicle. HVIP participants, therefore, are considered co-investors (with
the state) in the purchase of a cleaner vehicle. Based on the mix of vehicles that have been purchased using
voucher funds from FY 2013-14 through FY 2015-16, a total of $60.8 million has been co-invested in HVIP.

All of the funds that HVIP participants contribute to the program are considered induced because it is
unlikely truck and bus operators would purchase an advanced technology vehicle without the state’s finan-
cial support. This assessment is based on two key characteristics of the heavy-duty vehicle market. First, hy-
brid and zero-emission heavy-duty vehicles are more costly than conventional heavy-duty vehicles. Second,
since hybrid and zero-emission trucks and buses are relatively new technologies, there are more perceived
risks in adopting those new technologies (e.q., access to charging, qualified mechanics, spare parts, etc.).
The HVIP voucher is priced to compensate truck and bus operators for the increased cost and perceived
risk associated with switching to hybrid and zero-emission technologies. In summary, without the financial
incentives provided through HVIP, it is assumed that truck and bus operators would have opted for the least
cost alternative, which would have been a conventional truck or bus that relies exclusively on fossil fuels.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by the HVIP, funds must be tracked according to how they are spent. As discussed, HVIP funds are
spent in two ways: (1) program administration and (2) financial incentives for vehicles.

2 California Air Resources Board (CARB) (2016). “Proposed Fiscal Year 2016-17 Funding Plan For Low Carbon Transportation
And Fuels Investments And The Air Quality Improvement Program.” Retrieved from https://www.arb.ca.gov/msprog/aqip/
fundplan/proposed_fy16-17_fundingplan_full.pdf

BCALSTART (Personal communication, March 17, 2017).

“This is the date in which data was made available to the UCLA Luskin Center for Innovation.
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Administration costs were modeled as “management consulting services” in IMPLAN because this industry
represents technical assistance providers, such as CALSTART, that help with marketing, data collection, and
reporting. Advanced technology truck and bus purchases were modeled in IMPLAN as spending in “heavy-
duty truck manufacturing” because this industry represents the manufacture of all heavy-duty vehicles,
including trucks, buses, motor homes, and other special purpose heavy-duty vehicles for highway use.
There is no unique industry code in IMPLAN to distinguish the purchase of an advanced technology truck
or bus from a conventional one that relies exclusively on fossil fuels. Assessing the employment impacts of
producing an advanced-technology truck or bus compared to that of a conventional truck or bus is outside
the scope of this study. Thus, in modeling the employment benefits of HVIP, we implicitly assume that the
manufacturing of an advanced technology truck or bus will support the same amount of jobs as a conven-
tional truck or bus.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending timeline modeled for HVIP
is based on actual voucher data maintained by CALSTART. In 2014, $5.2 million in vouchers were distributed
to truck and bus operators, followed by $6.2 million in 2015, $4 million in 2016, and $2.5 million in 2017 (as of
March 28, 2017). The spending timeline for induced co-investment is based upon this same data.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.q.,
retailer services, wholesaler services, etc.). Heavy-duty truck and bus orders are typically placed directly
through the manufacturer rather than a third-party retailer, so pricing margins were not applicable for these
purchases in IMPLAN. Similarly, since management consulting services costs are not purchased through a
retailer, pricing margins were not applicable for this economic sector in IMPLAN.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm.

The local purchase rate for heavy-duty truck manufacturing was based on the actual mix of vehicles pur-
chased during the study period (i.e., vouchers distributed between June 2014 and March 2017). A number
of truck and bus manufacturers have assembly plants in California, including BYD Motors, Inc., EIDorado
National, Electric Vehicles International (EVI), GreenPower Motor Company Inc., Motiv Power Systems,
Phoenix Motor Cars LLC., and Proterra. However, during the study period Proterra assembled all of its qual-
ifying vehicles in South Carolina and no ElDorado or GreenPower vehicles were sold through the voucher
program. Thus, approximately 18.9% of voucher funds, and 25.5% of co-invested funds, paid for vehicles
assembled in California (i.e., vehicles manufactured by BYD, EVI, and Motiv Power). See Appendix 7.2 for a
count of the vehicles that were manufactured in California during the study period, broken out by manu-
facturer. All project administration activities are assumed to be completed by CALSTART, which is located in
Pasadena, California.
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Table 7.3. Summary of Modeling Inputs for HVIP

Share of Spending Local
Funded Industries Total Funds | TimeLine Purchase Rate

California
Climate
Investment
(520 Million)

Induced
Co-investment
($60.8 Million)

Heavy-duty truck manufacturing 93% 2014-2017 18.9%

Management consulting services 7% 2014-2017 N/A 100%

Heavy-duty truck manufacturing 100% 2014-2017 N/A 25.5%
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8. Enhanced Fleet
Modernization Program Plus-Up

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$42.8 Million $12 Million $30.8 Million

v
Al Add

116 42 74
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

Il
-

+
a—

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Enhanced Fleet Modernization Program (EFMP) Plus-Up provides financial assistance to lower-income
individuals who replace their vehicles with cleaner ones (new or used). The Plus-Up program is a supple-
ment to California’s existing EFMP, a voluntary vehicle retirement and replacement program that provides
base incentives ranging from $2,500 to $4,500 to lower-income individuals who scrap old vehicles and buy
more fuel-efficient replacements." Alternative transportation mobility options, such as transit passes,

are also available in lieu of a replacement vehicle purchase through EFMP. The Plus-Up portion of the
program offers additional incentives ranging from $1,500 to $5,000 to individuals who live in or near dis-
advantaged communities and who purchase a hybrid electric vehicle (HEV), plug-in hybrid electric vehicle

'California Air Resources Board (2017). “Enhanced Fleet Modernization Program — Car Scrap.” Retrieved from https://www.
arb.ca.gov/msprog/aqip/efmp/efmp.htm
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(PHEV), or battery electric vehicle (BEV).2 These additional Plus-Up incentives are exclusively funded by
California Climate Investments.

To qualify for EFMP Plus-Up, an applicant must have a household income below 400% of the federal poverty
level (FPL), live in a ZIP code that includes a disadvantaged community census tract and agree to purchase
an advanced technology replacement vehicle.? Additionally, an applicant must retire a vehicle that exceeds
emission levels set by the air district in which an applicant resides.

Financial incentives vary by household income and replacement vehicle type. Depending on the vehicle
type, applicants may also be eligible to supplement their EFMP Plus-Up incentive with a rebate through the
Clean Vehicle Rebate Program (CVRP). To qualify for a CVRP rebate, the replacement vehicle must be new.
Individuals purchasing a BEV are also eligible for an additional incentive of up to $2,000 for a charging unit
within a single residence or multiunit dwelling. See Table 8.1 for a list of eligible vehicles and financial incen-
tive amounts.*

The EFMP Plus-Up program has been piloted in two regions, the South Coast Air Quality Management
District (SCAQMD) and the San Joaquin Valley Air Pollution Control District (SJVACPCD). These districts
were selected because they have some of the poorest air quality in the state and have disproportionately
high numbers of low-income households.

Administration

The California Air Resources Board (CARB) administers EFMP Plus-Up in partnership with the SCAQMD

and SJVAPCD. Each district has adapted the program to meet the individual needs of their service area.®
SCAQMD, for example, has used EFMP Plus-Up funds to launch the Replace Your Ride program.® Similarly,
SJVACPCD has partnered with Valley Clean Air Now (Valley CAN) to integrate EFMP Plus-Up incentives into
its Tune-In and Tune-Up program.’

Table 8.1. EFMP Plus-Up Incentive Amounts for New and Used Hybrids or EVs

Hybrid Electric | Hybrid Electric | Plug-in Hybrid
Funding Vehicle(HEV) Vehicle (HEV) Electric Battery Electric
Income Group Source 20 MPG + 35 MPG + Vehicle (PHEV) Vehicle(BEV)

Plus-Up* $2,500 $5,000 $5,000**
Low Income EFMP $4,000 $4,500 $4,500 $4,500
£225% of FPL CVRP N/A N/A $1,500*** $2,500***

Total $6,500 $7,000 $11,000 $12,000

Continues next page.

2California Air Resources Board (2015). “Making the Cleanest Cars Available.” Retrieved from http://www.arb.ca.gov/newsrel/
efmp_plus_up.pdf

*|bid.

“California Air Resources Board (2017). “Enhanced Fleet Modernization Program — Car Scrap.” Retrieved from https://www.
arb.ca.gov/msprog/aqip/efmp/efmp.htm

®California Air Resources Board (2015). “California Helps Low-Income Families Afford the Cleanest Cars, Saving Them Money
on Gas, Cutting Pollution, Greenhouse Gases.” Retrieved from http://www.arb.ca.gov/newsrel/newsrelease.php?id=730

¢South Coast Air Quality Management District (2016). “Replace My Car.” Retrieved from https://xappprod.agmd.gov/ryr

’San Joaquin Valley Air Pollution Control District 2015). “Accept And Appropriate $2,400,000 From the California Air
Resources Board to Add a Vehicle Replacement Component to the District’s Ongoing Tune-In Tune-Up Program.” Retrieved
from http://www.valleyair.org/Board_meetings/GB/agenda_minutes/Agenda/2015/April/final /08.pdf
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Table 8.1. EFMP Plus-Up Incentive Amounts for New and Used Hybrids or EVs

Hybrid Electric | Hybrid Electric | Plug-in Hybrid
Funding Vehicle(HEV) Vehicle (HEV) Electric Battery Electric
Income Group Source 20 MPG + 35 MPG + Vehicle (PHEV) Vehicle(BEV)

$1,500 $4,000 $4,000**
Moderate Income $3,500 $3,500 $3,500
226% - 300% of FPL N/A $1,500*** $2,500**
$5,000 $9,000 $10,000
N/A $3,000 $3,000**
Above Moderate N/A $2,500 $2,500
Income
301% - 400% of FPL N/A $1,500 $2,500
N/A $7,000 $8,000

* California Climate Investment dollars exclusively fund the Plus-Up portion of the EFMP program.
**Low- to above moderate-income households who purchase a BEV are also eligible for an additional incentive of up to
$2,000 for a charging unit within a single residence or multiunit dwelling.
***In November 2016, low- to moderate-income households became eligible for an additional $2,000 in rebate funding for
new vehicles through CVRP (not included in the summations provided in the table).

Results

After modeling the program in IMPLAN, we estimate that appropriations for the EFMP Plus-Up program
between FY 2013-14 and FY 2015-16, totaling $12 million, are supporting a total of 42 full-time equivalent
(FTE) job-years in California. We estimate that once these appropriated dollars are fully spent, they
will induce $30.8 million in co-investment, supporting an additional 74 FTE job-years.’ When modeled
together, appropriated funds and induced co-investment support a total of 116 FTE job-years.'%"" See
Table 8.2 for a breakdown of these employment benefits by direct, indirect, and induced jobs.?

Table 8.2. Direct, Indirect, and Induced Jobs Supported by EFMP Plus-Up*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 26 62% 44 60%
Indirect Jobs 2 5% 9 12%
Induced Jobs 14 32% 20 27%
Total 42 100% 74 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

Most direct jobs supported by appropriations for EFMP Plus-Up occur in local government, which is
explained by the program funds that go to air districts for administration and project management.

8t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

?Ibid.

1bid.

"Disaggregated job numbers do not add up to the total job number because of rounding that occurs within IMPLAN when
investment flows are modeled together.

2See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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The retail industry for motor vehicles is the second most directly impacted industry, which is explained

by the program funds that go to incentives for used vehicles purchased at car dealerships. Automobile
manufacturing is the third most directly impacted industry, which is explained by the smaller subset of
participants who use program funds to purchase new vehicles. The remaining direct jobs are supported in
industries that provide transportation and trade services to automobile dealerships and manufacturers (i.e.,
wholesale trade, truck transportation, rail transportation, etc.). Even though most of the program funds
(85%) are spent on vehicle incentives, California Climate Investment dollars support more direct jobs in
local government than the other directly impacted industries because it is the most labor intensive among
the group. See Table 8.3 for a summary of the direct jobs supported by appropriations for EFMP Plus-Up.

In contrast to appropriated funds, all co-investment induced by EFMP Plus-Up goes toward the purchase
of new and used vehicles. Thus, all of the direct jobs supported by induced co-investment are located

in industries that sell, manufacture, or transport vehicles. See Table 8.3 for a summary of the direct jobs
supported by induced co-investment for EFMP Plus-Up.

Table 8.3. Direct Jobs Supported by EFMP Plus-Up (by Industry)'?

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Employment and payroll of local government, non-education 131 50.1%

Retail - Motor vehicle and parts dealers 1.8 45.4%
Automobile manufacturing 0.7 2.7%

Wholesale trade 04 1.5%

Truck transportation 0.1 0.4%

Total of All Industries 26.1 100%

Industry FTE Job-Years Percent of Total Direct Jobs
Retail - Motor vehicle and parts dealers 35.6 81.3%
Automobile manufacturing 49 1.3%

Wholesale trade 2.5 5.7%

Truck transportation 0.6 1.3%

Rail transportation 0.2 0.4%

Total of All Industries 43.8 100%
Methodology

In order to model EFMP Plus-Up in IMPLAN, all financial flows associated with the program had to be tracked
and totaled, including both California Climate Investment funding and induced co-investment. After quan-
tifying the investment totals, the details on how they were (or will be) spent also had to be determined,
including identifying all of the affected industries, the spending timeline of the program, the presence or
absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of EFMP Plus-Up. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model that was
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 8.4.

B A summary of the indirect and induced jobs, by industry, supported by EFMP Plus-Up can be found in Appendix 8.1.
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California Climate Investments

From FY 2013-14 through FY 2015-16, $12 million in California Climate Investment funding was allocated to
EFMP Plus-Up.™ Approximately 15% of this funding ($1.8 million) goes toward program administration and
implementation in the two air districts selected to pilot the program, SCAQMD and SJVACPCD. The remain-
ing 85% of funding ($10.2 million) is reserved for financial incentives for vehicle purchases. By November

8, 2016, a total of $4.6 million in California Climate Investment funding was spent on Plus-Up incentives for
vehicle purchases.'® It is assumed that the remaining $5.6 million in funding reserved for financial incentives
will be completely spent according to its intended use.

Induced Co-investment

To purchase a vehicle through EFMP Plus-Up, participants must pay the difference between the financial
incentive and the retail price of the vehicle. EFMP Plus-Up participants, therefore, are considered co-
investors (with the state) in the purchase of a cleaner vehicle. By November 8, 2016, program participants
had contributed a total of $13.9 million toward the purchase of their vehicles.'® Assuming that the observed
ratio between California Climate Investment funding and co-investment (1 to 3.3) will continue into the
future, it is projected that the full $10.2 million in funding for financial incentives will generate $30.8 million
in co-investment.

All of the funds that program participants contribute toward their vehicle purchase are considered induced
by the EFMP Plus-Up incentive. In other words, we assume that without the EFMP Plus-Up incentive,
program participants would have opted for the least cost alternative, which would have been to purchase a
conventional vehicle or repair their trade-in vehicle. Low-income households are often constrained to go
with the lowest cost option for their means of transportation, and HEVs, PHEVs, and BEVs are typically more
expensive than conventional vehicles, whether they are used or new. The financial assistance provided
through the Plus-Up pilot reduces the differential between advanced technology vehicles and their
conventional alternatives.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall
employments benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in
employment multiplier that translates investment dollars into job-years. To identify the industrial sectors
directly impacted by EFMP Plus-Up, funds must be tracked according to how they are spent. As discussed,
EFMP Plus-Up funds are spent in two ways: (1) financial incentives for advanced technology vehicles and
(2) program administration and implementation. The program also funds the purchase and installation

of electric vehicle supply equipment (EVSE), but these costs have been negligible relative to the other
industries involved in the program and were not distinguished in the model.

Spending on financial incentives for new advanced technology vehicles was modeled in IMPLAN as
spending in “automobile manufacturing” because a new vehicle was produced for that particular purchase.
There is no unique industry code in IMPLAN to distinguish the purchase of an advanced technology vehicle
from a conventional vehicle that relies exclusively on fossil fuels. While advanced technology vehicles

" California Air Resources Board (2016). “Proposed Fiscal Year 2016-2017 Funding Plan for Low Carbon Transportation and
Fuels Investments and the Air Quality Improvement Program.” Retrieved from https://www.arb.ca.gov/msprog/aqip/fund-
plan/proposed_fy16-17_fundingplan_full.pdf

BThis is the time period in which incentive data was made available by CARB. The UCLA Luskin Center for Innovation filtered
the data to exclude program participants who received an EFMP incentive but not a Plus-Up incentive.

*|bid.
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certainly require different inputs for their engines and batteries, the gliders of each vehicle (i.e., the vehicle
without the power train) are near perfect substitutes.'” Assessing the employment impacts of substituting
an electric motor in place of an internal combustion engine is outside the scope of this study. Thus, in
modeling the employment benefits of EFMP Plus-Up, we implicitly assume that the manufacturing of an
advanced technology vehicle will support the same amount of jobs as a conventional vehicle.

Spending on financial incentives for used advanced technology vehicle purchases, on the other hand, was
modeled in IMPLAN as “retail stores - motor vehicle and parts” because a new vehicle was not being
produced and instead a used vehicle was purchased from a dealership. As with new advanced technology
vehicles, there is no unique industry code in IMPLAN to distinguish the purchase of a used advanced tech-
nology vehicle from a conventional vehicle that relies exclusively on fossil fuels. Assessing the employment
impacts on used car dealerships in retailing advancing technology vehicles versus conventional vehicles is
outside of the scope of this study.

The split between spending on new and used vehicles was based on incentive data provided by CARB. The
UCLA Luskin Center for Innovation assumed that all replacement vehicles with less than 300 miles were
new vehicles. See Appendix 8.2 and Appendix 8.3 for a breakdown of the kinds of vehicles that have been
purchased through EFMP Plus-Up as of November 8, 2016."8

Project administration and implementation costs were modeled as “employment and payroll only (local
government, non-education)” in IMPLAN because this industry represents government air districts, such as
SCAQMD and SJVACPCD. According to CARB, project administration and implementation make up 15% of
the state funds.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending timeline for EFMP Plus-UP
begins in 2015 and ends in 2018. The $4.6 million in funds that have been spent on incentives have occurred
over the 2015 and 2016 calendar years. It is assumed that the remaining $5.6 million will occur over the
following two calendar years (2017 and 2018). Funds are equally divided within each two-year period.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction
costs associated with purchasing a particular good. When margins were appropriate for spending on a par-
ticular industry, we relied on IMPLAN’s built-in assumptions for pricing margins. In the case of EFMP Plus-Up,
pricing margins were assumed for both the purchase of used and new vehicles, since they were purchased
through dealerships. Since program administration and implementation costs are primarily spent on labor,
pricing margins were not applicable for these activities.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Since

VHawkings, T., Singh, B., Majeau-Bettez, G., Hammer Stromman, A. (2012). “Comparative Environmental Life Cycle Assess-
ment of Conventional and Electric Vehicles.” Journal of Industrial Ecology, 17(1), 158-160.
8 bid.
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Tesla Inc. — the only light-duty auto manufacturer with production facilities located in California — did

not supply any of the new vehicles purchased, the local purchase rate for automobile manufacturing was
adjusted to 0%, (i.e., all new vehicles were manufactured out of state). All used vehicles are assumed to

be purchased from California-based dealerships. All local-level administrative activities are assumed to be
completed by the awarded air districts, SCAQMD and SJVACPCD, which are located in the state of California.

Table 8.4. Summary of Modeling Inputs for EFMP Plus-Up

Shareof | Spending Local
Industrial Sector in IMPLAN Total Funds | Time Line Purchase Rate

) . Default
Retail Stores - Motor vehicle and parts 75.6% 2015-2018 (194;)* 100%
ety Employment and payroll only (local
Investment oerr:/ment non-pe:j/ucatior:/) 15% 2015-2018 N/A 100%
($12 million) [ ’
Default
Automobile manufacturing 9.4% 2015-2018 (3%;%* 0%**
. . Default
Induced Retail Stores - Motor vehicle and parts 73.1% 2015-2018 (19.4%)" 100%
Co-investment 5 .f X
(CIEIUTIOW Automobile manufacturing 269% 20152018 G%ff/l;* 0%**

*These percentages represent the share of spending within an industry that goes to transaction costs (e.g., retailer services,
wholesaler services, etc.).
**The local purchase rate of 0% only applies to the manufacturing stage of the supply chain, default local purchase rates were
used for all other stages (e.g., retailer services, wholesaler services, etc.).
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Q Car Sharing and Mobility
Options Pilot Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$9.9 Million $3 Million $6.9 Million

(o]

Vo ov
O v

R R
80 22 57

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Car Sharing and Mobility Options Pilot Project provides funds for the establishment of plug-in hybrid
electric vehicle and zero-emissions car sharing fleets and mobility options in disadvantaged communities.
The pilot is designed to result in immediate emission reduction benefits and allow residents of these
communities to become familiar with advanced clean vehicle technologies without the responsibility

of car ownership. The project will also gather data that could help support future larger-scale advanced
technology car sharing projects.’

'California Air Resources Board (2015). “Targeted Car Sharing and Mobility Options in Disadvantaged Communities Pilot
Project Fiscal Year 2014-2015 Low Carbon Transportation Investments.” Retrieved from http://www.arb.ca.gov/msprog/aqip/

solicitations/msc1504solicit.pdf
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The following car sharing project types are consistent with the goals of the pilot and may be eligible for

funding:?

»

»

»

»

»

Traditional Car Sharing: A network of drivers who rent a vehicle for short amounts of time (often
by the hour) from a fleet of designated vehicles. Users are preapproved to drive and may be alone
or have passengers with them. Users reserve a car typically online, through a smart phone appli-
cation, or via a phone call and then pick up the reserved car from a designated public location.
Electric vehicle supply equipment (EVSE) is also typically located in a public environment.

Vanpooling: This modelis similar to carpooling, but on a larger scale. A group of users meet at
a common location and travel together to a common destination. In this model, there is typically
aregular driver and backup driver with a set of passengers. The van travels on a fixed route with a
reqgular schedule appropriated by the riders.

Combination Car Sharing and Vanpool: A passenger vehicle would be used to transport a group
of riders to a common destination such as work, then — during what would typically be a long
period of vehicle non-use — the vehicle would be open to members for use throughout the day
until the vanpool return trip. Members of the car sharing portion may include just the vanpool
commuters, other employees at the workplace, or other eligible members of the public in the area.

Ride-sharing/Carpooling: A fleet of vehicles with set, preapproved, and trained drivers trans-
porting members of a community to various locations upon request. This model would likely reside
within a disadvantaged community with inadequate public transportation and be used for group
commutes to work, school, hospitals, and errands.

Subsidies, Mobility, and Other Alternatives: Innovative alternative advanced technology solu-
tions that meet the goals of the pilot, such as subsidies for the use of an advanced technology car
share project (e.g., cost of a ride, membership fees, etc.), subsidized use of public transportation,
assistance for first/last-mile connections to shared transit options, and assistance for para-transit,
senior communities, or other underserved groups to benefit from advanced technology car sharing.

Using FY 2014-15 funds, two projects were launched in 2015

»

»

Los Angeles Leading by Example (City of Los Angeles): $1.7 million awarded to provide 100
zero-emission vehicles and 200 charging stations (five charging sites at a minimum of 40 locations)
for a car sharing system in the neighborhoods of Westlake, Pico-Union, those north of the Univer-
sity of Southern California, and portions of the downtown, Hollywood, and Koreatown disadvan-
taged communities currently not served by car sharing. Commercial launch is expected at the end
of summer 2017 and eventually serve over 7,000 residents.*

Our Community Car Share Sacramento (Sacramento Metropolitan Air Quality Management
District): $1.3 million awarded to provide eight electric vehicles and charging stations for a car
sharing system for three Sacramento-area subsidized multiunit housing neighborhoods: Alder
Grove, Edgewater, and Mutual Housing at Lemon Hill. Service began in May 2017 with a goal to
provide free Zipcar Inc. memberships for 300 drivers, providing increased mobility options for up
t0 2,000 residents.

?|bid.

3California Air Resources Board (2016). “Summary of the Car Sharing and Mobility Options Pilot Project.” Retrieved from
http://www.arb.ca.gov/msprog/aqip/ldv_pilots/car_sharing_faq.pdf

*Los Angeles Department of Transportation (2017). “Blue LA.” Retrieved from https://www.bluela.com/

®California Air Resources Board (2017). “Sacramento AQMD Launches State’s First Vehicle Car Share Program for Disadvan-
taged Communities.” Retrieved from https://www.arb.ca.gov/newsrel/newsrelease.php?id=917
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Administration

The California Air Resources Board (CARB) oversees the administration of the Car Sharing and Mobility
Options Pilot Project. CARB awarded three projects via a competitive solicitation process, however one
project could not meet the requirement of being a primarily zero-emission fleet and was therefore
terminated. The two pilot administrators are the City of Los Angeles and the Sacramento Metropolitan Air
Quality Management District (SMAQMD).

Results

After modeling the pilot in IMPLAN, we estimate that appropriations for the Car Sharing and Mobility
Options Pilot Project between FY 2013-14 and FY 2015-16, totaling $3 million, are supporting a total of 22 full-
time equivalent (FTE) job-years in California.® We estimate that these appropriations induced $6.9 million
in co-investment, supporting and additional 56 FTE job-years.” When modeled together, appropriated
funds and induced co-investment support a total of 80 FTE job-years.®® See Table 9.1 for a breakdown of
these employment benefits by direct, indirect, and induced jobs.™®

Table 9.1. Direct, Indirect, and Induced Jobs Supported by the Car Sharing and Mobility
Option Pilot Project*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 12 58% 30 54%
Indirect Jobs 3 14% 10 17%
Induced Jobs 6 28% 16 29%
Total 22 100% 57 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The largest share of direct jobs supported by appropriations for the Car Sharing and Mobility Option Pilot
Project occur in local government. These jobs are partly explained by the project funds that go to SMAQMD
for project administration, outreach and education, reporting, and expansion planning. Local government
jobs are also explained by the funds that reimburse the City of Los Angeles for lost parking revenue (i.e.,
credits for the Special Parking Revenue Fund), due to the removal of metered parking spots for car sharing
vehicles.!" Automotive equipment rental and leasing is the second most directly impacted industry, which

is explained by funds that go to car share companies such as Zipcar and BlueCalifornia for startup costs and
participant subsidies. The remaining direct jobs are supported by funds that go toward technical assistance
(modeled in IMPLAN as “management consulting services”), advertising and outreach (modeled in IMPLAN
as “advertising, public relations, and related services”), parking space conversion (modeled in IMPLAN

°It is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

71bid.

®bid.

?Disaggregated job numbers do not add up to the total job number because of rounding that occurs within IMPLAN when
investment flows are modeled together.

°See the Methodology chapter in Part | for definitions of direct, indirect, and induced jobs.

"Without detailed information on how the City of Los Angeles will spend this reimbursement, a generic local government in-
dustry code in IMPLAN was used to represent this expenditure (i.e., employment and payroll of local government, non-ed-
ucation).
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as “maintenance and repair construction of highways, streets, bridges, and tunnels”), reservation access
points (modeled in IMPLAN as “all other miscellaneous electrical equipment and component manufac-
turing), and retail services related to the purchase of new vehicles (modeled in IMPLAN as “retail - motor
vehicle and parts dealers” and “wholesale trade”). See Table 9.2 for a summary of the direct jobs supported

by appropriations for the pilot.

Co-investment induced by the Car Sharing and Mobility Option Pilot Project supports direct jobs in a mix
of industries similar to those described above. This is explained by the matching funds that the city of Los
Angeles and SMAQMD put toward project implementation. See Table 9.2 for a summary of the direct jobs
supported by induced co-investment for the pilot.

Table 9.2. Direct Jobs Supported by the Car Sharing and Mobility Options Pilot Project
(by Industry)'?

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Employment and payroll of local government, non-education 49 399%
Automotive equipment rental and leasing 3.2 26.4%
Management consulting services 1.5 12.4%
Advertising, public relations, and related services 14 11.6%
Maintenance and repair construction of highways, streets,

. 0.5 39%
bridges, and tunnels
Retail - Motor vehicle and parts dealers 04 3.5%
All other miscellaneous electrical equipment and component 02 16%
manufacturing ' =
Wholesale trade 0. 0.8%
Total of All Industries 12.3 100%
Induced Co-investment
Industry FTE Job-Years Percent of Total Direct Jobs
Employment and payroll of local government, non-education 91 30.3%
Automotive equipment rental and leasing 7.7 25.6%
Management consulting services 5.6 18.7%
Advertising, public relations, and related services 5.5 18.3%
Maintenance and repair construction of highways, streets,

. 1.8 6.1%
bridges, and tunnels
All other miscellaneous electrical equipment and component

. 0.3 1.0%

manufacturing
Total of All Industries 42 100%
Methodology

In order to model the Car Sharing and Mobility Options Pilot Project in IMPLAN, all financial flows associated
with the program had to be tracked and totaled, including both California Climate Investment funding and
induced co-investment. After quantifying the investment totals, the details on how they were (or will be)
spent also had to be determined, including identifying all of the affected industries, the spending time line
of the program, the presence or absence of pricing margins, and the local purchasing percentage.

2 A summary of the indirect and induced jobs, by industry, supported by the Car Sharing and Mobility Options Pilot Project
can be found in Appendix 9.1.
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The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of the pilot. Before reading the following section, we recommend readers first review Methodolo-
gy chapter in Part I, which provides an overview of the economic input-output model that was used in this
study (IMPLAN Version 3.1). For a summary of the information described below, see Table 9.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $3 million in California Climate Investment funding was allocated to the
Car Sharing and Mobility Options Pilot Project."® All available funding was awarded to two grantees. Around
$1.3 million was awarded to SMAQMD to partner with Zipcar Inc. in implementing their pilot project, and
$1.7 million was awarded to the city of Los Angeles to partner with BlueCalifornia, a subsidiary of Bollore
Group, in implementing their pilot project.

Induced Co-investment

To receive an award, applicants were not required to submit matching funds, but those that did were
considered positively in scoring.™ Since both grantees committed to providing a match, they are consid-
ered co-investors (with the state) in the piloting of car sharing programs. Based on the proposed budgets
submitted for the two pilot projects, grantees committed a combined total of $6.9 million toward in co-in-
vestment.

All of the funds that grantees and their project partners contribute to the program are considered induced
because it is unlikely that these pilot projects would occur without state support. Car sharing projects that
utilize advanced technology vehicles can be costly and require significant upfront capital investments.
Without the state’s financial support, it is assumed that the grantees and their project partners would have
used their matching funds for other purposes.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years.

Table 9.3 summarizes the industries directly impacted by the Car Sharing and Mobility Options Pilot Project.
These industry codes and their percentage share of total spending were based on the proposed budgets
and work plans submitted by the two awarded projects (City of Los Angeles and SMAQMD). The budget
submitted for the pilot in the City of Los Angeles did not contain a breakdown of how matching funds would
be spent, so they were proportionally allocated to all of the same expenses that grant funds support. For
line-item level information on how each expenditure was coded, refer to Appendix 9.2. Since the pilot
projects have not been fully implemented, the percentage breakdown of funds allocated to each industrial
sector reflect proposed, rather than final costs.

BCalifornia Air Resources Board (2016). “Proposed Fiscal Year 2016-17 Funding Plan for Low Carbon Transportation and Fuels
Investments and the Air Quality Improvement Program.” Retrieved from https://www.arb.ca.gov/msprog/aqip/fundplan/
proposed_fy16-17_fundingplan_full.pdf

" California Air Resources Board (2015). “Targeted Car Sharing and Mobility Options in Disadvantaged Communities Pilot Proj-
ect Fiscal Year 2014-2015 Low Carbon Transportation Investments.” Retrieved from http://www.arb.ca.gov/msprog/aqip/
solicitations/msc1504solicit.pdf
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Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending timeline modeled for the
Car Sharing and Mobility Options Pilot Project begins in 2016 and ends in 2018. Awards were announced in
April 2015, but expenditures did not begin until 2016. The two pilots are expected to complete implementa-
tion in 2018. It is assumed that funds are equally spent each year between 2016 and 2018.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction
costs associated with purchasing a particular good. When margins were appropriate for spending on a
particular industry, we relied on IMPLAN’s built-in assumptions for pricing margins.

In the case of the Car Sharing and Mobility Operations Pilot Project, pricing margins were assumed for
spending on new vehicles, which are assumed to be purchased through auto dealerships. It is assumed
that all other materials are purchased directly from manufacturers, so no margins were applied for
manufacturing related industries (e.q., electrical equipment, broadcast and wireless communications
equipment, etc.). All other spending occurs in service related industries, and since services are not
purchased through third party retailers, margins were not applicable for these industries.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., the California). IMPLAN already has built-in assumptions about the local purchasing patterns within
each industry, so the user needs to adjust this percentage only when there is an exception to the norm.
Local purchase rates were adjusted for the pilot when sourcing information could be determined, based on
project proposals. When a supplier or vendor was not known, the default rate was assumed.

Of particular note, the default rate was also assumed for all operational costs contracted out to ZipCar and
BlueCalifornia (modeled in IMPLAN as spending in the “automotive equipment rental and leasing” sector).
Even though these companies have affiliated offices and staff in California, each is headquartered out of
state and assessing what share of each company’s activities occurs in state was outside the scope of this
study. Additionally, since none of the shared vehicles are purchased from Tesla Inc. — the only light-duty
auto manufacturer with production facilities located in California — the default local purchase rate for
spending in the “automobile manufacturing” sector in IMPLAN was set to 0% at the manufacturing stage
of the supply chain. However, the default rate was utilized at the wholesale and retail stages of the supply
chain for this sector, thus capturing economic activity at local dealerships, even though the cars were
manufactured out of state. For line-item level sourcing information, refer to Appendix 9.2.
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Table 9.3. Summary of Modeling Inputs for the Car Sharing and Mobility Options Pilot
Project

Share of Spending Local
Funded Industries Total Funds | TimeLine Purchase Rate

Automotive equipment rental and Default

2% 2016-201
leasing 3 016-2018 (88.82%)
Employment and payroll only (local
. 22.5% 2016-2018 N/A 100%
government, non-education)
Advertising and related services 13.8% 2016-2018 N/A (Egl;a;;)
California . : Default
A | f 1.9% 2016-201 %
Climate utomobile manufacturing b 016-2018 (30%)* 0%
it All other miscellaneous electrical Default
(CALUIED BN o uipment and component 7.8% 2016-2018 None 21.7%)
manufacturing e
Management consulting services 7.2% 2016-2018 N/A 100%
Maintenance and repair construction of o Default
highways, streets, bridges, and tunnels 3.5% 2016-2018 N/A (82.7%)
Broadcast and wireless communications 13% 20162018 None Default
equipment manufacturing = (0.8%)
Automotive equipment rental and o Default
leasing 33.4% 2016-2018 N/A (88.8%)
Advertising and related services 23.4% 2016-2018 N/A Drsfal
(98.3%)
Employment and payroll only (local
. 14.1% 2016-2018 N/A 100%
government, non-education)
Co-:::jl::::lent Management consulting services 12.2% 2016-2018 N/A 100%
($6.9 Million) All other miscellaneous electrical Default
equipment and component 6.5% 2016-2018 None
. 21.7%)
manufacturing
Maintenance and repair construction of Default
. . 9% 2016-201 N/A
highways, streets, bridges, and tunnels S Rlegl / (82.7%)
. o Default
Real estate establishments 0.1% 2016-2018 N/A (100%)

* These percentages represent the share of spending within an industry that goes to transaction costs (e.g., retailer services,
wholesaler services, etc.).
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10. Public Fleet Pilot Project

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$12.7 Million $3 Million $9.7 Million

o]

i v
R ar®
48 1 36
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Public Fleet Pilot Project provides rebates for purchased plug-in hybrid electric vehicles, battery electric
vehicles, and fuel-cell vehicles for public fleets that operate in and near disadvantaged communities. The
program is administered in parallel with the Clean Vehicle Rebate Program (CVRP) and provides increased
incentives to public entities within the state of California. Non-California public entities that have offices in
California (e.q., federal, tribal, international) are not eligible to participate in the incentive program.’

Public fleets are not eligible for federal tax credits, which greatly reduce the higher cost associated with
advanced technology vehicles. As a result, local and state government fleets make up a very small number
of the CVRP rebate pool. This program seeks to reduce the financial barriers that public agencies face in
acquiring electric vehicles, particularly in disadvantaged communities where residents are disproportion-
ately impacted by pollution and socioeconomic burdens.

'California Air Resources Board (2017). “Public Fleet Pilot Project.” Retrieved from https://cleanvehiclerebate.org/eng/pfp
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The pilot project offers rebates up to $5,250 for the purchase of a plug-in hybrid electric vehicle, up to
$10,000 for a battery electric vehicle, and up to $15,000 for fuel cell electric vehicles. All vehicles incentiv-
ized through the Public Fleet Pilot Project must be domiciled in a ZIP code containing a designated disad-
vantaged community census tract. Each public entity is eligible for 30 rebates per year. The Public Fleet Pilot
Project cannot be combined with a standard CVRP rebate, but can be combined with other federal, state, or
local agency incentives.?

The California Climate Investment funds allocated to the Public Fleet Pilot Project between FY 2013-14 and
FY 2015-16 have funded 374 vouchers to fleet operators. Most of the vehicles purchased through pilot
program vouchers have been plug-in hybrid electric vehicles (56.7%), followed by battery electric vehicles
(42.2%), and fuel-cell vehicles (11%).2 See Appendix 10.2 for a breakdown of the types of vehicles that have
been purchased through the Public Fleet Pilot Project during the study period.

Administration

The California Air Resources Board (CARB) administers the Public Fleet Pilot Project in partnership with the
nonprofit Center for Sustainable Energy (CSE). CARB provides program oversight, while CSE is tasked with
administration, providing outreach and technical assistance to public agencies operating in disadvantaged
communities, and processing all of the rebate applications.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Public Fleet Pilot Project
between FY 2013-14 and FY 2015-16, totaling $3 million, are supporting a total of 11 full-time equivalent
(FTE) job-years in California.* We estimate that once these appropriated dollars are fully spent, they will
induce $9.3 million in co-investment, supporting an additional 36 FTE job-years.® When modeled together,
appropriated funds and induced co-investment support a total of 48 FTE job-years.®” See Table 10.1 for a
breakdown of these employment benefits by direct, indirect, and induced jobs.?

Table 10.1. Direct, Indirect, and Induced Jobs Supported by the Public Fleet Pilot Project*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 7 70% 21 60%
Indirect Jobs 1 9% 4 12%
Induced Jobs 2 21% 10 28%
Total n 100% 36 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

2|bid.

®Incentive data was provided by Center for Sustainable Energy (CSE) on March 29, 2017.

*It is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how
investment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was
outside the scope of this study.

*Ibid.

¢Ibid.

’Disaggregated job numbers do not add up to the total job number because of rounding that occurs within IMPLAN when
investment flows are modeled together.

8See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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The majority of direct jobs supported by California Climate Investment funding are located in the automo-
bile industry, such as retail services for motor vehicles and automobile manufacturing. The remaining direct
jobs are located in industries that provide transportation and trade services to automobile dealerships (i.e.,
truck transportation, rail transportation, wholesale trade), as well as program administration (i.e., manage-
ment consulting services). Induced co-investment supports jobs in a similar mix of industries, excluding
management consulting services because induced co-investment is not spent on program administration.
See Table 10.2 for a summary of the direct jobs supported by the Public Fleet Pilot Project.

Table 10.2. Direct Jobs Supported by the Public Fleet Pilot Project (by Industry)®

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Retail - Motor vehicle and parts dealers 34 51.8%
Automobile manufacturing 1.2 179%
Wholesale trade 09 131%
Management consulting services 09 129%
Truck transportation 0.2 2.8%
Rail transportation 0.1 1.4%
Total of All Industries 6.6 100%
Industry FTE Job-Years Percent of Total Direct Jobs
Retail - Motor vehicle and parts dealers 1.6 55.0%
Automobile manufacturing 5.6 26.8%
Wholesale trade 3. 14.2%
Truck transportation 0.7 31%
Rail transportation 0.2 09%
Total of All Industries 21 100%
Methodology

In order to model the Public Fleet Pilot Project in IMPLAN, all financial flows associated with the program
had to be tracked and totaled, including both California Climate Investment funding and induced co-invest-
ment. After quantifying the investment totals, the details on how they were (or will be) spent also had to be
determined, including identifying all of the affected industries, the spending timeline of the program, the
presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of the project. Before reading the following section, we recommend readers first review Method-
ology chapter in Part 1, which provides an overview of the economic input-output model that was used in
this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 10.3.

¢ Asummary of the indirect and induced jobs by industry, supported by the Public Fleet Pilot Project can be found in
Appendix 10.1.
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California Climate Investment

From FY 2013-14 through FY 2015-16, $3 million in California Climate Investment funding was allocated
to the Public Fleet Pilot Project. Approximately 4.1% of the funding ($123,000) went to CSE for program
administration and implementation, as well as targeted outreach and technical assistance for public
agencies operating in disadvantaged communities. The remaining 95.9% of funding ($2.9 million)

is reserved for financial incentives for advanced technology vehicles. As of March 29, 2017, 95.7%

of available funding for incentives was exhausted ($2.8 million)."® The leftover funding for vehicle
incentives was primarily due to reservations that were canceled after the program stopped accepting
new applications. These funds will be rolled over into the next fiscal year, but are analyzed here for their
employment benefits. It is assumed that the $124,000 in leftover funds will be spent on the same mix of
vehicles that have been historically purchased through the program.

Induced Co-investment

To receive a voucher through the Public Fleet Pilot Project, fleet operators must pay the difference between
the financial incentive and the retail price of the vehicle. Participants in the pilot are therefore considered
co-investors (with the state) in the purchase of an advanced technology vehicle. Based on the mix of
vehicles that have been purchased using incentive funds from FY 2013-14 through FY 2015-16, a total of $9.3
million has been co-invested in the program (see Appendix 10.2 for a summary co-investment by model
and vehicle type). Assuming that the observed ratio between state funded incentives and co-investment
(1to 3.4) will continue into the future, it is projected that the full $2.9 million in California Climate Investment
funding for financial incentives will generate $9.7 million in co-investment.

All of the funds that public fleet operators contribute are considered induced because it is unlikely that
these fleet operators would purchase an advanced technology vehicle without the state’s financial support.
This assessment is based on two key characteristics of public purchasing practices. First, public agencies
are often constrained to go with the lowest-cost option. The financial incentives compensate for the price
differential between an electric vehicle and a conventional vehicle. Second, since electric vehicle are not
widely adopted technologies, there are more perceived risks in adopting them (e.g., access to charging,
access to hydrogen refueling infrastructure, qualified mechanics, spare parts, etc.). To address these
perceived risks, CSE conducted targeted outreach to public agencies to raise their awareness of the pro-
gram, and provided technical assistance to help public agencies assess electric vehicle replacement suit-
ability in the disadvantaged communities in which they work. The increased incentives and outreach efforts
contributed to total public agency rebate applications nearly tripling from 2014 to 2015."" In summary,
without the incentives provided through this program, it is assumed that public fleet operators would have
purchased conventional vehicles that rely exclusively on fossil fuels, or spent their funds on an entirely dif-
ferent set of economic activities.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall
employment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in
employment multiplier that translates investment dollars into job-years. To identify the industrial sectors
directly impacted by the Public Fleet Pilot Project, funds must be tracked according to how they are
spent. As discussed, funds for the pilot project are spent in three ways: (1) program administration and

©This is the time period in which data was made available to the UCLA Luskin Center for Innovation.
"Center for Sustainable Energy (2017). “Program Deploys Hundreds of Electric Vehicles in Disadvantaged Communities.”
Retrieved from https://energycenter.org/blog/program-deploys-hundreds-electric-vehicles-disadvantaged-communities
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implementation; (2) targeted outreach and technical assistance; and (3) financial incentives for advanced
technology vehicles.

Program administration and target outreach and technical assistance were modeled as “management con-
sulting services” in IMPLAN because this industry includes technical assistance providers, such as CSE, that
help with marketing, data collection, and reporting. Advanced technology vehicle purchases were modeled
in IMPLAN as spending in “automobile manufacturing” because this industry represents the manufacture of
all light-duty vehicles. There is no unique industry code in IMPLAN to distinguish the purchase of an ad-
vanced technology vehicle from a conventional vehicle that relies exclusively on fossil fuels. While advanced
technology vehicles certainly require different inputs for their engines and batteries, the gliders of each
vehicle (i.e., the vehicle without the power train) are near perfect substitutes.'? Assessing the employment
impacts of substituting an electric motor in place of an internal combustion engine is outside the scope of
this study. Thus, in modeling the employment benefits of the Public Fleet Pilot Project, we implicitly assume
that the manufacturing of an advanced technology vehicle will support the same amount of jobs as a con-
ventional vehicle.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending timeline modeled for the
Public Fleet Pilot Project is based on actual voucher data maintained by CSE. In 2014, $0.9 million in vouchers
were distributed to public fleet operators, followed by $1.1 million in 2015, and $0.8 million in 2016. Leftover
funds are modeled in 2017. The spending timeline for induced co-investment is based upon this same data.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g., re-
tailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction costs
associated with purchasing a particular good. When margins were appropriate for spending on a particular
industry, we relied on IMPLAN’s built-in assumptions for pricing margins. In the case of the Public Fleet Pilot
Project, pricing margins were assumed for the purchase of all vehicles, since they were purchased through
dealerships. Since management consulting services costs are not purchased through a retailer, pricing mar-
gins were not applicable for this economic sector in IMPLAN.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Since
Tesla Inc. is the only light-duty automobile manufacturer with production facilities located in California, and
did not account for any of the vehicle sales through the Public Fleet Pilot Project, the local purchase rate was
adjusted to 0% at the manufacturing stage of the supply chain when modeling expenditures in the auto-
mobile manufacturing sector. However, the default local purchasing rate was utilized at the wholesale and
retail stages (100% for each stage), thus capturing economic activity at local dealerships, even if the cars
were manufactured out of state. All administration, outreach, and technical assistance related activities are
completed by CSE, which is located in San Diego, California.

2Hawkings, T., Singh, B., Majeau-Bettez, G., Hammer Stromman, A. (2012). “Comparative Environmental Life Cycle Assess-
ment of Conventional and Electric Vehicles.” Journal of Industrial Ecology, 17(1), 158-160.
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Table 10.3. Summary of Modeling Inputs for the Public Fleet Pilot Project

Shareof | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

California Automobile manufacturing 95.9% 2014-2016 Def(a>ul*t

Climate (30%)
Investment ) . . 5
($3 Million) Management consulting services 41% 2014-2016 N/A 100%

Induced

. . . Default e

(ol A4, L1\ Automobile manufacturing 100% 2014-2016 (30%)" 0%

($9.7 Million) °

*These percentages represent the share of spending within an industry that goes to transaction costs (e.g., retailer services,
wholesaler services, etc.).

"The local purchase rate of 0% only applies to the manufacturing stage of the supply chain, default local purchase rates were
used for all other stages (e.g., retailer services, wholesaler services, etc.).
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1. Financing Assistance
Pilot Project

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment

$2 Million $0.9 Million $1.1 Million

\

A A
&

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

A

13

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Financing Assistance Pilot Project provides funding to lending institutions, auto dealerships, community
groups, and other organizations that help low-income individuals in disadvantaged communities finance
the cost of a cleaner vehicle (new or used), including hybrid electric vehicles (HEVs), plug-in hybrid electric
vehicles (PHEVs), battery electric vehicles (BEVs), and fuel-cell electric vehicles (FCEVs). Even with incen-
tives like rebates and tax credits, the cost of financing a car is prohibitively expensive for many low-income
consumers. To address this issue, this project seeks to improve the availability of low-interest loans and lines
of credit for low-income consumers interested in purchasing or leasing an advanced technology vehicle.

As a pilot project, innovation is encouraged, and applicants are permitted to propose any number of
financing mechanisms, so long as they are consistent with the goals of the pilot project, as described above.
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If lending directly to consumers, the maximum interest rate a lender may charge is 15% annually.! Example
projects include, but are not limited to, the following financing models?:

» Direct Consumer Loans: A new loan program at a lending institution that is specifically dedicated
to assisting lower income individuals living in disadvantaged communities obtain funds for the pur-
chase or lease of advanced technology vehicles.

»  Price Buy-Down Assistance: A program that assists with offsetting the difference in additional
costs that a lower-income consumer would incur when purchasing an advanced technology vehicle
instead of a conventional vehicle. For a hybrid electric vehicle, new or used, the maximum buy-
down amount is $2,500. For a PHEV or zero-emission vehicle, the maximum buy-down amount is
$5,000.

» Loan Loss Reserves: A program at a lending institution in which funds are set aside to cover loan
losses. The lender is liable for any defaults on loans that it enrolls, but all or a portion of those losses
are reimbursable through a loan loss reserve account, which is funded by a percentage of the initial
loan amount of each enrolled advanced technology vehicle loan.

All pilot projects must serve individuals who have a household income less than or equal to 400% of the
federal poverty level, and reside in a ZIP code containing a disadvantaged community census tract. Financ-
ing assistance can be used in tandem with Clean Vehicle Rebate Project rebates and/or Enhanced Fleet
Modernization Program Plus-Up incentives to further bring down costs for low-income consumers.?

Since the launch of the pilot, one project has been implemented in partnership with the Community Hous-
ing Development Corporation (CHDC) in Richmond, California. CHDC provides services to enable low- to
moderate-income residents to secure better housing and financial stability, and establish car ownership.*
The project serves residents in disadvantaged communities located in six Bay Area counties (Alameda,
Contra Costa, San Francisco, Santa Clara, Santa Cruz, and Solano).® The project provides loans of up to
$8,000, and grants of up to $5,000 for financing new and used HEVs, PHEVs, BEVs, and FCEVs.®

During the first five quarters of the CHDC’s pilot, a total of 11 vehicles had been financed through the proj-
ect, including seven HEVs, three BEVs, and one PHEV.” Only 13% of the funds that CHDC has budgeted for
price-downs has been spent, so significantly more vehicles are expected to be purchased in the remaining
two years of the project’s implementation. See Appendix 11.1 for more details on the types of vehicles that
have been purchased through the Financing Assistance Pilot Project during the study period.

'California Air Resources Board (2015). “Light-Duty Financing Assistance in Disadvantaged Communities Pilot Project Fiscal
Year 2014-15 Low Carbon Transportation Investments.” Retrieved from https://www.arb.ca.gov/msprog/mailouts/msc1507/
msc1507attachl.pdf

2|bid.

*|bid.

*Community Housing Development Corporation (2016). “Community Housing Development Corporation Pilots New
Light-Duty Financing Assistance Program in Targeted Markets.” Retrieved from https://drivingcleandotchdcnrdotcom. files.
wordpress.com/2016/01/final-january-21-2016-chdc_fapp_press-releases-and-media-advisories-arb_piol.pdf

>Community Housing Development Corporation (2016). “Cap-and-Trade money to support clean cars for low-income
families in Bay Area.” Retrieved from https://drivingcleandotchdcnrdotcom.files.wordpress.com/2016/01/final-janu-
ary-14-2016-chdc_fapp_press-releases-and-media-advisories-arb_piol.pdf

¢Community Housing Development Corporation. “Moving Communities Toward a Green Future.” Retrieved from https://
drivingclean.chdcnr.com/

’This is the time period in which data was made available to the UCLA Luskin Center for Innovation.
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Administration

The California Air Resources Board (CARB) administers the Financing Assistance Pilot Project. The pilot
projects will be implemented in partnership with selected grantees, once chosen. The solicitation for pilot
projects was open to federal, state, or local government entities, nonprofit organizations, and organizations
or companies with expertise implementing financial assistance programs, grant programs, or community
outreach and education programs.?

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Financing Assistance
Pilot Project between FY 2013-14 and FY 2015-16, totaling $0.9 million, are supporting a total of 16 full-time
equivalent (FTE) job-years in California.® We estimate that once these appropriated dollars are fully
spent, they will induce $1.1 million in co-investment, supporting an additional 13 FTE job-years.'® When
modeled together, appropriated funds and induced co-investment support a total of 31 FTE job-years.""1?

See Table 11.1 for a breakdown of these employment benefits by direct, indirect, and induced jobs.™

Table 11.1. Direct, Indirect, and Induced Jobs Supported by the Financing Assistance
Pilot Project*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 134 89% 1.5 90%
Indirect Jobs 0.6 4% 04 3%
Induced Jobs 1.1 7% 09 7%
Total 15.7 100% 13.3 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of direct jobs supported by appropriations for the Financing Assistance Pilot Project occurin
the individual and family services sector. These jobs are explained by funds that go toward administration
and implementation, which to date, have been conducted by CHDC (modeled as “individual and family ser-
vices” in IMPLAN). The remaining direct jobs are supported by the funds that go to dealerships for used car
purchases (modeled in IMPLAN as “retail stores - motor vehicle and parts”), payments to lenders to cover
any potential costs associated with defaulted loans (modeled in IMPLAN as “monetary authorities and
depository credit intermediation”), the purchase of electric vehicle supply equipment (modeled in IM-
PLAN as “all other miscellaneous electrical equipment and component manufacturing”), office equipment
for CHDC (modeled in IMPLAN as “retail - electronics and appliance stores”), and marketing expenses
(modeled in IMPLAN as “advertising and related services”). See Table 11.2 for a summary of the direct jobs

8California Air Resources Board (2015). “Light-Duty Financing Assistance in Disadvantaged Communities Pilot Project Fiscal
Year 2014-15 Low Carbon Transportation Investments.” Retrieved from https://www.arb.ca.gov/msprog/mailouts/msc1507/
msc1507attachl.pdf

?It is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

°1bid.

"bid.

2Disaggregated job numbers do not add up to the total job number because of rounding that occurs within IMPLAN when
investment flows are modeled together.

See the Methodology chapter in Part | for definitions of direct, indirect, and induced jobs.
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supported by appropriations for the Financing Assistance Pilot Project.

Co-investment induced by the Financing Assistance Pilot Project supports direct jobs in a similar mix of in-
dustries to those described above. This is explained by the matching funds that CHDC puts toward adminis-
tration, and the matching funds that participants put toward vehicle purchases. See Table 11.2 for a summa-
ry of the direct jobs supported by induced co-investment for the project.

Table 11.2. Direct Jobs Supported by the Financing Assistance Pilot Project
(by Industry)*

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Individual and family services 24 92.6%

Retail - Motor vehicle and parts dealers 0.3 2.6%

Monetary authorities and depository credit intermediation 0.3 2.2%

Retail - Electronics and appliance stores 0.3 19%

All other miscellaneous electrical equipment and

component manufacturing 0.1 0.7%

Total of All Industries 13.4 100%

Industry FTE Job-Years Percent of Total Direct Jobs
Individual and family services 10.8 93.1%

Retail - Motor vehicle and parts dealers 0.7 61%

Monetary authorities and depository credit intermediation 0.1 0.8%

Total of All Industries 1.5 100%

Methodology

In order to model the Financing Assistance Pilot Project in IMPLAN, all financial flows associated with the
program had to be tracked and totaled, including both California Climate Investment funding and induced
co-investment. After quantifying the investment totals, the details on how they were (or will be) spent also
had to be determined, including identifying all of the affected industries, the spending timeline of the pro-
gram, the presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of the pilot project. Before reading the following section, we recommend readers first review
Methodology chapter in Part I, which provides an overview of the economic input-output model that was
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 11.3.

California Climate Investment
From FY 2013-14 through FY 2015-16, a total of $932,000 in California Climate Investment funding was allo-
cated to the Financing Assistance Pilot Project.' With this funding, a $932,000 grant was awarded to CHDC.

A summary of the indirect and induced jobs by industry, supported by the Financing Assistance Pilot Project can be found in
Appendix 11.1.
B CARB (Personal Communication, May 4, 2017).
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Induced Co-investment

To purchase a vehicle through the Financing Assistance Pilot Project, participants must pay the difference
between the buy-down amount provided by CHDC and the retail price of the vehicle. While CHDC provides
low-cost loans to participants for their out-of-pocket expenses, participants must ultimately pay these
loans back, and are therefore considered co-investors (with the state) in the purchase of a cleaner vehicle.
By February 28, 2017, CHDC had provided a total of $37,500 in buy-down assistance to project participants,
and over the course of repaying their loan, participants will have contributed a total of $79,000 toward the
purchase of their replacement vehicles.'® Assuming CHDC spends all of the funds that it has budgeted for
buy-down assistance ($300,000), and that the observed ratio between state assistance and participant
co-investment (1to 2.1) will continue into the future, it is projected that CHDC's pilot project will generate
$632,000 in co-investment from participants.

All of the funds that project participants contribute toward their vehicle purchase are considered induced
because it is unlikely that these participants would purchase a BEV, PHEV, or HEV without the state’s
financial support. Low-income households are often constrained to go with the lowest-cost option for
their means of transportation, and BEVs, PHEVs, and HEVs are typically more expensive than conventional
vehicles. The financial assistance provided through the pilot project reduces the differential between these
cleaner vehicles and a conventional vehicle. Without the financial assistance provided through this pilot
project, it is assumed that project participants would have purchased a conventional vehicle.

In addition to participant co-investment, the Financing Assistance Pilot Project also generates co-invest-
ment from grantees. While no matching funds were required for a successful grant application, CHDC has
committed $426,800 in matching funds (35.8% of the total project cost). All of the matching funds that
grantees contribute are considered induced because it is unlikely that the pilot project would be launched
without state support. Providing loans involves financial risk for a community benefit organization (CBO),
and the pilot project helps mitigate that risk by providing CBOs with funds for loan loss reserve accounts.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall job
employment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in
employment multiplier that translates investment dollars into job-years. Table 11.3 summarizes the indus-
trial sectors directly impacted by the Financing Assistance Pilot Project. These industry codes and their per-
centage share of total spending were based on the proposed budget submitted by CHDC. Since the pilot
project has not been fully implemented, the percentage breakdown of funds allocated to each industrial
sector reflect proposed costs, rather than final costs.

Most of the grant funds go toward administration, outreach, and financial counseling services, all of which
were modeled as “individual and family services” in IMPLAN. The “individual and family services” sector
represents community action services agencies and multipurpose social services centers, such as CHDC,
that provide social assistance services to individuals and families. Price buy-down assistance is the second
greatest expense, and was modeled in IMPLAN as spending in “retail stores - motor vehicle and parts”
because this sector represents used car dealerships (all project participants purchased used vehicles during
the study period). Borrower incentives for timely loan repayments were also modeled as spending in “retail
stores - motor vehicle and parts” because borrower incentives come in the form of coupons related to
vehicle maintenance. The remaining project funds go to lenders to cover potential costs associated with

This is the time period in which data was made available to the UCLA Luskin Center for Innovation.
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defaulted loans (modeled in IMPLAN as “monetary authorities and depository credit intermediation”),
electric vehicle supply equipment for borrowers who purchase a PHEV or BEV (modeled in IMPLAN as “all
other miscellaneous electrical equipment and component manufacturing”), marketing expenses (modeled
in IMPLAN as “advertising and related services”), office equipment (modeled in IMPLAN as “retail - electron-
ics and appliance stores”), and credit report fees for borrowers (modeled in IMPLAN as “business support
services”). For line-item level information on how each expenditure was coded, refer to Appendix 11.2.

Induced co-investment from CHDC goes toward a similar mix of industries as those discussed above. In
contrast, all of the induced co-investment from project participants goes toward the cost of acquiring a
vehicle, which was modeled in IMPLAN as “retail stores - motor vehicle and parts” because all of the vehicles
have been used.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes over
time, which IMPLAN accounts for through built-in deflators. According to the solicitation for the Financing
Assistance Pilot Project, funds must be expended three years after the grant agreement is signed.” CHDC signed a
grant agreement with CARB to administer the Light-Duty Financing Assistance in Disadvantaged Communities Pilot
Project on November 4, 2015, so funds are assumed to be completely expended by November 4, 2018."® CHDC did
not begin providing financing assistance until 2016, so funds are assumed to be spent evenly in 2016, 2017, and 2018.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction
costs associated with purchasing a particular good. When margins were appropriate for spending on a par-
ticular industry, we relied on IMPLAN’s built-in assumptions.

Pricing margins were assumed for the purchase of all used vehicles, since they were purchased through
dealerships (coded in IMPLAN as “retail stores - motor vehicle and parts”). Similarly, pricing margins were
assumed for the purchase of electric vehicle supply equipment (coded in IMPLAN as “other miscellaneous
electrical equipment and component manufacturing”) and office equipment for CHDC (coded in IMPLAN
as “retail stores - electronics and appliances”).

Since individual and family services are not purchased through a retailer, pricing margins were not appli-
cable for this sector in IMPLAN. Similarly, pricing margins were not applicable to monetary authorities and
depository credit intermediation activities (i.e., lenders), business support services (i.e., credit reporting
bureaus), or any other service-related industries (i.e., printing shops, phone companies, mail service pro-
viders, etc.).

Local Purchase Percentage
The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each

V California Air Resources Board (2015). “Light-Duty Financing Assistance in Disadvantaged Communities Pilot Project Fiscal
Year 2014-15 Low Carbon Transportation Investments.” Retrieved from https://www.arb.ca.gov/msprog/mailouts/msc1507/
msc1507attach1.pdf

8 Community Housing Development Corporation (2016). “Cap-and-Trade money to support clean cars for low-income
families in Bay Area.” Retrieved from https://drivingcleandotchdcnrdotcom. files.wordpress.com/2016/01/final-janu-
ary-14-2016-chdc_fapp_press-releases-and-media-advisories-arb_piol.pdf
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industry, so the user needs to adjust this percentage only when there is an exception to the norm. All
used vehicles are assumed to be purchased from California-based dealerships (i.e., 100% local purchase
rate). All administration, outreach, and financial counseling related activities for the initial pilot project are
completed by CHDC, which is located in Richmond, California (i.e., 100% local purchase rate). The default
local purchase rate was used for all expenses in which the vendor as not known.

Table 11.3. Summary of Modeling Inputs for the Financing Assistance Pilot Project

Share of | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Individual and family services 449% 2016-2018 N/A 100%
. : faul
Retailstores - Motorvehicleand parts. ~ 324% 20162018 Deaut 100%
(19.4%)
Monetary authorities and depository Default
.\ .. 1.8% 2016-201 N/A
credit intermediation activities 8 016-2018 / (79.6%)
Other miscellaneous electrical Default Default
equipment .and component 8.0% 2016-2018 (52.4%)* 21.7%)
manufacturing
Advertising and related services 11% 2016-2018 N/A Defatjlt
California (98.3%)
Climate . . o Default Default
. Retail stores - Electronics and app 0.7% 2016-2018 (299%)" (99.7%)
($932,000) Default
Printing 0.4% 2016-2018 N/A G17%)
Default Default
o . . OO =
Retail stores - Miscellaneous 0.3% 2016-2018 (47.2%)* (99.7%)
Wired telecommunications carriers 0.2% 2016-2018 N/A Default
(939%)
Default
. o, -
Postal service 0.2% 2016-2018 N/A (90.2%)
. . faul
Business support services 0.1% 2016-2018 N/A (ZZZ;’;
Individual and family services 84.8% 2016-2018 N/A 100%
Monetary authorities and depository o Default
credit intermediation activities 1.7% 2016-2018 N/A (79.6%)
Retail stores - Electronics and o Default Default
!nduced appliances [ AN (299%)* (99.7%)
Co-investment Default
From Grantee Advertising and related services 11% 2016-2018 N/A 92 Zg/
($427,000) (98.3%)
- o Default
Printing 0.3% 2016-2018 N/A (51.7%)
) : Default
Retail stores - Motor vehicle and parts 0.2% 2016-2018 (194%)* 100%

Continues next page.
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Share of | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Default Default
o _ . o, .
Retail stores - Miscellaneous 0.2% 2016-2018 47.2%)" (99.7%)
Induced . Default
Postal service 0.1% 2016-2018 N/A
Co-investment ° (90.2%)
From Grantee  HAPHIINN icati i 0.1% 20162018 N/A DSz
($427,000) ired telecommunications carriers 1% - / (939%)
. ) o Default
Business support services 0.1% 2016-2018 N/A (66.6%)
Induced
Co-investment . : o Default o
E I s Retail stores - Motor vehicle and parts 100% 2016-2018 (194%)* 100%

($632,000)

*These percentages represent the share of spending within an industry that goes to transaction costs (e.g., retailer services,
wholesaler services, etc.).
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12. Zero-Emission Truck
and Bus Pilot Projects

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$46.4 Million $25 Million $21.4 Million

o]

A A
e

248 167
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

Zero-Emission Truck and Bus Pilot Projects provided competitive grants to truck and bus operators to
replace or expand their fleets with commercially available zero-emission vehicles and place them in
strategic hubs. The program was intended to address the challenges facing widespread commercialization
of available medium- and heavy-duty zero-emissions vehicles (i.e., economies of scale production,
workforce training, vehicle maintenance and repair, and refueling infrastructure).

The hub concept was central to the design of the program. Zero-emission truck and bus hubs bring down
per-vehicle costs by maximizing the use of shared infrastructure, mechanics, spare parts, workforce
training, and marketing services across a large vehicle fleet. Organizations that are well-suited to benefit
from zero-emission truck and bus hubs include transit agencies, school districts, shuttle operators, and
companies that offer delivery and hauling services.
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To qualify, the lead applicant must have been a local air district, transit agency, school district, or some
other California-based public entity or nonprofit organization. Private sector parties, such as delivery or
hauling service providers, must partner with a qualifying applicant in order submit a proposal. While the
grant program focused primarily on deploying zero-emission technologies like battery electric and fuel-cell
electric vehicles, the program was also open to near zero-emission vehicles with the capability to operate in
zero-emission only mode (i.e., plug-in hybrid electric vehicles). Near zero-emission vehicles were required
to operate in zero-emission mode while in a disadvantaged community census tract or ZIP code.

Successful applicants could use funds for a variety of activities, including the purchase of trucks and buses,
refueling infrastructure, facility upgrades, operation and maintenance, and workforce training. With respect
to bus projects, at least half of the funding must have gone toward projects located within disadvantaged
communities. With respect to truck projects, at least half of the funding must have gone toward projects
that benefit disadvantaged communities.?

During the study period, a total of $23.7 million in funds was awarded to three projects. The projects include
the purchase of battery electric transit buses and transit facility upgrades in the City of Porterville, the
deployment of battery electric transit buses and fast-chargers along transit routes in the San Joaquin Valley,
and the purchase of fuel-cell electric buses and hydrogen refueling infrastructure in Thousand Palms.>*

Administration

The California Air Resources Board (CARB) administers the Zero-Emission Truck and Bus Pilot Projects.
Selected grantees are responsible for implementation. The grantee must demonstrate expertise
implementing advanced technology transportation projects and providing administration and oversight.®

Results

After modeling the program in IMPLAN, we estimate that appropriations for Zero-Emission Truck and Bus
Pilot Projects between FY 2013-14 and FY 2015-16, totaling $25 million, are supporting a total of 80 full-time
equivalent (FTE) job-years in California.® We estimate that these appropriations induced $21.4 million in
co-investment, supporting an additional 167 FTE job-years.” When modeled together, appropriated funds
and induced co-investment support a total of 248 FTE job-years.®° See Table 12.1 for a breakdown of these
employment benefits by direct, indirect, and induced jobs.™

'California Air Resources Board (2015). “Grant Solicitation Air Quality Improvement Program and Low Carbon Transportation

Greenhouse Gas Reduction Fund (GGRF) Investments, Zero-Emission Truck and Bus Pilot Commercial Deployment Projects.”

Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msc1524solicit.pdf

2|bid.

3California Air Resources Board (2016). “Zero-Emission Truck and Bus Pilot Commercial Deployment Project Selections.”
Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/zetbpilot_prelim_selections.pdf

“California Air Resources Board (2016). “Zero-Emission Truck and Bus Pilot Commercial Deployment Project Applications.”
Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/tbpilotsumms.pdf

®California Air Resources Board (2015). “Grant Solicitation Air Quality Improvement Program and Low Carbon Transportation
Greenhouse Gas Reduction Fund (GGRF) Investments, Zero-Emission Truck and Bus Pilot Commercial Deployment Projects.
Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msc1524solicit.pdf

°It is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

’1bid.

®bid.

?Disaggregated job numbers do not add up to the total job number reported here because of rounding that occurs within
IMPLAN when investment flows are modeled together.

°See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.

»”
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Table 12.1. Direct, Indirect, and Induced Jobs Supported by Zero-Emission Truck and
Bus Pilot Projects*

California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 33 42% 101 61%
Indirect Jobs 24 30% 33 20%
Induced Jobs 22 28% 32 19%
Total 80 100% 167 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The largest share of direct jobs supported by appropriated funds for the pilot projects occur in the
heavy-duty truck manufacturing sector, an industry which broadly includes the manufacture of heavy-duty
motor vehicles, including buses. The construction of new power and communication structures is the sec-
ond most directly impacted industry, which is explained by grant funds that go toward the construction of
electric charging and hydrogen refueling infrastructure. The remaining direct jobs occur in industries that
support the administration of project grants (i.e., local government, state government, and management
consulting services), as well as vehicle inspections (i.e., transit and ground passenger transportation). See
Table 12.2 for a summary of the direct jobs supported by appropriations for the pilot projects.

Co-investment induced by the pilot projects supports direct jobs in a similar mix of industries to those
described above. However, far more jobs are supported in the transit and ground passenger transportation
sector, which is explained by the significant co-investment that goes to transit agencies for operational
costs (e.g., transit mechanics, bus operators, project managers, etc.). Additionally, some co-investment
goes toward the procurement of renewable energy for producing hydrogen fuel, supporting jobs in the
solar power sector. See Table 12.2 for a summary of the direct jobs supported by induced co-investment for
the pilot projects.

Table 12.2. Direct Jobs Supported by Zero-Emission Truck and Bus Pilot Projects (by
Industry)"

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Heavy-duty truck manufacturing 13.6 41.2%
Construction of new power and communication structures 6.2 19.0%
Employment and payroll of local government, non-education 5.5 16.7%
Management consulting services 4.8 14.7%
Employment and payroll of state government, non-education 2.6 7.8%

Transit and ground passenger transportation 0.2 0.6%

Total of All Industries 329 100%

Continues next page.

"A summary of the indirect and induced jobs by industry, supported by Zero-Emission Truck and Bus Pilot Projects can be
found in Appendix 12.1.
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Induced Co-investment

Industry FTE Job-Years Percent of Total Direct Jobs
Transit and ground passenger transportation 814 80.8%
Construction of new power and communication structures 91 9.0%

Heavy-duty truck manufacturing 8.8 8.7%

Electric power generation - Solar 1.5 1.5%

Total of All Industries 100.8 100%
Methodology

In order to model Zero-Emission Truck and Bus Pilot Projects in IMPLAN, all financial flows associated with
the program had to be tracked and totaled, including both California Climate Investment funding and
induced co-investment. After quantifying the investment totals, the details on how they were (or will be)
spent also had to be determined, including identifying all of the affected industries, the spending time line
of the program, the presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of the pilot projects. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model that was
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 12.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $25 million in California Climate Investment funding was allocated to
Zero-Emission Truck and Bus Pilot Projects.'? Of this funding, around $23.7 million was awarded to the City
of Porterville, the San Joaquin Valley Air Pollution Control District (SJVAPCD), and SunLine Transit Agency.'
According to CARB, the remaining program funds were reserved for state operations, including data analy-
sis (around $1 million) and program administration (around $0.4 million).™

Induced Co-investment

To receive an award, grantees must match a minimum of 25% of the total project cost." Grantees and their
project partners, therefore, are considered co-investors (with the state) in the piloting of zero-emission
truck and bus projects. Based on the proposed budgets submitted for the three awarded projects, grantees
and their partners exceeded that threshold with a 38% funding match across all three projects, committing
a total of $21.4 million toward the total cost of all three projects ($46.4 million).

All of the funds that grantees and their project partners contribute to the program are considered induced
because it is unlikely that these pilot projects would occur without state support. Switching from conven-
tional trucks and buses to advanced technology trucks and buses can be costly and requires significant

2 California Air Resources Board (2016). “Proposed Fiscal Year 2016-17 Funding Plan for Low Carbon Transportation and Fuels
Investments and the Air Quality Improvement Program.” Retrieved from https://www.arb.ca.gov/msprog/aqip/fundplan/
proposed_fy16-17_fundingplan_full.pdf

BCalifornia Air Resources Board (2016). “Zero-Emission Truck and Bus Pilot Commercial Deployment Project Selections.”
Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/zetbpilot_prelim_selections.pdf

“CARB (Personal Communication, March 9, 2017).

B California Air Resources Board (2015). “Grant Solicitation Air Quality Improvement Program and Low Carbon Transportation
Greenhouse Gas Reduction Fund (GGRF) Investments, Zero-Emission Truck and Bus Pilot Commercial Deployment Proj-
ects.” Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msc1524solicit.pdf
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upfront capital investments. Without the state’s financial support, it is assumed that the grantees and their
project partners would have used their matching funds for other purposes.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by Zero-Emission Truck and Bus Pilot Projects, funds must be tracked according to how they are
spent. As discussed, funds are spent in three ways: (1) implementation of pilot projects, (2) data analysis, and
(3) program administration.

The industry codes assigned to implementation-related costs were based on the proposed budgets and
work plans submitted by the three awarded projects (i.e., city of Porterville Transit Electrification, the San
Joaquin Valley Transit Electrification Project, and SunLine Fuel Cell Buses and Hydrogen Onsite Generation
Refueling Station Pilot Commercial Deployment Project). For line-item level information on how each
expenditure was coded, refer to Appendix 12.2. Since the pilot projects have not been fully implemented
at the time of writing this report, the percentage breakdown of funds allocated to each industrial sector
reflects proposed costs, rather than final costs.

State-level operational costs were split between data analysis and program administration. Spending
on data analysis was modeled in IMPLAN as “management consulting services” because this industry
represents technical assistance providers that assist with data collection and reporting. Spending

on program administration was modeled as “employment and payroll only (state government, non-
education)” because this industry represents labor costs incurred by government agencies.

For a summary of the industries impacted by Zero-Emission Truck and Bus Pilot Projects, and their percent-
age share of total funding, see Table 12.3.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price chang-
es over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for
Zero-Emission Truck and Bus Pilot Projects begins in 2016 and ends in 2020. Awards were announced in April
2016 and all funds must be liquidated by June 2020. It is assumed that funds will be spent in equal amounts
each year between 2016 and 2020.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). Heavy-duty truck and bus orders are typically placed directly
through the manufacturer rather than a third-party retailer, so pricing margins were not applicable for these
purchases in IMPLAN. Similarly, margins were not assumed for spending on vehicle parts manufacturing
(i.e., spending on hydrogen refueling technologies), since this spending represents highly specialized
purchases, which are likely to be placed directly through the manufacturer rather than a third-party retailer.
Margins were not applicable for any of the other industries impacted by this program because they provide
services that are not purchased through a third-party retailer (e.g., management consulting services, con-
struction, government administration, etc.).
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Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Local
purchase rates were adjusted for Zero-Emission Truck and Bus Pilot Projects when sourcing information
could be determined, based on project proposals submitted by the three grantees.

With respect to spending on zero-emission buses, vehicles will be acquired from three manufacturers:
GreenPower Motor Company Inc., Proterra, and NewFlyer Industries Inc. It is assumed that GreenPower

will build all of its electric buses for the City of Porterville at its manufacturing facility located in Porterville.
According to Proterra, 13 of its 15 electric buses will be built at its manufacturing facility located in the San
Gabriel Valley of Southern California. NewFlyer will build its buses in Canada. A weighted local purchase rate
was developed for California Climate Investment funding (80.6%) and co-investment (73.3%) based on each
manufacturer’s share of each of those funding streams.

With respect to spending on energy to produce hydrogen fuel, SunLine Transit Agency, proposed spending
$0.8 million in matching funds on the procurement of renewable energy credits (“RECs”). According to

the state’s agreement with SunLine Transit Agency, all RECs must be purchased through a program with
eligibility requirements that match or are more stringent than the Green Tariff Shared Renewables (GTSR)
program, enacted through Senate Bill (SB) 43. The GTSR program stipulates that, to the extent possible, a
participating utility shall seek to procure eligible renewable energy resources that are located in reasonable
proximity to enrolled participants.'® Although SB 43 contemplates including all types of renewables in the
GTSR program, at this time the record only addresses solar generation.'” Thus, we assume that SunLine
Transit Agency will purchase all RECs from solar facilities located in California.

When a supplier or vendor was not known, the default local purchase rate was assumed. For line-item level
sourcing information, refer to Appendix 12.2.

6Sen. Bill 43, 2013-2014 Reg. Sess. (Cal 2013). Retrieved from http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?-
bill_id=2013201405B43

VCalifornia Public Utilities Commission (2015). “Decision Approving Green Tariff Shared Renewables Program For San Diego
Gas & Electric Company, Pacific Gas And Electric Company, And Southern California Edison Company Pursuant To Senate Bill
43 Retrieved from http://docs.cpuc.ca.gov/PublishedDocs/Published/GO00/M146/K250/146250314.PDF.
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Table 12.3. Summary of Modeling Inputs for Zero-Emission Truck and Bus Pilot Projects

Share of Spending Local
Funded Industries Total Funds | TimelLine Purchase Rate

Heavy-duty truck manufacturing 69.2% 2016-2020 80.6%
Motor vehicle parts manufacturing 18.3% 2016-2020 None 0.0%
) . Default
Management consulting services 4.0% 2016-2020 N/A
(71.6)%
EINCTLTERIN  Construction of new power and . Default
Climate communication structures 3.8% 2016-2020 b (100%)
Investment Empl t and Il only ( |
(CGITHIITY )R =P oyment and peyrofl onty 1oca 3.0% 20162020 N/A 100.0%
government, non-education)
Employment and payroll gnly (state 1% 2016-2020 N/A 100.0%
government, non-education)
Tranytandground passenger 01% 20162020 N/A 100.0%
transportation
Heavy-duty truck manufacturing 57.8% 2016-2020 N/A 73.3%
Transit and ground passenger 31.6% 2016-2020 N/A 100.0%
transportation
Induced )
f faul
Co-investment Construc'tlon. of new power and 6.5% 2016-2020 N/A De ag t
- communication structures (100%)
($21.4 Million)
Electric power generation - solar 4.0% 2016-2020 N/A 100%
Water, sewage, and other Default

0.003% 2016-2020 N/A

treatment and delivery systems (100)%
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13. Multi-Source Facility
Demonstration Project

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$47 Million $24.7 Million $22.3 Million

(o]

A Al

333 140 192

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Multi-Source Facility Demonstration Project provides competitive grants that support the adoption

of pre-commercial zero-emission (or near zero-emission) technologies at freight facilities with multiple
sources of emissions. The purpose of the project is to accelerate the deployment of clean technologies on
the cusp of commercialization, reduce greenhouse gas emissions, and improve air quality in disadvantaged
communities.

To qualify, proposed facilities must contain multiple sources of emissions and be located within a
disadvantaged community or directly benefit one. Examples of multi-source facilities include distribution
centers, warehouses, ports, intermodal rail yards, or other similar freight support facilities. The lead
applicant must be a local air district, transit agency, school district, or some other California-based public
entity or nonprofit organization. Private sector parties, such as technology developers, must partner with
a qualifying applicant in order to apply. Proposed technologies must not yet be commercially available,
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but projected to be within three years.

Funds can be used toward the construction and deployment of prototypes, infrastructure, emissions test-
ing, and practical demonstrations of technologies with a high potential to be commercialized. Proposed
technologies can be used to reduce emissions from a wide variety of equipment and vehicle types, includ-
ing, but not limited to, on-road heavy-duty trucks, yard trucks, forklifts, boom lifts, transport refrigeration
units, marine vessels, locomotives, cargo handling equipment, and ground support equipment.?

During the study period, two grants were awarded in Southern California, totaling $23.7 million. One award
went to the Los Angeles Harbor Department (Port of Los Angeles) to launch the Green Omni Terminal
Project, a full-scale marine terminal that will meet all of its energy needs from renewable sources once it is
fully built out. Grant funds will fund nine pre-commercial zero-emission electric vehicles, an at-berth vessel
control system, a micro-grid with battery storage, as well as engineering, construction, infrastructure, and
project management.? The other award went to the San Bernardino Associated Governments (SANBAG) to
test pre-commercial battery electric technologies in replacing yard and service trucks at freight support
facilities. Grant funds will be used to purchase a total of 27 trucks spread across three facilities in the cities of
San Bernardino, Commerce, and Fontana.*

Administration

The California Air Resources Board (CARB) administers the Multi-Source Facility Demonstration Project.
Selected grantees are responsible for implementation. The grantee must demonstrate expertise imple-
menting advanced technology transportation projects and providing administration and oversight.®

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Multi-Source Facility
Demonstration Project between FY 2013-14 and FY 2015-16, totaling $24.7 million, are supporting a total of
140 full-time equivalent (FTE) job-years in California.® We estimate that these appropriations induced
$22.3 million in co-investment, supporting an additional 192 FTE job-years.” When modeled together,
appropriated funds and induced co-investment support a total of 333 FTE job-years.?° See Table 13.1 for a
breakdown of these employment benefits by direct, indirect, and induced jobs.™

'California Air Resources Board (2015). “2014-2015 Grant Solicitation Air Quality Improvement Program and Low Carbon
Transportation Greenhouse Gas Reduction Fund (GGRF) Investments, Advanced Technology Freight Demonstrations: Multi-
Source Facility Demonstration Project.” Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msc1514solicit.pdf

2|bid.

3The Port of Los Angeles (2016). “California Air Resources Grant Acceptance.” Retrieved from https://www.portoflosangeles.
org/Board/2016/May%202016/051916_Agenda_Item_9.pdf

*San Bernardino Associated Governments. “SANBAGnews.” Retrieved from http://archive.constantcontact.com/
fs144/1115666283112 /archive/1123709067997.html

®California Air Resources Board (2015). “Grant Solicitation Air Quality Improvement Program and Low Carbon Transportation
Greenhouse Gas Reduction Fund (GGRF) Investments, Zero-Emission Truck and Bus Pilot Commercial Deployment Projects.
Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msc1524solicit.pdf

°It is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

71bid.

¢ |bid.

?Disaggregated job numbers do not add up to the total job number reported here because of rounding that occurs within

IMPLAN when investment flows are modeled together.
°See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.

”
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Table 13.1. Direct, Indirect, and Induced Jobs Supported by the Multi-Source Facility
Demonstration Project*®

California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 59 2% 94 49%
Indirect Jobs 42 30% 49 26%
Induced Jobs 39 28% 48 25%
Total 140 100% 192 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

Appropriations for the Multi-Source Facility Demonstration Project support direct jobs in a wide variety of
sectors. Heavy-duty truck manufacturing is the most impacted industry, which is explained by the portion
of grant funds specifically dedicated to the production of new yard and service trucks. Industrial machinery
manufacturing is the second most impacted sector, which is explained by the grant funds that go toward
the procurement of an on-dock vessel emissions capture and treatment system for the Green Omni Termi-
nal Project. The remaining direct jobs are located in industries that support the installation of clean tech-
nologies at freight facilities (i.e., construction of new power and communication structures; architectural,
engineering, and related services; environmental and other technical consulting services), the production
of supporting materials (i.e., all other miscellaneous electrical equipment and component manufacturing;
other electronic component manufacturing; hardware manufacturing; etc.), and the collection and eval-
uation of performance data (i.e., management consulting services; scientific research and development
services). See Table 13.2 for a summary of the direct jobs supported by appropriated funds for the Multi-
Source Facility Demonstration Project.

Table 13.2. Direct Jobs Supported by Appropriations for the Multi-Source Facility
Demonstration Project (by Industry)

California Climate Investment

Industry FTE Job-Years  Percent of Total Direct Jobs
Heavy-duty truck manufacturing 141 24.0%
All other industrial machinery manufacturing 12.5 211%
Construction of new power and communication structures 10.7 18.1%
Architectural, engineering, and related services 8.2 13.8%
Environmental and other technical consulting services 5.5 9.3%
Management consulting services 49 8.4%

All other miscellaneous electrical equipment and component

manufacturing 10 1.7%
Other electronic component manufacturing 09 1.5%
Hardware manufacturing 04 0.7%
Scientific research and development services 04 0.6%
Subtotal of Top 10 Industries 58.5 99.2%
Total of All Industries 59.0 100%

"A summary of the indirect and induced jobs, by industry, supported by the Multi-Source Facility Demonstration Project can
be found in Appendix 13.1.
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Co-investment induced by Multi-Source Facility Demonstration Project supports direct jobs in a mix of
industries similar to those described above, with a few key exceptions. First, many of the direct jobs sup-
ported by the project’s induced co-investment are located in truck transportation. These jobs are explained
by the matching funds that Daylight Transport and BNSF Railway Company have committed toward paying
drivers to operate the demonstration trucks at the freight facilities in San Bernardino, Commerce, and Fon-
tana. Second, a significant number of the direct jobs supported by the project’s induced co-investment are
located in port operations (modeled in IMPLAN as “support activities for transportation”). These jobs are
explained by the matching funds that Pasha Stevedoring & Terminals L.P. have committed toward operating
demonstration equipment at the Port of Los Angeles. See Table 13.3 for a summary of the direct jobs sup-
ported by induced co-investment for the demonstration project.

Table 13.2. Direct Jobs Supported by Induced Co-investment for the Multi-Source
Facility Demonstration Project?

Induced Co-investment

Industry FTE Job-Years  Percent of Total Direct Jobs
Truck transportation 441 47.2%
Support activities for transportation 274 29.3%
Environmental and other technical consulting services 6.3 6.7%
Construction of new power and communication structures 59 64%
Heavy-duty truck manufacturing 3.2 34%
Other electronic component manufacturing 2.0 21%
All other miscellaneous electrical equipment and component 18 19%
manufacturing

Hardware manufacturing 14 1.5%
Employment and payroll of local government, non-education 1.1 1.2%
Electric power generation, transmission, and distribution 0.3 0.3%
Subtotal of Top 10 Industries 93.5 99.9%
Total of All Industries 93.6 100%

2 A summary of the indirect and induced jobs, by industry, supported by the Multi-Source Facility Demonstration Project can
be found in Appendix 13.1.
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Methodology

In order to model the Multi-Source Facilities Demonstration Project in IMPLAN, all financial flows associated
with the program had to be tracked and totaled, including both California Climate Investment funding and
induced co-investment. After quantifying the investment totals, the details on how they were (or will be)
spent also had to be determined, including identifying all of the affected industries, the spending time line
of the program, the presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of this program. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model that was
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Tables 13.4
and 13.5.

California Climate Investment

From FY 2013-14 through FY 2015-16, $47 million in California Climate Investment funding was allocated to
advanced technology freight demonstration projects.’ Of this funding, half was allocated to the Multi-
Source Facilities Demonstration Project and half was allocated to the Zero-Emission Drayage Truck Demon-
stration Project. Of the funding allocated to the former, around $24.7 million was awarded to demonstration
projects and around $1 million will be spent on data collection and analysis. Of the funding for demonstra-
tion projects, around $14.5 million went to the Los Port of Los Angeles to launch the Green Omni Terminal
Demonstration Project' and $9.1 million was awarded to SANBAG to launch the Multi-Class Heavy-Duty
Zero-Emission Truck Development Project for Intermodal and Warehouse Facilities."

Induced Co-investment

To receive a demonstration grant, multi-source freight facilities must match a minimum of 25% of the total
project cost.'® Grantees and their project partners, therefore, are considered co-investors (with the state)
in the deployment of advanced technologies at multi-source facilities. The Port of Los Angeles and other
partners exceeded that threshold with a 45% funding match, committing $12.1 million to the total cost of the
project ($26.6 million)." Similarly, SANBAG and their partners exceeded the match requirement with a 53%
contribution in matching funds, committing $10.2 million to the total cost of the project ($22.3 million).®

All of the funds that grantees and their project partners contribute to the program are considered induced
because it is unlikely that these demonstration projects would occur without state support. Technologies
that are not commercially available tend to be costlier than commercially available technologies, due to

BCARB (Email correspondence, May 15,2017).

“The Port of Los Angeles (2016). “Pasha, Port Of Los Angeles and California Air Resources Board Partner on Green Omni
Terminal Demonstration Project.” Retrieved from https://www.portoflosangeles.org/newsroom/2016_releases/
news_052616_green_omni.asp

"San Bernardino Associated Governments. “SANBAGnews.” Retrieved from http://archive.constantcontact.com/
fs144/1115666283112 /archive /1123709067997 .html

‘e California Air Resources Board (2015). “Grant Solicitation Air Quality Improvement Program and Low Carbon Transportation
Greenhouse Gas Reduction Fund (GGRF) Investments, Zero-Emission Truck and Bus Pilot Commercial Deployment Proj-
ects.” Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msc1524solicit.pdf

The Port of Los Angeles (2016). “Pasha, Port Of Los Angeles and California Air Resources Board Partner on Green Omni
Terminal Demonstration Project.” Retrieved from https://www.portoflosangeles.org/newsroom/2016_releases/
news_052616_green_omni.asp

8San Bernardino Associated Governments. “SANBAGnews..” Retrieved from http://archive.constantcontact.com/
fs144/1115666283112 /archive/1123709067997.html
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scalability constraints. Thus, without the state’s financial support, it is assumed that the grantees and project
partners would have used their matching funds for other purposes.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the employment
benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employment
multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by the Multi-Source Facilities Demonstration Project, funds must be tracked according to how
they are spent. Funds for this project are primarily spent in two ways: (1) implementation of pilot projects
and (2) data collection and analysis.

The industry codes assigned to implementation-related costs were based on the proposed budgets and
work plans submitted by the two awarded projects (i.e., Green Omni Terminal Project and the Multi-

Class Heavy-Duty Zero-Emission Truck Development Project for Intermodal and Warehouse Facilities).

For line-item level information on how each expenditure was coded, refer to Appendix 13.2. Since the
demonstration projects have not been fully implemented, the percentage breakdown of funds allocated to
each industrial sector reflect proposed costs, rather than final costs.

Of particular note, the solar PV basket is a mix of industries, based on the industry basket assigned to the
solar sector in The Economic Benefits of Investing in Clean Energy authored by the Center for American
Progress.'® The mix of industries included in this basket include: construction of new power and commu-
nication structures (30%); hardware manufacturing (17.5%); miscellaneous electrical equipment and com-
ponent manufacturing (17.5%); other electronic component manufacturing (17.5%); other miscellaneous
professional, scientific, and technical services (17.5%).

State spending on data analysis was modeled in IMPLAN as “management consulting services” in IMPLAN
because this industry represents technical assistance providers that assist with data collection and reporting.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for the
Multi-Source Facility Demonstration Project begins in 2016 (when awards were announced) and ends in
2019 (when all work must be completed, per the solicitation).?’ Without a detailed breakdown of expendi-
tures each year, all projects funds are assumed to be distributed equally each year between 2016 and 2019. In
reality, project expenses are likely to vary from year to year.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). In the case of the Multi-Source Facility Demonstration Project,
all materials are assumed to be purchased directly from manufacturers, so no margins were applied

for manufacturing-related industries. Since service-related expenditures are not purchased through a
third-party retailer, margins were not applicable for all service-related industries (e.g., architecture and

“Pollin, Robert, Heintz, James, Garrett-Peltier, Heidi, (2009). “The Economic Benefits of Investigating in Clean Energy.”
Retrieved from https://cdn.americanprogress.org/wp-content/uploads/issues/2009/06/pdf/peri_report.pdf

2 California Air Resources Board (2015). “Grant Solicitation Air Quality Improvement Program and Low Carbon Transportation
Greenhouse Gas Reduction Fund (GGRF) Investments, Zero-Emission Truck and Bus Pilot Commercial Deployment
Projects.” Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msc1524solicit. pdf
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engineering, environmental and other technical consulting services, scientific research and development services,
etc.).

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within

each industry, so the user needs to adjust this percentage only when there is an exception to the norm.
Local purchase rates were adjusted for the Multi-Source Facility Demonstration Project when sourcing
information could be determined, based on public documents and news clips found online. When a
supplier or vendor was not known, the default local purchase rate was assumed. For line-item level sourcing
information across both awarded projects, refer to Appendix 13.2.

Table 13.4. Summary of Modeling Inputs for the Multi-Source Facility Demonstration
Project (Appropriated Funds)

Shareof | Spending Local
Funded Industries Total Funds | Timeline Purchase Rate

Heavy-duty truck manufacturing 58.8% 2016-2019 100%
Other industrial machinery 147% 20162019  None 100%
manufacturing
Archltectural, engineering, and related 6.0% 2016-2019 N/A 100%
services
Construc'tlorT of new power and e 2016-2619 N/A 100%
communication structures
Management consulting services 41% 2016-2019 N/A Default (71.6)%
Solar PV basket 3.3% 2016-2019  None 100%
Other electrical equipment and
i i . 2.4% 2016-2019 N 28.3%
Cal.lfornla component manufacturing 016-20 one 83
Climate
Al "ovver distribution, and specialty 15% 20162019 Nonme  Default (22.8%)
(LRI transformer manufacturing
Environmental and other technical 14% 20162019 N/A 100%

consulting services

Switchgear and switchboard apparatus

) 0.7% 2016-2019 None Default (20.6%)
manufacturing

Scientific research and development

. 0.5% 2016-2019 N/A 100%
services
Wiring device manufacturing 0.5% 20162019  None  Default (45.8%)
Other electronic component 04% 20162019  None 100.0%
manufacturing
Hardware manufacturing 0.1% 2016-2019 None Default (16.1%)
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Table 13.5. Summary of Modeling Inputs for the Multi-Source Facility Demonstration
Project (Induced Co-investment)

Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Transport by truck 33.6% 2016-2019 100%
Support activities for transportation 23.3% 2016-2019 N/A 100%
Heavy-duty truck manufacturing 14.8% 2016-2019 N/A 100%
Solar PV basket 13.7% 2016-2019 None 100%
Other electrical eqmpmgnt and 1.9% 20162019 None 0%
component manufacturing
Induced Electric i
power generation, o o
bl transmission, and distribution 2:5% 2016-2019 N/A 100%
($22.3 Million) I J Lonly (local
Employment and payroll only (loca 0.7% 20162019  N/A 100%
government, non-education)
Transport by rail 0.1% 2016-2019 N/A 100%
Enwronmental/ technical consulting 01% 20162019 N/A 100%
services
Other electronic component 01% 20162019 None 100%

manufacturing
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4. Zero-Emission Drayage
Truck Demonstration Project

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$41.1 Million $24.7 Million $16.5 Million

(o]

Vo v .
ey Fay
as? PV

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Zero-Emission Drayage Truck Demonstration Project provides competitive grants to support the large-
scale deployment of drayage trucks that utilize pre-commercial zero-emission (or near zero-emission)
technologies. The project is intended to complement the Multi-Source Facility Demonstration Project by
reducing emissions during the transport of goods between freight facilities. Like the Multi-Source Facility
Demonstration Project, this project is also intended to accelerate the deployment of zero-emission tech-
nologies on the cusp of commercialization, and improve air quality in disadvantaged communities.

Within the context of this program, drayage trucks are defined as Class 8 heavy-duty on-road trucks
(>33,000 pounds gross vehicle weight rating) that are used to transport cargo to or from California’s ports
and intermodal rail yards, regional warehouses, distribution centers, or other logistical operation sites. Eligi-
ble technologies include, but are not limited to, battery electric trucks, fuel-cell trucks, and battery electric
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trucks utilizing fuel-cells or internal combustion engines acting as range extenders. Trucks with combustion
engines must achieve zero-emission miles while operating in disadvantaged communities and on port, rail
yard, intermodal facility, distribution center, or warehouse property. In order to do so, these trucks must
utilize automated geo-referencing systems that ensure the vehicle is operating in zero-emission mode in
required areas.

In order to qualify for funds, the lead applicant must be a local air district, transit agency, school district, or
some other California-based public entity or nonprofit organization. Private sector parties, such as technol-
ogy developers, must partner with a qualifying applicant in order submit a proposal. All proposed technol-
ogies must not yet be commercially available (i.e., not yet produced for sale), but projected to be within
three years.?

Funds can be used toward the construction and deployment of prototypes, infrastructure, emissions test-
ing, and practical demonstrations of technologies with a high potential to be commercialized. Since the
program is aimed at the large-scale deployment of drayage trucks (i.e., 10 or more), proposed infrastructure
should be capable of allowing a robust and significant field demonstration of the proposed technology.®

During the study period, one award for $23.7 million was granted to the South Coast Air Quality Manage-
ment District (SCAQMD) for a statewide demonstration project.* The project is a collaboration between
five air districts, which serve the Bay Area, Sacramento, San Diego, San Joaquin Valley, and South Coast. The
project will deploy 43 zero-emission battery electric and plug-in hybrid drayage trucks and charging infra-
structure across all five air districts.’

Administration

The California Air Resources Board (CARB) administers the Zero-Emission Drayage Truck Demonstration
Project. Selected grantees are responsible for implementation. The grantee must demonstrate expertise
implementing advanced technology transportation projects and providing administration and oversight.°

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Zero-Emission Drayage
Truck Demonstration Project between FY 2013-14 and FY 2015-16, totaling $24.67 million, are supporting
a total of 43 full-time equivalent (FTE) job-years in California.” We estimate that these appropriations

'California Air Resources Board (2015). “2014-2015 Grant Solicitation Air Quality Improvement Program and Low Carbon
Transportation Greenhouse Gas Reduction Fund (GGRF) Investments Advanced Technology Freight Demonstrations: Zero-
Emission Drayage Truck Project.” Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msci516solicit.pdf

2|bid.

*|bid.

*South Coast Air Quality Management District (2016). “Establish Special Revenue Fund, Recognize and Transfer Funds, and
Execute Contracts to Develop and Demonstrate Zero Emission Capable Drayage Trucks.” Retrieved from http://www.agmd.
gov/docs/default-source/Agendas/Governing-Board/2016/2016-mar4-004.pdf?sfvrsn=5

®California Air Resources Board (2016). “State to Award $23.6 Million for Zero-Emission Trucks at Seaports.” Retrieved from
https://www.arb.ca.gov/newsrel/newsrelease.php?id=809

¢ California Air Resources Board (2015). “2014-2015 GRANT SOLICITATION Air Quality Improvement Program and Low Carbon
Transportation Greenhouse Gas Reduction Fund (GGRF) Investments Advanced Technology Freight Demonstrations: Ze-
ro-Emission Drayage Truck Project.” Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msc1516solicit.pdf

7 Itis not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.
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induced $16.5 million in co-investment, supporting an additional 15 FTE job-years.® When modeled
together, appropriated funds and induced co-investment support a total of 59 FTE job-years.®'® See Table
14.1for a breakdown of these employment benefits by direct, indirect, and induced jobs.""

Table 14.1. Direct, Indirect, and Induced Jobs Supported by the Zero-Emission Drayage
Truck Demonstration Project*

California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 201 47% 59 44%
Indirect Jobs 99 23% 44 33%
Induced Jobs 12.8 30% 31 23%
Total 43.5 100% 14.6 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The largest share of direct jobs supported by appropriations for the Zero-Emission Drayage Truck Demon-
stration Project occur in local government, which is explained by the funds that go to SCAQMD for project
management and administration. Heavy-duty truck manufacturing is the second most directly impacted
industry, which is explained by the funds that go toward the procurement of zero-emission drayage trucks.
Even though most of the awarded funds (90%) are spent on trucks, the program supports more direct jobs
in local government than in heavy-duty truck manufacturing because the latter is far less labor intensive.
Additionally, all of the program funds dedicated to administration are spent in California, whereas much of
the funds for vehicles go to manufacturers located out of state. The remaining direct jobs are supported by
program funds for data collection and analysis (modeled in IMPLAN as “management consult services”) and
the installation of charging infrastructure along trucking routes (modeled in IMPLAN as “construction of
new power and communication structures”). See Table 14.2 for a summary of the direct jobs supported by
appropriations for the demonstration project.

In contrast to appropriated funds, all induced co-investment for the Zero-Emission Drayage Truck
Demonstration Project is spent on drayage trucks and the installation of charging infrastructure. Thus, all of
the jobs supported by induced co-investment are located in the heavy-duty truck manufacturing and the
construction sectors. See Table 14.2 for a summary of the direct jobs supported by induced co-investment
for the demonstration project.

¢ |bid.

? |bid.

°Disaggregated job numbers do not add up to the total job number reported here because of rounding that occurs within
IMPLAN when investment flows are modeled together.

" See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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Table 14.2. Direct Jobs Supported by the Zero-Emission Drayage Truck Demonstration
Project (by Industry)'?

California Climate Investment

Industry FTE Job-Years  Percent of Total Direct Jobs
Employment and payroll of local government, non-education 69 34.1%
Heavy-duty truck manufacturing 54 27.0%
Management consulting services 49 24.5%
Construction of new power and communication structures 29 14.3%

Total of All Industries 20.1 100%

Industry FTE Job-Years  Percent of Total Direct Jobs
Heavy-duty truck manufacturing 3.2 53.2%
Construction of new power and communication structures 2.8 46.8%

Total of All Industries 59 100%
Methodology

In order to model the Zero-Emission Drayage Truck Demonstration Project in IMPLAN, all financial flows
associated with the program had to be tracked and totaled, including both California Climate Investment
funding and induced co-investment. After quantifying the investment totals, the details on how they
were (or will be) spent also had to be determined, including identifying all of the affected industries, the
spending time line of the program, the presence or absence of pricing margins, and the local purchasing
percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of the demonstration project. Before reading the following section, we recommend readers first
review the Methodology chapter in Part I, which provides an overview of the economic input-output
model that was used in this study (IMPLAN Version 3.1). For a summary of the information described below,
see Table 14.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $49.3 million in California Climate Investment funding was allocated

to advanced technology freight demonstration projects.'® Of this funding, half was allocated to the Multi-
Source Facilities Demonstration Project and half was allocated to the Zero-Emission Drayage Truck Demon-
stration Project. Of the funding allocated to the latter, around $23.7 million was awarded to SCAQMD for a
statewide demonstration project.™ The remaining program funds (around $1 million) will be spent on data
collection and analysis.

2 A summary of the indirect and induced jobs by industry, supported by the Zero-Emission Drayage Truck Demonstration
Project can be found in Appendix 14.1.

BCARB (Email correspondence, May 15,2017).

"“South Coast Air Quality Management District (2016). “Establish Special Revenue Fund, Recognize and Transfer Funds, and
Execute Contracts to Develop and Demonstrate Zero Emission Capable Drayage Trucks.” Retrieved from http://www.agmd.
gov/docs/default-source/Agendas/Governing-Board/2016/2016-mar4-004.pdf?sfvrsn=5
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Induced Co-investment

To receive a demonstration grant, applicants must match a minimum of 25% of the total project cost.®
Grantees and their project partners, therefore, are considered co-investors (with the state) in the deploy-
ment of advanced technology drayage trucks. SCAQMD and other partners exceeded that threshold with a
41% funding match, committing $16.5 million to the total cost of the project ($41.1 million).®

All of the funds that SCAQMD and their project partners contribute to the demonstration project are
considered induced because it is unlikely that the project would occur without state support. Technologies
that are not commercially available tend to be costlier than those that are commercially available, due to the
higher marginal costs associated with goods and services that are produced at small scales. Thus, without
the state’s financial support, it is assumed that SCAQMD and project partners would have used their match-
ing funds for other purposes.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by the Zero-Emission Drayage Truck Demonstration Project, funds must be tracked according to
how they are spent. The demonstration project directly funds four activities: (1) the purchase of advanced
technology drayage trucks; (2) the installation of electric vehicle charging infrastructure; (3) project admin-
istration, and (4) data collection and analysis.

Spending on advanced technology drayage trucks were modeled in IMPLAN as spending in “heavy-duty
truck manufacturing” because this industry represents the manufacture of all heavy-duty vehicles, includ-
ing trucks, buses, motor homes, and other special purpose heavy-duty vehicles for highway use. There is
no unique industry code in IMPLAN to distinguish the purchase of an advanced technology truck from a
conventional one that relies exclusively on fossil fuels. Assessing the employment impacts of producing an
advanced technology truck compared to that of a conventional one is outside the scope of this study.

Spending on the electric vehicle charging infrastructure was modeled in IMPLAN as spending in “construc-
tion of new power and communication structures” because this industry includes specialty trade contrac-
tors that are engaged in activities related to power lines (e.g., underground cable laying, power line string-
ing, etc.). This industrial sector includes both labor and material costs. According to CARB, approximately
$0.9 million of the total project cost was allocated to the installation of electric vehicle charging infrastruc-
ture. Without detailed information on which source of funds will pay for these costs, it assumed that they
are equally covered by the state contribution and the match from SCAQMD and project partners.

Spending on project administration was modeled as “employment and payroll only (local government,
non-education)” in IMPLAN because this industrial sector includes government air districts such as
SCAQMD. According to a SCAQMD board meeting attachment posted on March 4, 2016, project adminis-
tration costs total around $1 million and are entirely covered by the grant award.

" California Air Resources Board (2015). “Grant Solicitation Air Quality Improvement Program and Low Carbon Transportation
Greenhouse Gas Reduction Fund (GGRF) Investments, Zero-Emission Truck and Bus Pilot Commercial Deployment Proj-
ects.” Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msc1524solicit.pdf

®South Coast Air Quality Management District (2016). “Establish Special Revenue Fund, Recognize and Transfer Funds, and
Execute Contracts to Develop and Demonstrate Zero Emission Capable Drayage Trucks.” Retrieved from http://www.agmd.
gov/docs/default-source/Agendas/Governing-Board/2016/2016-mar4-004.pdf?sfvrsn=5
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Spending on data analysis was modeled in IMPLAN as “management consulting services” in IMPLAN
because this industry represents technical assistance providers that assist with data collection and
reporting. According to CARB, $1 million of program funds have been allocated for this purpose.

After accounting for the percentage of project funds that were distributed to electric vehicle charging
infrastructure, project administration, and data collection and analysis, all remaining funds were modeled
toward the production of advanced technology drayage trucks. Refer to Table 14.3 for a summary of how
project funds were distributed to impacted industries and Appendix 14.2 for a detailed overview.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for the
Zero-Emission Drayage Truck Demonstration Project begins in 2017 and ends in 2019. According to CARB,
project spending is expected to begin in 2017. The project must be completed by 2019, per the solicitation.'”
It is assumed that funds will be spent in equal amounts each year between 2017 and 2019.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). Heavy-duty truck and bus orders are typically placed directly
through the manufacturer rather than a third-party retailer, so pricing margins were not applicable for these
purchases in IMPLAN. Since construction services are not purchased through a retailer, pricing margins
were not applicable for this economic sector in IMPLAN. Similarly, pricing margins were not applicable for
government administration or management consulting services.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm.

With respect to spending on zero-emission drayage trucks, the vehicles will be acquired from four
manufacturers: BYD Motors Inc.; Kenworth Truck Company; Peterbilt Motors Company; and Volvo
Technology of America Inc. Of these manufacturers, only BYD Motors has a manufacturing plant located
in California. Peterbilt Motors is teaming up with San Diego-based Transportation Power Inc. (TransPower)
to build their share of trucks, but it is unknown what percentage of those trucks will be built in California,
so 0% was applied as conservative assumption. Thus, only drayage trucks purchased from BYD Motors are
modeled as a local purchase, which comprise around 24.9% of state funds and 19.8% of matching funds.

All'local level administrative activities are assumed to be completed by the awarded grantee (i.e., SCAQMD).
Sourcing information was not known for spending on management consulting services (i.e., data collection
analysis) or construction of new power and communication structures (i.e., installation of electric vehicle
charging infrastructure), so the default local purchase rate was used for each of these impacted industries.
For line-item level sourcing information, refer to Appendix 14.2.

V California Air Resources Board (2015). “2014-2015 Grant Solicitation Air Quality Improvement Program and Low Carbon
Transportation Greenhouse Gas Reduction Fund (GGRF) Investments Advanced Technology Freight Demonstrations: Zero-
Emission Drayage Truck Project.” Retrieved from https://www.arb.ca.gov/msprog/aqip/solicitations/msc1516solicit.pdf
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Table 14.3. Summary of Modeling Inputs for the Zero-Emission Drayage Truck
Demonstration Project

Share of Spending Local
Funded Industries Total Funds | TimeLine Purchase Rate

Heavy-duty truck manufacturing 90% 2017-2019 24.9%
: . faul
California Management consulting services 4.2% 2017-2019 N/A (D; ;;;
. o
Climate | J Lonlv (local
WL LU Employment and payroll only (loca 39% 20172019 N/A 100%
(CIRANTIT) M government, non-education)
Construction of new power and o Default
communication structures 1:8% 20172019 N/A (100%)
Induced Heavy-duty truck manufacturing 97.3% 2017-2019 N/A 19.8%
Co-investment .
Construction of new power and Default
. illi . 2.7% 2017-2019 N/A
(5165 Million) communication structures ° 0 / (100%)
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15. Single Family/Small Multi-
Family Energy Efficiency
and Solar Water Heating

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$49.2 Million $49.2 Million N/A

Yy - v L ¥
& &
a® o

825 825 N/A
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Single-Family/Small Multi-Family Energy Efficiency and Solar Water Heating program provides
single-family and small multi-family low-income homeowners with weatherization and energy efficiency
measures. The program supports an array of efficiency improvements, including weather stripping,
insulation, caulking, water heater blankets, fixing or replacing windows, refrigerator replacement, water
heater repair/replacement, heating and cooling system repair/replacement, and solar water heater

installation.’

'California Air Resources Board (2016). “California Climate Investments Using Cap-and-Trade Auction Proceeds.” Retrieved
from https://arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_report_2016_final.pdf
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Along with reducing greenhouse gas emissions, one of the major goals of the program is to lower energy
costs for low-income households. The program also provides a number of co-benefits, including workforce
development, health and safety, and improved air quality.?

The program was launched using FY 2014-15 funds and was designed to complement federally-funded
weatherization programs already underway in California, namely, the Low-Income Home Energy Assistance
Program (LIHEAP) and the Weatherization Assistance Program (WAP).? Using California Climate Investment
dollars, the state was able to broaden the scope of those federal programs to include non-weatherization
measures such as solar water heating systems.*

During the program’s launch year, FY 2014-15 state funds were awarded to the network of local providers
that offer weatherization services under LIHEAP and WAP.®> To qualify for the program during this period,
the homeowner or renter was required to meet federal LIHEAP income guidelines of incomes equal to 60%
of the state median income (SMI).8 Additionally, the building had to be located within a disadvantaged com-
munity and be either a single-family dwelling (i.e., one to four units) or a small multi-family dwelling (five or
more units, where each is served by its own water heater and heating/cooling system).” Once eligibility is
confirmed, there are no costs for homeowners or renters to participate in the program.®

The program will adopt a different model for awarding FY 2015-16 funds. Regional administrators will be
selected on a competitive basis to coordinate the program at larger geographic scales. Services under the
revised program model will be limited to single-family dwellings occupied by households with incomes
equal to 80% area median income (AMI), or 60% of SMI, whichever is higher. Buildings must still be located
with disadvantaged communities in order to qualify.®

Administration

The California Department of Community Services and Development (CSD) administers the Single-Family/
Small Multi-Family Energy Efficiency and Solar Water Heating program. The program is part of a larger
initiative at CSD, the Low-Income Weatherization Program (LIWP), which is aimed at providing low-income
households with energy efficiency and renewable energy measures.

2California Strategic Growth Council (2016). “Department of Community Services and Development (CSD) Low-Income
Weatherization Program (LIWP).” Retrieved from http://www.sgc.ca.gov/pdf/April2016Council%20MeetingCSD-
Presentation.pdf

3California Department of Community Services and Development (2015). “Residential Energy Efficiency.” Retrieved from
http://www.csd.ca.gov/services/residentialenergyefficiencyservices.aspx

“California Department of Community Services and Development (2015). “Low-Income Weatherization Program Guidelines.”
Retrieved from http://www.csd.ca.gov/LinkClick.aspx?fileticket=XQ-HrGfxnHO%3d&portalid=0

*Ibid.

¢Ibid.

71bid.

8Local Government Commission (2016). “Department of Community Services and Development (CSD) Low-Income
Weatherization Program (LIWP).” Retrieved from https://www.lgc.org/wordpress/wp-content/uploads/2016/02/Glen-
Baird-Department-of-Community-Services-and-Development.pdf

?California Department of Community Services and Development (2017). “Fiscal Year 2015-15 Appropriation Procurements:
Single-Family Energy Efficiency Single-Family Solar Photovoltaics.” Retrieved from http://www.csd.ca.gov/Portals/0/
Documents/LIWP/201516%20LIWP%20SF%20Program%20Guidelines%20013017.pdf
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Results

After modeling the program in IMPLAN, we estimate that appropriations for the Single-Family/Small
Multi-Family Energy Efficiency and Solar Water Heating program between FY 2013-14 and FY 2015-16,
totaling $49.2 million, are supporting a total of 825 full-time equivalent (FTE) job-years in California.’®
These job-years stem solely from California Climate Investment funding, since no induced co-investment
was generated by the program (see the following Methodology section of this chapter for details on this
determination). See Table 15.1 for a breakdown of the program’s employment benefits by direct, indirect,
and induced jobs.™

Table 15.1. Direct, Indirect, and Induced Jobs Supported by the Single-Family/Small
Multi-Family Energy Efficiency and Solar Water Heating Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 534 58% N/A N/A
Indirect Jobs 156 17% N/A N/A
Induced Jobs 135 25% N/A N/A
Total 825 100% N/A N/A

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of direct jobs supported by the program occur in the individual and family services sector.
These jobs are explained by program funds that go toward program administration, which to date, have
been conducted by community action agencies (designated as “individual and family services” in IMPLAN).
Maintenance and repair construction of residential structures is the second most directly impacted sector
in terms of jobs, which is explained by the weatherization services that are provided to low-income house-
holds. See Table 15.2 for a summary of the direct jobs supported by program.

Table 15.2. Direct Jobs Supported by the Single-Family/Small Multi-Family Energy
Efficiency and Solar Water Heating Program (by Industry)'?

California Climate Investment

FTE Job-Years Percent of Total Direct Jobs

Industry

Individual and family services 351.6 659%
Maintenance and repair construction of residential structures 1823 34.1%

533.9 100%

Total of All Industries

Induced Co-investment

1t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

"See the Methodology chapter in Part | for definitions of direct, indirect, and induced jobs.

2 A summary of the indirect and induced jobs by industry, supported by the Single-Family/Small Multi-Family Energy Efficien-
cy and Solar Water Heating program can be found in Appendix 15.1.
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Methodology

In order to model the Single-Family/Small Multi-Family Energy Efficiency and Solar Water Heating program
in IMPLAN, all financial flows associated with the program had to be tracked and totaled, including both
California Climate Investment funding and induced co-investment. After quantifying the investment totals,
the details on how they were (or will be) spent also had to be determined, including identifying all of the
affected industries, the spending time line of the program, the presence or absence of pricing margins, and
the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of this program. Before reading the following section, we recommend readers first review Meth-
odology chapter in Part I, which provides an overview of the economic input-output model that was used
in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 15.4.

California Climate Investment

From FY 2013-14 through FY 2015-16, $49.2 million in California Climate Investment funding was allocated

to the Single-Family/Small Multi-Family Energy Efficiency and Solar Water Heating program.'® During FY
2014-15, around $14.5 million of this funding was awarded to network service providers to implement the
program. Of these awarded funds, approximately $10 million was spent on energy efficiency measures
(68.8% of funds), and $4.5 million was spent on program administration at the local level (31.2% of funds),
which includes marketing and outreach activities. The remaining $34.6 million in FY 2015-16 funding will
be awarded to regional administrators. It is estimated that $27.4 million of this funding will be spent on
efficiency measures (79% of funds), and $7.3 million will be spent on program administration at the regional
level (21% of funds)."® Thus, across both fiscal years, a total of $37.4 million in program funds will be spent on
efficiency measures (76% of funds), and $11.8 million will be spent on administration (24% of funds).

Induced Co-investment

The Single-Family/Small Multi-Family Energy Efficiency and Solar Water Heating program has leveraged a
significant amount of federal funds from LIHEAP and WAP for weatherization costs. For example, for LIWP
project-level data compiled through October 2016, approximately $8.7 million in LIHEAP funds had been
leveraged with the $5.5 million in LIWP funds invested in these homes.'® However, since these federally
funded programs were already underway prior to the launch of the Single-Family/Small Multi-Family Energy
Efficiency and Solar Water Heating program, none of these federal funding sources are considered induced.
Additionally, there is no induced co-investment from program participants because the program is free for
qualifying homeowners and renters. As a result, only the employment benefits of state funds (described
above) were modeled for this program. Similarly, savings on household energy bills will increase the amount
of disposable income available to program participants, but the employment benefits of these savings are
beyond the scope of this study.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the o verall
employment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in
employment multiplier that translates investment dollars into job-years. To identify the industrial sectors

B CSD (Email Correspondence, 3/30/2017).
"|bid.

CSD (Personal Communication, 6/8/2017).
*|bid.
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directly impacted by the Single-Family/Small Multi-Family Energy Efficiency and Solar Water Heating
program, funds must be tracked according to how they are spent. Program funds spent in two primary
ways: (1) energy efficiency upgrades and (2) program administration at the local level. The percentage split
for spending on each of these two activities was based on data provided directly by CSD.

Energy efficiency upgrades were modeled as “maintenance and repair construction of residential
structures” in IMPLAN. This assumption is consistent with how building weatherization activities were
modeled in The Economic Benefits of Investing in Clean Energy authored by the Center for American
Progress.’

Local level program administration activities were modeled as “individual and family services” in IMPLAN
because this industry represents community action agencies, which were initially contracted to implement
the program at the local level using FY 2014-15 funds. This same industry was used to represent the regional
administrators, which will implement the program at more regional scale using FY 2015-16 funds. While the
regional administrators may ultimately belong to a different industrial sector once they have been selected,
the employment benefits of these dollars are unlikely to change from one fiscal year to another, since the
same set of activities will be performed, just at different geographic scales.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for the
Single-Family/Small Multi-Family Energy Efficiency and Solar Water Heating program begins in 2015 and
ends in 2018. Funds from FY 2014-15 will be spent between 2015 and 2017 and FY 2015-16 funds will be spent
between 2017 and 2018. See Table 15.3 for a detailed breakdown of how funds will be spent in each calendar
year, according to information provided directly from CSD.

Table 15.3. Spending Time Line for the Single-Family/Small Multi-Family Energy
Efficiency and Solar Water Heating Program

2015 14.5% ($2.1 million) N/A

2016 54.5% ($7.9 million) N/A

2017 31% ($4.5 million) 55% ($19 million)

2018 N/A 45% ($15.6 million)

Total 100% ($14.5 million) 100% ($34.6 million)
Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). Since maintenance and repair construction services are not pur-
chased through a retailer, pricing margins were not applicable for this economic sector in IMPLAN. Similarly,
pricing margins were not applicable for individual and family services.

VPollin, Robert, Heintz, James, Garrett-Peltier, Heidi (2009). “How the Economic Stimulus Program and New Legislation can
Boost U.S. Economic Growth and Employment.” Retrieved from https://cdn.americanprogress.org/wp-content/uploads/
issues/2009/06/pdf/peri_report.pdf
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Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. All
construction firms and service providers contracted through the Single-Family/Small Multi-Family Energy
Efficiency and Solar Water Heating program are assumed to be located in state.

Table 15.4. Summary of Modeling Inputs for the Single-Family/Small Multi-Family
Energy Efficiency and Solar Water Heating Program

Shareof | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

California Maintenance and repair construction 76% 20152018 N/A 100%
Climate of residential structures
Investment
($49.2 Million) Individual and family services 24% 2015-2018 N/A 100%
Induced
Co-investment N/A N/A N/A N/A N/A
(N/A)
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16. Single-Family Solar
Photovoltaics

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$71.8 Million $71.8 Million N/A

Ay Al
591 591 N/A

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Single-Family Solar Photovoltaics program provides low-income households in single-family homes
with solar photovoltaic (PV) systems to lower cost barriers to adopting renewable solar energy. The pro-
gram seeks to reduce greenhouse gas emissions and energy costs for low-income households, while also
achieving a number of co-benefits, such as workforce development, job training, health and safety, and
improved air quality.

Using FY 2014-15 and FY 2015-16 funds, solar installations are performed statewide through a contract with
GRID Alternatives, a nonprofit solar installation company. GRID Alternatives is also the California Public
Utilities Commission’s administrator for California Solar Initiative rebates. GRID Alternatives installs solar PV

'Local Government Commission (2016). “Department of Community Services and Development (CSD) Low-Income Weather-
ization Program (LIWP).” Retrieved from https://www.lgc.org/wordpress/wp-content/uploads/2016/02/Clen-Baird-Depart-
ment-of-Community-Services-and-Development.pdf
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panels using a barn-raising model that gives volunteers and job trainees hands-on experience they can use
to obtain jobs in the growing solar industry.?

A portion of FY 2014-15 funds was also awarded to Fresno Economic Opportunities Commission to adminis-
ter a solar PV pilot project that involves a consortium of community action agencies providing weatheriza-
tion services.? Similarly, a portion of FY 2015-16 funding was allocated to a group of regional administrators
that will integrate solar PV installation services with weatherization services for residents in single-family
homes.* Combined weatherization and solar PV installation will be the new program model in future fiscal
years.

To qualify for solar PV panels through the program, applicants must own a home in a disadvantaged com-
munity, occupy that home, and have a household income that is equal to or less than 80% of the area
median income (AMI), according to the U.S. Department of Housing and Urban Development’s income
guidelines®. The program covers both material and installation costs for the consumer, so that there is no
financial obligation on the part of the homeowner.® All dwellings receiving solar PV systems will be assessed
for eligibility to receive weatherization and solar water heating services, so as to further reduce greenhouse
gas emisslons.’

Administration

The California Department of Community Services and Development (CSD) administers the Single-

Family Solar Photovoltaics program. The program is part of a larger initiative at CSD, the Low-Income
Weatherization Program (LIWP), which is aimed at providing low-income households with energy efficiency
and renewable energy measures.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Single-Family Solar Pho-
tovoltaics program between FY 2013-14 and FY 2015-16, totaling $71.8 million, are supporting a total of 591
full-time equivalent (FTE) job-years in California.® These job-years reflect solely the effect of California
Climate Investment funding, since no induced co-investment was determined for the program (see the fol-
lowing Methodology section of this chapter for details on this determination). See Table 16.1 for a break-
down of the program’s employment benefits by direct, indirect, and induced jobs.®

2Grid Alternatives (2017). “Single-Family Solar.” Retrieved from http://www.gridalternatives.org/programs/solar-afford-
able-housing-program

3California Department of Community Services and Development (2016). “Department Of Community Services And Devel-
opment (CSD) Low-Income Weatherization Program (LIWP) For Single Family Energy Efficiency (EE) And Solar Photovoltaics
(PV) Services.” Retrieved from http://www.csd.ca.gov/Portals/0/Documents/ContractingOpportunities/2016-RFI-45%20
LIWP%202016%20SF%20EE%20and%20Solar%20RFI|.pdf

4CSD (Email Correspondence, June 19, 2017).

®California Department of Community Services and Development (2015). “Low-Income Weatherization Program Guidelines.”
Retrieved from http://www.csd.ca.gov/LinkClick.aspx?fileticket=XQ-HrGfxnHO0%3d&portalid=0

©Grid Alternatives (2017). “Single-Family Solar.” Retrieved from http://www.gridalternatives.org/programs/solar-afford-
able-housing-program

’California Department of Community Services and Development (2015). “Low-Income Weatherization Program Guidelines.”
Retrieved from http://www.csd.ca.gov/LinkClick.aspx?fileticket=XQ-HrGfxnH0%3d&portalid=0

8t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how investment
dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the scope
of this study.

?See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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Table 16.1. Direct, Indirect, and Induced Jobs Supported by the Single-Family Solar
Photovoltaics Program*

California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 330 56% N/A N/A
Indirect Jobs 105 18% N/A N/A
Induced Jobs 156 26% N/A N/A
Total 591 100% N/A N/A

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The Single-Family Solar Photovoltaics program supports direct jobs in a variety of sectors. The environmen-
tal and other technical consulting services sector is the most directly impacted industry, which is explained
by the program funds that go toward energy evaluations. The second most impacted industry is the
construction sector, which is explained by program funds that go toward installation labor. Management
consulting services is the third most directly impacted sector, due to the program funds that go to tech-
nical assistance providers, such as GRID Alternatives, that assist with project management. The remaining
direct jobs occur in manufacturing industries that provide the necessary materials for solar PV systems (i.e.,
other electronic component manufacturing, all other miscellaneous electrical equipment and component
manufacturing, and hardware manufacturing). See Table 16.2 for a summary of the direct jobs supported by
the program.

Table 16.2. Direct Jobs Supported by the Single-Family Solar Photovoltaics Program
(by Industry)™

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Environmental and other technical consulting services 1249 379%
Construction of new power and communication structures 124.2 37.7%
Management consulting services 483 14.7%

Other electronic component manufacturing 194 59%

All other miscellaneous electrical equipment and component

manufacturing 80 2:4%

Hardware manufacturing 4.7 1.4%

Total of All Industries 330 100%

Induced Co-investment

N/A N/A N/A

A summary of the indirect and induced jobs by industry, supported by the Single-Family Solar Photovoltaics program can
be found in Appendix 16.1.
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Methodology

In order to model the Single-Family Solar Photovoltaics program in IMPLAN, all financial flows associated
with the program had to be tracked and totaled, including both California Climate Investment funding and
induced co-investment. After quantifying the investment totals, the details on how they were (or will be)
spent also had to be determined, including identifying all of the affected industries, the spending time line
of the program, the presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of the program. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model that was
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 16.4.

California Climate Investment

From FY 2013-14 through FY 2015-16, $71.8 million in California Climate Investment funding was allocated to
the Single-Family Solar Photovoltaics program.' During FY 2014-15, around $37.9 million of this funding was
awarded to two program administrators (GRID Alternatives and Fresno Economic Opportunities Commis-
sion)."? Of these awarded funds, approximately $32.2 million was spent on solar installations (85% of funds),
and $5.7 million was spent on project management (15% of funds)." In the case of FY 2015-16 funds, approxi-
mately $10.9 million was awarded to GRID Alternatives and will be spent according to the same split between
installation and project management (i.e., 85% and 15% of funds, respectively). The remaining $23 million in
FY 2015-16 funds will entirely be dedicated to solar installations.™ In summary, across both fiscal years, $64.6
million in program funds will be spent on solar installations (90% of funds), and $7.3 million will be spent on
project management (10% of funds).

Induced Co-investment

Since the program covers both material and installation costs for qualifying participants, there is no induced
co-investment from program. As a result, only the employment benefits of state funds (described above)
were modeled for this program. Similarly, savings on household energy bills will increase the amount of
disposable income available to program participants, but the employment benefits of these savings are
beyond the scope of this study.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by the Single-Family Solar Photovoltaics program, funds must be tracked according to how they
are spent. Funds for the program are spent in two ways: (1) the installation of solar PV panels and (2) project
management.

To model the installation of solar PV panels in IMPLAN, a custom solar PV basket was created. The solar PV
basket is a mix of industries, as based on the industry basket assigned to the solar sector in The Economic

"CSD (Email correspondence, 3/30/2017).
2CSD (Email correspondence, 6/8/2017).
®1bid.

“bid.
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Benefits of Investing in Clean Energy authored by the Center for American Progress.'® The mix of industries
included in the solar PV basket include: construction of new power and communication structures (30%);
hardware manufacturing (17.5%); miscellaneous electrical equipment and component manufacturing
(17.5%); other electronic component manufacturing (17.5%); and environmental and other technical
consulting services (17.5%).

Spending on project management was modeled as “management consulting services” in IMPLAN. This
industrial sector represents technical assistance providers, such as GRID Alternatives, that assist with the
implementation of renewable energy-related projects. In addition to employing paid professionals, GRID
Alternative works with volunteers and job trainees to implement the Single-Family Solar Photovoltaics
program. Since these positions are not paid, they are not captured in GRID Alternative’s spending flows, and
as a result, are not embodied in the job-years reported for this program.

The percentage split between solar installation (i.e., the solar PV basket) and project management (i.e.,
management consulting services) was based on information provided directly by CSD. See Table 16.4 for a
summary of how these funds were split across each industry.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for the
Single-Family Solar Photovoltaics program begins in 2015 and ends in 2018. Funds from FY 2014-15 will be
spent between 2015 and 2017, and FY 2015-16 funds will be spent between 2017 and 2018. See Table 16.3 for a
detailed breakdown of how funds will be spent in each calendar year.

Table 16.3 Spending Timeline for the Single-Family Solar Photovoltaics Program

T iy 20041 Funds FY 2015-16 unds

2015 14.8% ($5.6 million) N/A

2016 53.4% ($20.2 million) N/A

2017 31.8% ($12.1 million) 58.7% ($19.9 million)

2018 N/A 41.3% ($14 million)

Total 100% ($37.9 million) 100% ($33.9 million)
Pricing Margins

Pricing margins refers to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). Since management consulting services are not purchased
through a retailer, pricing margins were not applicable for this economic sector in IMPLAN. Spending on
the solar PV basket, however, is more nuanced because it includes both service sectors and manufacturing
related sectors (i.e., hardware manufacturing was, miscellaneous electrical equipment and component
manufacturing, and other electronic component manufacturing). It is assumed that none of the materials
purchased for the solar PV installation were purchased at consumer-facing retail locations, and were instead
purchased directly from the manufacturers of the materials, so no margins were assumed for spending in
the manufacturing sectors associated with the solar PV basket.

Bpollin, Robert, Heintz James, Garrett-Peltier Heidi (2009). “The Economic Benefits of Investing in Clean Energy.” Retrieved
from https://cdn.americanprogress.org/wp-content/uploads/issues/2009/06/pdf/peri_report.pdf

Employment Benefits From California Climate Investments and Co-Investments
165



Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. In the
case of the Single-Family Solar Photovoltaics Program, all project management activities are completed by
agencies based in California (100% default local purchase rate). The local purchasing rate for the solar PV
basket varies between 16% and 100% because the basket represents five different industrial sectors. The
default local purchase rate in IMPLAN was assumed for all five industries (hardware manufacturing was 16.1%;
miscellaneous electrical equipment and component manufacturing was 21.7%; other electronic component
manufacturing was 46.5%; environmental and other technical consulting services was 100%; and construc-
tion of new power and communication structures was 100%).

Table 16.3. Summary of Modeling Inputs for the Single-Family Solar Photovoltaics
Program

Share of Spending Local
Funded Industries Total Funds Time Line Purchase Rate

California Solar PV basket 90% 2015-2018 None 16-100%
Climate

Investr?e:nt Management consulting services 10% 2015-2018 N/A 100%
(671.8 Million)
Induced
Co-Investment N/A N/A N/A N/A N/A

(N/A)
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17 Large Multi-Family Energy
Fthciency and Renewables

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$28.6 Million $24 Million $4.6 Million

A

A A
o

281 239 40
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Large Multi-Family Energy Efficiency and Renewables program provides large apartment buildings that
house low-income residents with free energy audits and financial incentives for weatherization upgrades,
energy efficiency measures, and renewable energy infrastructure. The financial incentives can contribute
to or cover the cost of a number of improvements, including weather stripping, insulation, caulking, water
heater blankets, fixing or replacing windows, refrigerator replacement, water heater repair/replacement,
heating and cooling system repair/replacement, solar water heaters, and solar photovoltaic (PV) systems.

In addition to reducing greenhouse gas emissions (GHGs), another major goal of the program is to lower
utility costs that are passed along to low-income residents. The program also provides a number of co-
benefits, including workforce development, job training, health and safety, improved air quality, and
preserving affordable housing.
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To qualify, the building must be located in a disadvantaged community and contain 20 or more units.
Additionally, at least 66% of the units must be occupied by households with incomes at or below 80% of
area median income (AMI).! The building may have centralized hot water and heating/cooling systems or
distributed systems (i.e., independent systems for each apartment).? Waivers are available for buildings with
fewer than 20 units due to challenges with housing stock in some areas.® All properties must commit to
installing upgrades that achieve at least 15% energy savings above current property conditions.*

Participation in the program begins with a free energy audit, conducted by the nonprofit Association for
Energy Affordability Inc. (AEA), to assess the property for potential upgrades. Following the audit, AEA
assists property owners with developing a scope of work, coordinating with local contractors to carry

out construction activities, and providing financial incentives to subsidize the cost of the improvements.
Financial incentives cover approximately 30% to 80% of energy efficiency upgrades and 50% to 100% of
solar installations, depending on the final scope of work and GHG reduction potential.® The incentives can
be used in conjunction with tax credits, utility programs, and other funding sources, but the energy savings
requirement increases from 15% to 25% if additional funding is leveraged.® The final incentive amounts are
distributed after approved installation of all upgrades.

Administration

The California Department of Community Services and Development (CSD) administers the Large Multi-
Family Energy Efficiency and Renewables program. It is part of a larger initiative at CSD, the Low-Income
Weatherization Program (LIWP), which is aimed at providing low-income households with energy efficiency
and renewable energy measures. CSD has contracted with the AEA to implement the program.

AEA s also supported by three subcontractors: the California Housing Partnership Corporation (CHPC),
TRC Energy Services, and GRID Alternatives. CHPC performs customer intake to determine if potential
projects are appropriate candidates for program funding, provides expertise in the area of affordable hous-
ing finance, and works with AEA and TRC Energy Services to develop marketing campaigns and outreach
strategies. TRC Energy Services assists in database management, benchmarking analysis, competitive bid
exchange website management, and other recruitment and technical support components of the program.
GRID Alternatives provides technical assistance to determine the project’s estimated PV potential, sizing,
system production, cost, and financing options.’

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Large Multi-Family Energy
Efficiency and Renewables program between FY 2013-14 and FY 2015-16, totaling $24 million, are supporting

"Local Government Commission (2016). “Department of Community Services and Development (CSD) Low-Income Weather-
ization Program (LIWP).” Retrieved from https://www.lgc.org/wordpress/wp-content/uploads/2016/02/Glen-Baird-Depart-
ment-of-Community-Services-and-Development.pdf

2|bid.

*|bid.

“California Multi Family Energy Efficiency (2016). “Low Income Weatherization Program Frequently Asked Questions.”
Retrieved from https://camultifamilyenergyefficiencydotorg.files.wordpress.com/2016/06/20160602_liwp-Imf_faq_.pdf

®California Multi Family Energy Efficiency. “Program Offerings.” Retrieved from https://camultifamilyenergyefficiency.org/

¢ California Multi Family Energy Efficiency (2016). “Low Income Weatherization Program Frequently Asked Questions.” Re-
trieved from https://camultifamilyenergyefficiencydotorg.files.wordpress.com/2016/06/20160602_liwp-Imf_faq_.pdf

’1bid.
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a total of 239 full-time equivalent (FTE) job-years in California.2 We estimate that these appropriations
induced $4.6 million in co-investment, supporting an additional 40 FTE job-years.® When modeled
together, appropriated funds and induced co-investment support a total of 281 FTE job-years.'%'" See
Table 17.1 for a breakdown of these employment benefits by direct, indirect, and induced jobs.'?

Table 17.1. Direct, Indirect, and Induced Jobs Supported by the Large Multi-Family
Energy Efficiency and Renewables Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 121.1 51% 21.3 54%
Indirect Jobs 56.6 24% 8.8 23%
Induced Jobs 60.5 25% 91 23%
Total 100% 238.8 39.8 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

Appropriations for the Large Multi-Family Energy Efficiency and Renewables program support direct jobs
in a mix of service- and manufacturing-related industries. Maintenance and repair construction is the most
directly impacted industry, which is explained by the weatherization services provided through the pro-
gram. Management consulting services is the second most impacted industry, which is explained by pro-
gram funds that go toward project management. The remaining direct jobs are supported in industries that
provide the necessary services and materials for installing solar PV systems (i.e., environmental and other
technical consulting services, construction of new power and communication structures, other electronic
component manufacturing, all other miscellaneous electrical equipment and component manufacturing,
and hardware manufacturing). See Table 12.1 for a summary of the direct jobs supported by appropriations
for the program.

Co-investment induced by the Large Multi-Family Energy Efficiency and Renewables program supports di-
rect jobs in a similar mix of industries to those described above. However, in contrast to appropriated funds,
all of the program’s induced co-investment is spent on energy efficiency upgrades and renewable energy
measures, so no direct jobs are supported in the management consulting services sector. See Table 17.2

for a summary of the direct jobs supported by induced co-investment for the Large Multi-Family Energy
Efficiency and Renewables program.

8t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how investment
dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the scope
of this study.

?1bid.

°1bid.

"Disaggregated job numbers do not add up to the total job number because of rounding that occurs within IMPLAN when
investment flows are modeled together.

2See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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Table 17.2. Direct Jobs Supported by the Large Multi-Family Energy Efficiency and
Renewables Program (by Industry)'3

California Climate Investment

Industry FTE Job-Years  Percent of Total Direct Jobs
Maintenance and repair construction of residential structures 449 371%
Management consulting services 36.2 299%
Environmental and other technical consulting services 17.8 14.7%
Construction of new power and communication structures 17.7 14.6%

Other electronic component manufacturing 2.8 2.3%

All other miscellaneous electrical equipment and component 19 10%
manufacturing

Hardware manufacturing 0.7 0.6%

Total of All Industries 1211 100%

Industry FTE Job-Years  Percent of Total Direct Jobs
Maintenance and repair construction of residential structures 91 42.8%
Management consulting services 54 254%
Environmental and other technical consulting services 54 25.3%

Other electronic component manufacturing 0.8 3.7%

All other miscellaneous electrical equipment and component 04 1.8%
manufacturing

Hardware manufacturing 0.2 09%

Total of All Industries 21.3 100%

Methodology

In order to model the Large Multi-Family Energy Efficiency and Renewables program in IMPLAN, all financial
flows associated with the program had to be tracked and totaled, including both California Climate Invest-
ment funding and induced co-investment. After quantifying the investment totals, the details on how they
were (or will be) spent also had to be determined, including identifying all of the affected industries, the
spending time line of the program, the presence or absence of pricing margins, and the local purchasing
percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of this program. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model that was
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 17.2.

B A summary of the indirect and induced jobs by industry, supported by the Large Multi-Family Energy Efficiency and Renew-
ables program can be found in Appendix 17.1.
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California Climate Investment

From FY 2013-14 through FY 2015-16, $24 million in California Climate Investment funding was allocated to
the Large Multi-Family Energy Efficiency and Renewables program. Of these funds, CSD estimates that
$9.2 million will be spent on the installation of solar PV panels, another $9.2 million will be spent on energy
efficiency upgrades, and $5.5 million will be spent on energy audits and project management (i.e., AEA and
all supporting subcontractors).

Induced Co-investment

At the time of writing this report, most projects were in the preconstruction, technical assistance phase, so
no data on co-investment was available. Based on input from CSD, a co-investment of 30% was assumed for
energy efficiency upgrades (i.e., 30% of $9.2 million in state funds, or $2.8 million), and a 20% co-investment
was assumed for renewable energy measures (i.e., 20% of $9.2 million in state funds, or $1.8 million).
Together, the total co-investment was assumed to be $4.6 million.™

It is assumed that all co-investment is induced because the program specifically targets building owners
who would be unlikely to participate in major energy efficiency upgrades or renewable energy projects.
These activities are particularly complex for large multiunit dwellings and require developing a scope of
work, coordinating with local contractors to carry out construction activities, and securing other sources
of financial incentives to further subsidize the cost of the improvements. The Large Multi-Family Energy
Efficiency and Renewables program delivers many of these supporting services for free, so that property
owners incur only a minor share of capital costs associated with upgrades. Thus, without the state’s financial
support, it is assumed that building owners would have used their matching funds for other purposes.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by the Large Multi-Family Energy Efficiency and Renewables program, funds must be tracked
according to how they are spent. Program funds are spent in three primary ways: (1) installation of solar PV
panels; (2) energy efficiency upgrades; and (3) energy audits and project management.

To model the installation of solar PV panels in IMPLAN, a custom solar PV basket was created. The basket is

a mix of industries, based on the industry basket assigned to the solar sector in The Economic Benefits of
Investing in Clean Energy, authored by the Center for American Progress.' The mix of industries included in
the solar PV basket include: construction of new power and communication structures (30%); hardware man-
ufacturing (17.5%); miscellaneous electrical equipment and component manufacturing (17.5%); other elec-
tronic component manufacturing (17.5%); and environmental and other technical consulting services (17.5%).

Spending on energy efficiency upgrades was modeled as “maintenance and repair construction of residen-
tial structures” in IMPLAN. This assumption is consistent with how building weatherization activities were
modeled in The Economic Benefits of Investing in Clean Energy.'®

“CSD (Email correspondence, June 21, 2017).

®pollin, Robert, Heintz James, Garrett-Peltier Heidi (2009). “The Economic Benefits of Investing in Clean Energy.” Retrieved
from https://cdn.americanprogress.org/wp-content/uploads/issues/2009/06/pdf/peri_report.pdf

*|bid.
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Spending on energy audits and project management was modeled as “management consulting services”
in IMPLAN. This industrial sector represents technical assistance providers that deliver a wide variety of
services related to project implementation, including assistance with administration, marketing, and logis-
tics.’” While this industrial code does not explicitly include activities such as energy audits, it does include
activities related to financial planning and utilities management planning, and it is assumed that any differ-
ence between these activities is negligible in terms of employment benefits.

The percentage split between solar installation (i.e., solar PV basket), energy efficiency upgrades (i.e., main-
tenance and repair construction of residential structures), and energy audits and project management (i.e.
management consulting services) was based on information provided directly by CSD. See Table 17.2 for a
summary of how these funds were split across each industry during the study period.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for the
Large Multi-Family Energy Efficiency and Renewables program begins in 2016 and ends in 2018. Based on
input from CSD, a small share of funds was modeled in 2016 (6.2% of funds), most funds were modeled in
2017 (70.4%), and the remainder of funds were modeled in 2018 (23.5%).

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). Since maintenance and repair construction services are not
purchased through a retailer, pricing margins were not applicable for this economic sector in IMPLAN.
Similarly, pricing margins were not applicable for management consulting services. Spending on the

solar PV basket, however, is more nuanced because it includes both service sectors and manufacturing
sectors (i.e., hardware manufacturing, miscellaneous electrical equipment and component manufacturing,
and other electronic component manufacturing). It is assumed that none of the materials for solar PV
installation are purchased at consumer-facing retail locations, and were instead purchased directly from the
producers that manufacture the materials, so no margins were assumed for spending in the manufacturing
sectors associated with the solar PV basket.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. In the
case of this program, all energy efficiency upgrades are assumed to be completed by in-state firms. All
project management activities (including energy audits) are assumed to be completed by AEA, CHPC, TRC
Energy Services, and GRID Alternatives, all of which have headquarters or regional offices located in Cali-
fornia. The local purchase rate for the solar PV basket varies between 16% and 100% because it represents
five different industrial sectors. The default local purchase rate in IMPLAN was assumed for all five industries
(hardware manufacturing was 16.1%; miscellaneous electrical equipment and component manufacturing
was 21.7%; other electronic component manufacturing was 46.5%; environmental and other technical con-
sulting services was 100%; and construction of new power and communication structures was 100%).

VUnited States Census Bureau (2017). “North American Industry Classification System.” Retrieved from https://www.census.
gov/eos/www/naics/2017NAICS/2017_NAICS_Manual.pdf
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Table 17.3. Summary of Modeling Inputs for the Large Multi-Family Energy Efficiency
and Renewables Program

Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

California Solar PV basket 38.5% 2016-2018 None 16-100%

Climate Maintenance and repair construction of o .
S D residential structures = 2016-2018 N/A 100%
Casiallinn) Management consulting services 23% 2016-2018 N/A 100%
Induced Solar PV basket 60% 2016-2018 None 16-100%
S L i Maintenance and repair construction of
($4.6 Million) P 40% 20162018 N/A 100%

residential structures
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18. Dairy Digester Researcn
and Development Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$37.3 Million $11.3 Million $26 Million

b .
Al 2
PV7oN as?

190 57 132
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals
The Dairy Digester Research and Development Program (DDRDP) provides grants for dairy digesters that

reduce methane emissions from dairy waste in California. The program also provides research and demon-
stration grants to better understand the scientific and technical aspects of dairy digesters and methods to
enhance their economic feasibility. The grants are awarded on a competitive basis, and the maximum award

is $3 million.

Dairy digesters capture methane produced by microorganisms that digest animal waste in an anaerobic

environment, usually a pond covered by a high-density polyethylene (HDPE) cover and liner. The methane

'California Department of Food and Agriculture (2016). “CDFA 2015 Dairy Digester Research and Development Program
Phase | Projects Selected for Award of Funds.” Retrieved from https://www.cdfa.ca.gov/oefi/ddrdp/docs/2014-15_Select-
ed_Projects.pdf
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released during the digestion process is funneled through a gas line, where it can be burned to generate
electricity or stored as a transportation fuel, both of which offset energy costs for dairy operators.? In some
cases, the electricity is sold back to the dairy operator’s utility vis-a-vis the state’s Bioenergy Market Ad-
justing Tariff (BioMAT), a feed-in tariff program.® Capturing methane also keeps it from escaping into the
atmosphere, where it functions as a greenhouse gas with a global warming potential 25 times greater than
carbon dioxide over a100-year period.* Dairy digesters also reduce odors, pathogens, and waste.®

In 2015, six projects were awarded a total of $11.1 million in grants to implement digesters.® All of the projects
proposed using a covered lagoon digester to capture methane from manure for the purposes of producing
electricity, though two of the projects will integrate a transportation fuel component in the future. Five of
the six requested funds for the cost of installing new digester systems, while one requested funds for the
cost of recommissioning an existing digester that was no longer functional.

Administration

The California Department of Food and Agriculture (CDFA) administers DDRDP, in coordination with the
California Federal Dairy Digester Working Group (Working Group). The Working Group is a collaborative
partnership between state, federal, and local agencies and includes three subcommittees evaluating dairy
digester economics, regulatory issues, and technologies. The goal of the Working Group is to facilitate
widespread adoption of dairy digesters in California by identifying and removing regulatory and implemen-
tation barriers. In addition to government representatives, the subcommittees include stakeholders from
academia, industry, nonprofit organizations, and utility suppliers.”

Results

After modeling the program in IMPLAN, we estimate that appropriations for DDRDP from FY 2013-14
through FY 2015-16, totaling $11.3 million, are supporting a total of 57 full-time equivalent (FTE) job-years
in California.® We estimate that these appropriations induced $26 million in co-investment, supporting an
additional 132 FTE job-years.° When modeled together, appropriated funds and induced co-investment
support a total of 190 FTE job-years.'%'" See Table 18.1 for a breakdown of these employment benefits by
direct, indirect, and induced jobs."?

2California Department of Food and Agriculture (2016). “Dairy Digester Research & Development Program.” Retrieved from
https://www.cdfa.ca.gov/oefi/ddrdp/

3CDFA (Email correspondence, June 13, 2017).

“United States Environmental Protection Agency (2017). “Overview of Greenhouse Gases Methane Emissions.” Retrieved
from https://www.epa.gov/ghgemissions/overview-greenhouse-gases

®California Department of Food and Agriculture (2016). “Dairy Digester Research & Development Program.” Retrieved from
https://www.cdfa.ca.gov/oefi/ddrdp/docs/2016_Fact_Sheet.pdf

¢Ibid.

’California Air Resources Board (2014). “Greenhouse Gas Reduction Fund: California Department of Food and Agricul-
ture Expenditure Record for Fiscal Year 2014-15.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/auctionpro-
ceeds/14-15-cdfa-digesters-expenditure-record.pdf

8t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

?1bid.

°1bid.

"Disaggregated job numbers do not add up to the total job number reported here because of rounding that occurs within
IMPLAN when investment flows are modeled together.

2See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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Table 18.1. Direct, Indirect, and Induced Jobs Supported by DDRDP*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 32 56% 73 56%
Indirect Jobs 10 18% 24 19%
Induced Jobs 15 26% 34 26%
Total 57 100% 132 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of the direct jobs supported by appropriations for DDRDP occur in the construction sector.
These jobs are explained by the funds that go to dairy operators to build or to renovate digesters that con-
vert methane into electricity. The second most impacted sector is architectural, engineering, and related
services, which is explained by the design-related activities that go toward building or renovating dairy
digesters. Nearly all of the remaining direct jobs are supported in manufacturing industries that supply
the goods needed to build lagoon dairy digesters, except for the jobs supported in scientific research and
development services, which are supported by program funding for research grants. See Table 18.2 for a
summary of the direct jobs supported by appropriations for DDRDP.

Co-investment induced by DDRDP supports direct jobs in a similar mix of industries to those described
above, excluding scientific research and development services because no induced co-investment was
recorded for the research and demonstration grants. See Table 18.2 for a summary of the direct jobs
supported by induced co-investment for DDRDP.

Table 18.2. Direct Jobs Supported by DDRDP (by Industry) '

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Construction of new power and communication structures 17.3 54.4%
Architectural, engineering, and related services 6.3 19.7%

Textile bag and canvas mills 4.7 14.8%

Power, distribution, and specialty transformer manufacturing 21 6.5%

Heating equipment (except warm air furnaces) manufacturing 0.7 2.2%

Scientific research and development services 0.7 21%

Pump and pumping equipment manufacturing 0.1 0.3%
Construction of new power and communication structures 17.3 54.4%

Total of All Industries 3.1.8 100%

Continues next page.

B A summary of the indirect and induced jobs by industry, supported by DDRDP can be found in Appendix 18.1.
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Induced Co-investment

Industry FTE Job-Years Percent of Total Direct Jobs
Construction of new power and communication structures 404 55.4%
Architectural, engineering, and related services 14.6 20.0%

Textile bag and canvas mills n.2 15.3%

Power, distribution, and specialty transformer manufacturing 49 6.7%

Heating equipment (except warm air furnaces) manufacturing 1.6 2.2%

Pump and pumping equipment manufacturing 0.3 0.4%
Construction of new power and communication structures 404 55.4%

Total of All Industries 729 100%
Methodology

In order to model DDRDP in IMPLAN, all financial flows associated with the program had to be tracked and
totaled, including both California Climate Investment funding and induced co-investment. After quantifying
the investment totals, the details on how they were (or will be) spent also had to be determined, including
identifying all of the affected industries, the spending time line of the program, the presence or absence of
pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of DDRDP. Before reading the following section, we recommend readers first review the Method-
ology chapter in Part I, which provides an overview of the economic input-output model that was used in
this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 18.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $12 million in California Climate Investment funding was allocated to
DDRDP.™ Of these funds, $11.1 million was awarded to digester projects, an additional $225,000 was award-
ed to a research project, and the remaining $675,000 was allocated to the CDFA for state-level program
administration.'® The job-years supported by the $675,000 in administrative funds were excluded from the
job totals reported in this chapter, and are instead reported in the chapter 3 of Part 1.

Induced Co-investment

To receive a DDRDP award, grantees are required to provide a 50% cost share.'® Grantees, therefore, are
considered co-investors (with the state) in the development of dairy digester projects. Based on the six
awarded projects in FY 2014-15, grants greatly exceeded the minimum cost-share requirement by contrib-
uting around $28.9 million in matching funds, or 72% of total projects costs.!” CDFA estimates that 90% of
these matching funds would be lost without DDRDP incentives.'® Thus, $26 million in grantee co-investment
is considered induced by DDRDP and is modeled toward the employment benefit the program.

" California Air Resources Board (2014). “Greenhouse Gas Reduction Fund: California Department of Food and Agriculture
Expenditure Record for Fiscal Year 2014-15.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/14-
15-cdfa-digesters-expenditure-record.pdf

S CDFA (Email correspondence, June 21, 2017).

' California Department of Food and Agriculture (2016). “Dairy Digester Research & Development Program.” Retrieved from
https://www.cdfa.ca.gov/oefi/ddrdp/docs/2016_Fact_Sheet.pdf

Vbid.

'8 CDFA (Email correspondence, April 10, 2017).
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Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by DDRDP, funds must be tracked according to how they are spent. Program funds for DDRDP are
spent in two primary ways: (1) grants for dairy digesters that reduce methane emissions from dairy waste
and (2) research to improve understanding of the scientific and technical aspects of dairy digesters and
methods to enhance their economic feasibility.

The grants for dairy digester projects directly impact a wide array of industrial sectors (see Table 18.3).
These industrial sectors were based on a sample budget for a methane dairy digester at Haubenschild Farms
in Minnesota, published in the report Projected Economic Impacts of Green Jobs Development in the
Appalachian Region (2010)."° This sample budget was modified to better reflect the typical digester fund-
ed through DDRDP (i.e., lagoon digesters). Thus, spending on metal tanks was substituted with an equal
amount of spending on additional fabric cover (modeled in IMPLAN as “textile bag and canvas mills”).

Spending on research activities were modeled as “scientific research and development services” in IMPLAN.
This sector broadly represents establishments engaged in conducting original research to gain new
knowledge or to significantly improvement products or processes.?°

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price chang-

es over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for
DDRDP begins in 2015 and ends in 2017. The maximum project term is two years, and grant funds cannot be
expended before July 1, 2015, or after June 30, 2017. It is assumed that funds are evenly spent on an annual
basis between 2015 and 2017.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). All materials are assumed to be purchased directly from manu-
facturers, so no margins were applied for manufacturing-related industries. Service-related expenditures
are not typically purchased through a third-party retailer, so margins were not applicable for all service-re-
lated industries (e.g., construction of new power and communication structures; architectural, engineering, and
related services; etc.).

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Without
detailed data on project level sourcing information for DDRDP, the default local purchase rate was assumed
for all industrial sectors.

¥ Jensen, Kimberly L., Lambert, Dayton M., Menard, R. Jamey, English, Burton C., and Xu, Wan (2010). “Projected Economic
Impacts of Green Jobs Development in the Appalachian Region.” Retrieved from http://beag.ag.utk.edu/pub/GreenJob-
slmpactARC2.pdf

2 United Sates Census Bureau (2017). “North American Industry Classification System.” Retrieved from https://www.census.
gov/eos/www/naics/2017NAICS/2017_NAICS_Manual.pdf
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Table 18.3. Summary of Modeling Inputs for DDRDP

Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate
. . o Default
Textile bag and canvas mills 289% 2015- 2017 None (21.4%)
Power, distribution, and specialty o Default
transformer manufacturing sl 2l NI (22.7%)

California
Climate Construction of new power and Default

Investment: communication structures 23.2% 2015-2017 N/A (999%)
CEIR LR SN A\ cchitectural, engineering, and Default
Grants related services 10.5% 2015-2017 L (95.7%)
(8111 Million) ol
Heating equipment, except warm air o ) Default
furnaces 5.8% 2015- 2017 None (29.7%)
Pump and pumping equipment 3.6% 2015 2017 None Default
manufacturing (12.9%)
California
Climate
ST LA Scientific research and development o Default
Research services 100% 2015-2017 N/A (979%)
Activities
($225,000)
: : o Default
Textile bag and canvas mills 28.9% 2015- 2017 None (21.4%)
Power, distribution, and specialty o Default
transformer manufacturing 28.1% 2015-2017 None (22.7%)
Construction of new power and o Default
Induced communication structures L AU b (99.9%)
Co-investment . | . . J ol
($26Million) Architectural, engineering, an % i Default
related services 10.5% 2015-2017 N/A (95.7%)
Heating equipment, except warm air o i Default
furnaces 5.8% 2015- 2017 None (29.7%)
Pump and pumping equipment 3.6% 2015 2017 None Default
manufacturing (12.9%)
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19. State Water Efficiency
and Enhancement Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$55.5 Million $55.5 Million NIA

Le]

S
A A
@

253 253 N/A
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The State Water Efficiency and Enhancement Program (SWEEP) provides financial assistance in the form of
competitive grants to implement irrigation systems that reduce greenhouse gas emissions (GHGs) and save
water in California agricultural operations. The maximum grant award has ranged from $50,000 to $200,000
over the course of five solicitation periods from 2014 to 2016. Only one grant application could be submit-
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ted per agricultural operation during each solicitation period."2345

In order to qualify, applicants must propose irrigation upgrades that include both water-saving and GHGs-
reducing measures. Water-saving measures include micro-irrigation drip systems and irrigation sensors

that are responsive to soil moisture, weather, and the water content in plant tissue. GHG-reducing measures
include replacing pumps with more energy efficient versions, converting fuels sources from fossil fuels to
renewable energy, switching to lower pressure pumping systems, using variable frequency drives that better
match pumping speeds with flow loads, and improving irrigation scheduling that lead to less pumping.

Administration
The California Department of Food and Agriculture (CDFA) administers SWEEP, in coordination with the
State Water Resources Control Board (SWRCB) and the California Department of Water Resources (DWR).’

Results

After modeling the program in IMPLAN, we estimate that appropriations during the study period for SWEEP
between FY 2013-14 and FY 2015-16, totaling $55.5 million, are supporting a total of 253 full-time equivalent
(FTE) job-years in California.® These job-years reflect solely the effect of California Climate Investment
funding, since no induced co-investment was determined for the program (see the following Methodology
section of this chapter for details on this determination). See Table 19.1 for a breakdown of the program’s
employment benefits by direct, indirect, and induced jobs.®

Table 19.1. Direct, Indirect, and Induced Jobs Supported by SWEEP*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 120 48% N/A N/A
Indirect Jobs 65 26% N/A N/A
Induced Jobs 67 26% N/A N/A
Total 253 100% N/A N/A

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

'California Department of Food and Agriculture (2014). “2014 State Water Efficiency and Enhancement Program (SWEEP) Fre-
quently Asked Questions (FAQs).” Retrieved from https://www.cdfa.ca.gov/EnvironmentalStewardship/pdfs/SWEEP_FAQs.pdf

2California Department of Food and Agriculture (2014). “2014 State Water Efficiency and Enhancement Program (SWEEP)
Second Solicitation.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/SWEEP_Round-II-FAQ.pdf

3California Department of Food and Agriculture (2015). “2015 State Water Efficiency and Enhancement Program (SWEEP)
Request for Grant Applications.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2015-SWEEP-AppGuidelines.pdf

“California Department of Food and Agriculture (2015). “2016 State Water Efficiency and Enhancement Program (SWEEP)
Request for Grant Applications.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2016_Request_for_Grant_Appli-
cations.pdf

®California Department of Food and Agriculture (2016). “2016 State Water Efficiency and Enhancement Program (SWEEP)
Request for Grant Applications.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2016SWEEP-RndIl-Request-
GrantApp.pdf

°Ibid.

7bid.

8t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how investment
dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the scope
of this study.

?See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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The majority of direct jobs supported by SWEEP occur in the maintenance and repair construction sector
(51%). These jobs are explained by the program funds that go toward the installation of irrigation com-
ponents. A smaller share of jobs is also supported by the program in the construction of new power and
communication structures (6%), which are exp lained by the funds that go toward the installation of solar
photovoltaic systems to power irrigation systems. The remaining jobs supported by the program occur in
manufacturing sectors that provide the inputs for irrigation equipment (e.g., other electronic component
manufacturing, plastics pipe and pipe fitting manufacturing, pump and pumping equipment manufacturing,
etc.). See Table 19.2 for a summary of the direct jobs supported by SWEEP.

Table 19.2. Direct Jobs Supported by SWEEP (by Industry)'°

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Maintenance and repair construction of nonresidential structures 61.2 509%
Other electronic component manufacturing 39.5 32.8%
Plastics pipe and pipe fitting manufacturing 92 7.6%
Construction of new power and communication structures 73 6.1%
Pump and pumping equipment manufacturing 19 1.5%
All other miscellaneous electrical equipment and component 0.8 0.7%
manufacturing

Hardware manufacturing 0.5 0.4%
Total of All Industries 120.4 100%
Induced Co-investment

N/A N/A N/A
Methodology

In order to model SWEEP in IMPLAN, all financial flows associated with the program had to be tracked and
totaled, including both California Climate Investment funding and induced co-investment. After quantifying
the investment totals, the details on how they were (or will be) spent also had to be determined, including
identifying all of the affected industries, the spending time line of the program, the presence or absence of
pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of SWEEP. Before reading the following section, we recommend readers first review the Method-
ology chapter in Part I, which provides an overview of the economic input-output model that was used in
this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 19.4.

California Climate Investment

From FY 2013-14 through FY 2015-16, $60 million in California Climate Investment funding was allocated to
SWEEP." Of these funds, it is assumed that 7.5% was allocated to CDFA for program administration ($4.5
million), and the remaining 92.5% was dedicated to funding efficiency projects ($55.5 million). These per-
centages are based on the FY 2014-15 and FY 2015-16 public expenditure records for SWEEP.'? During each

°A'summary of the indirect and induced jobs by industry, supported by SWEEP can be found in Appendix 19.1.

"California Air Resources Board (2017). “Annual Report to the Legislature on California Climate Investments Using Cap-
and-Trade Auction Proceeds.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_re-
port_2017.pdf

2 California Air Resources Board (2017). “Expenditure Records from Agencies Receiving GGRF Monies.” Retrieved from
https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/expenditurerecords.htm
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fiscal year, CDFA estimated 5% to 10% in administrative costs. In the absence of detailed records on final ad-
ministrative costs, an average of 7.5% was assumed for each fiscal year. The job-years supported by the $4.5
million in state-level administrative funds were excluded from the job totals reported in this chapter, and are
instead reported in chapter 3 of Part 1."3

During the study period, a total of $18.1 million in project funds have been awarded to 223 efficiency proj-
ects.™ It is assumed that the remaining $41.9 million in available project funds will be rolled over into the
next fiscal year, but are analyzed here for their employment benefits.

Induced Co-investment

To receive a SWEEP award, grantees are not required to provide matching funds. Yet, grantees have
leveraged millions of dollars in outside funds toward the completion of their proposed projects. However,
it is not known which of these locally matched funds were specifically induced by the program, and which
would have likely been secured for the efficiency projects even in the absence of California Climate Invest-
ment funding. Without detailed data on how grantees would have spent matching funds in the absence of
a SWEEP grant, only the employment benefits of California Climate Investment funding (described above)
was modeled for this program.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall
employment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-

in employment multiplier that translates investment dollars into job-years. The IMPLAN codes assigned
to each SWEEP grant were based on the grant award descriptions obtained from the 2016 California
Climate Investments Annual Report spreadsheet.'® Each project type was assigned a manufacturing code
for material costs and a construction code for labor-related costs (i.e., installation costs). According to
the request for grant applications for each application cycle, labor costs cannot exceed 25% of the total
request.”18192021B55ed on input from CDFA, the maximum allowable labor cost was assumed for all grant

BState-level administrative costs also include the cost of technical review for project applications, the verification of project
completion, and post-project quantification. Some portion of these activities may be contracted to university irrigation
experts, resource conservation districts, and other third-party organizations. However, since detailed budgetary data on
administrative costs were not available at the time of this study, all activities were modeled as “employment and payroll only
(state government, non-education)” in IMPLAN.

" California Department of Food and Agriculture (2016). “Dairy Digester Research & Development Program.” Retrieved from
https://www.cdfa.ca.gov/oefi/ddrdp/docs/2016_Fact_Sheet.pdf

B California Department of Food and Agriculture (2017). “2017 State Water Efficiency Enhancement Program (SWEEP) Fre-
quently Asked Questions.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2017-SWEEP_FAQs.pdf

' California Air Recourses Board (2016). “2015 County and Legislative District List of Implemented GGRF Projects Reported by
Agencies Implementing California Climate Investments.” Retrieved from http://www.arb.ca.gov/cc/capandtrade/auction-
proceeds/ggrf_project_list_for_2016_annual_report.xlsx (ggrf_project_list_for_2016_annual_report)

VCalifornia Department of Food and Agriculture (2014). “2014 State Water Efficiency Enhancement Program (SWEEP) Fre-
quently Asked Questions.” Retrieved from https://www.cdfa.ca.gov/EnvironmentalStewardship/pdfs/SWEEP_FAQs.pdf

8 California Department of Food and Agriculture (2014). “2014 State Water Efficiency Enhancement Program (SWEEP) Second
Solicitation.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/SWEEP_Round-II-FAQ.pdf

¥ California Department of Food and Agriculture (2015). “2015 State Water Efficiency Enhancement Program (SWEEP) Request
for Grant Applications.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2015-SWEEP-AppGuidelines.pdf

2 California Department of Food and Agriculture (2015). “2016 State Water Efficiency Enhancement Program (SWEEP) Re-

quest for Grant Applications.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2016_Request_for_Grant_Applica-
tions.pdf

A California Department of Food and Agriculture (2016). “2016 State Water Efficiency Enhancement Program (SWEEP) Request
for Grant Applications.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2016SWEEP-RndIl-RequestGrantApp.pdf
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awards.?? See Table 19.3 for a summary of SWEEP project types and the IMPLAN codes that were assigned to
them.

Of particular note, the IMPLAN industries assigned to renewable energy projects were based on the basket
of industries created for the solar sector in The Economic Benefits of Investing in Clean Energy authored by
the Center for American Progress.?® The basket from that report, however, was modified here to reflect the
25% cap on labor costs. All labor costs were coded entirely as construction, since design costs are not an
allowable expense 242526

The percentage share of California Climate Investment funding assigned to each grant award was also based
on the descriptions obtained from the 2016 California Climate Investments Annual Report spreadsheet.?”
When a grant award involved multiple project types (e.q., the installation of soil moisture sensors and pipe-
line improvements), funds were evenly split between each project type. See Appendix 19.2 for a matrix of
how funds were apportioned to the various project types for each grantee.

Table 19.3. Summary of SWEEP Project Types and Relevant IMPLAN Codes

Efficiency Measure IMPLAN Code

Other electronic component manufacturing (75%)

Irrigation Scheduling
Maintenance and repair construction of nonresidential structures (25%)

S Plastics pipe and pipe fitting manufacturing (75%)
Micro-irrigation
Maintenance and repair construction of nonresidential structures (25%)

Pump and pumping equipment manufacturing (75%,)
Pump Efficiency
Maintenance and repair construction of nonresidential structures (25%)

Other electronic component manufacturing (75%)
Soil Moisture Sensor
Maintenance and repair construction of nonresidential structures (25%)

Hardware manufacturing (25%)
Renewable Energy Miscellaneous electrical equipment and component manufacturing (25%)
(Solar PV System) Other electronic component manufacturing (25%)

Construction of new power and communication structures (25%)

Plastics pipe and pipe fitting manufacturing (75%)

Low-pressure System

Maintenance and repair construction of nonresidential structures (25%)

Continues next page.

2 CDFA (Email correspondence, June 13, 2017).

Zpollin, Robert, Heintz, James, Garrett-Peltier, Heidi (2009). “The Economic Benefit of Investing in Clean Energy.” Retrieved
from https://cdn.americanprogress.org/wp-content/uploads/issues/2009/06/pdf/peri_report.pdf

2 California Department of Food and Agriculture (2015). “2015 State Water Efficiency Enhancement Program (SWEEP) Request
for Grant Applications.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2015-SWEEP-AppGuidelines.pdf

5 California Department of Food and Agriculture (2015). “2016 State Water Efficiency Enhancement Program (SWEEP) Request
for Grant Applications.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2016_Request_for_Grant_Applications.
pdf

% California Department of Food and Agriculture (2016). “2016 State Water Efficiency Enhancement Program (SWEEP)
Request for Grant Applications.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2016SWEEP-RndIl-Request-
GrantApp.pdf

7 California Air Recourses Board (2016). “2015 County and Legislative District List of Implemented GGRF Projects Reported by
Agencies Implementing California Climate Investments.” Retrieved from http://www.arb.ca.gov/cc/capandtrade/auction-
proceeds/ggrf_project_list_for_2016_annual_report.xlsx (ggrf_project_list_for_2016_annual_report)
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Efficiency Measure IMPLAN Code

Plastics pipe and pipe fitting manufacturing (75%)

Open Ditch to Pipeline
Maintenance and repair construction of nonresidential structures (25%)

Plastics pipe and pipe fitting manufacturing (75%)
Pipeline Improvement
Maintenance and repair construction of nonresidential structures (25%)

Metal tank (heavy gauge) manufacturing (75%)

Water Capture

Maintenance and repair construction of nonresidential structures (25%)

Plastics pipe and pipe fitting manufacturing (75%)
Water Reuse
Maintenance and repair construction of nonresidential structures (25%)

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for SWEEP
begins in 2014 and ends in 2017. The first round of projects was awarded in August 2014 using FY 2013-14
funds.?® The latest round was awarded in November 2016 using FY 2015-16 funds.?® The maximum grant dura-
tion is 12 months.3® Funds are assumed to be evenly spent on an annual basis between 2014 and 2017.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location
(e.qg., retailer services, wholesaler services, etc.). All materials are assumed to be purchased directly
from manufacturers, so no margins were applied for manufacturing-related industries. Service-related
expenditures are not typically purchased through a third-party retailer, so margins were not applicable
for all service-related industries (i.e., maintenance and repair construction of non-residential structures,
construction of new power and communication structures).

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Without
detailed data on project level sourcing information for SWEEP, the default local purchase rate was assumed
for all industrial sectors.

% California Department of Food and Agriculture (2014). “State Water Efficiency Enhancement Program 2014 Application
Guideline.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2014-SWEEP-Round1-AppGuidelines.pdf

¥ California Department of Food and Agriculture (2016). “2016 State Water Efficiency Enhancement Program (SWEEP)
Request for Grant Applications.” Retrieved from https://www.cdfa.ca.gov/oefi/sweep/docs/2016SWEEP-RndIl-Request-
GrantApp.pdf

*©|bid.
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Table 19.4. Summary of Modeling Inputs for SWEEP
Share of

Total Spending Local
Funded Industries Funds Time Line Purchase Rate

Other electronic component o Default

manufacturing 43.2% 2014-2017 None (46.5%)

Maintenance and repair construction of 231% 2014-2017 N/A Default

nonresidential structures o (85.9%)

Plastics pipe and pipe fitting 15.9% 2014-2017 None Default

manufacturing ’ (571%)

California Pump and pumping equipment 1.0% 20142077 None Default
Climate manufacturing ’ (12.9%)
Investment Default
(CE L[ Ty Hardware manufacture 19% 2014-2017  None (161%)
All other miscellaneous electrical 19% 20142017 None Default

equipment manufacturing e (7.3%)

Construction of new power and . Default

communication structures 19% 2014-2017 N/A (100%)
Default

Metal tank (heavy gauge) manufacture 0.1% 2014-2017 None (7:3%)

. (<}

Induced
Co-investment N/A N/A N/A N/A N/A
(N/A)
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20. Water-energy
Grant Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$46.8 Million $46.8 Million N/A

(o]

Yy - v L ¥
o w)
e R

514 514 N/A
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Water-Energy Grant Program provides grants to local government agencies and nonprofit organi-
zations to implement residential, commercial, or institutional water efficiency programs or projects that
reduce greenhouse gas (GHG) emissions, water use, and energy use. In 2014, the maximum grant award was
$2.5 million, with a cap of $5 million per applicant.! Award amounts increased for the 2016 grant cycle, with a

maximum grant award of $3 million per proposal, and cap of $6 million per applicant.?

In order to qualify for funding in the most recent solicitation, applicants must have proposed projects that
achieve reductions in water use, energy use, and GHGs. Potential projects included replacing household

'California Department of Water Resources (2014). “2014 Water-Energy Grant Program Guidelines and Proposal Solicitation
Package.” Retrieved from http://www.water.ca.gov/waterenergygrant/docs/2014_WE_GL_PSP_Final_10102014.pdf

2California Department of Water Resources (2016). “2016 Water-Energy Grant Program Guidelines and Proposal Solicitation
Package.” Retrieved from http://www.water.ca.gov/waterenergygrant/docs/Final%202016_WE_GL_PSP_September2016.pdf
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appliances (e.g., clothes washers, dishwashers), upgrading commercial and institutional cooking equipment
(e.g., steam cookers, boilerless combination ovens, ice machines, pre-rinse spray valves), and installing

new bathroom fixtures (e.q., faucets, showerheads), among others. Residential water-energy efficiency
programs must specifically benefit disadvantaged communities.?

A total of $45.5 million was awarded to 20 projects in 2014 and 14 projects in 2016. The grantees included
a mix of water districts, city governments, and nonprofit organizations. The grants ranged from $24,000
to $3 million and covered a variety of water and energy saving measures, including bathroom fixture
replacements, washing machine rebates, advanced metering infrastructure, and landscape retrofits.*

Administration
The California Department of Water Resources (DWR) administers the Water-Energy Grant Program.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Water-Energy Grant
Program between FY 2013-14 and FY 2015-16, totaling $46.8 million, are supporting a total of 514 full-time
equivalent (FTE) job-years in California.® These job-years reflect solely the effect of California Climate
Investment funding, since no induced co-investment was determined for the program (see the following
Methodology section of this chapter for details on this determination). See Table 20.1 for a breakdown of
the program’s employment benefits by direct, indirect, and induced jobs.®

Table 20.1. Direct, Indirect, and Induced Jobs Supported by the Water-Energy Grant
Program

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 321 63% N/A N/A
Indirect Jobs 84 16% N/A N/A
Induced Jobs 108 21% N/A N/A
Total 514 100% N/A N/A

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The Water-Energy Grant Program supports direct jobs in a variety of sectors. The majority of direct jobs
occur in industries involved installing water-saving devices or landscaping features (e.g., landscape

and horticultural services, maintenance and repair construction of residential structures, maintenance

and repair construction of nonresidential structures). The program also funds consumer-facing rebate
programs, which support a significant number of jobs in retail related sectors (i.e., electronics and appliance
stores, building material and garden equipment and supply stores, and other miscellaneous retail stores).
Additionally, industries that provide project management, administration, and implementation-related
services are also heavily impacted by the program (e.g., individual and family services, management

*|bid.

“California Department of Water Resources. “Water-Energy Grant Programs Final Awards.” Retrieved from http://www.water.
ca.gov/waterenergygrant/docs/W_E_FinalAwards.pdf

*Itis not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how investment
dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the scope
of this study.

¢See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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consulting services, employment and payroll of local government, and architectural, engineering, and
related services). See Table 20.2 for a summary of the direct jobs supported by the Water-Energy Grant
Program.

Table 20.2. Direct Jobs Supported by the Water-Energy Grant Program (by Industry)’

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Landscape and horticultural services 73.8 23.0%
Retail - Miscellaneous store retailers 609 19.0%
Maintenance and repair construction of residential structures 19 131%
Individual and family services 41.0 12.8%
Architectural, engineering, and related services 28.5 89%
Management consulting services 17.8 5.5%
Retail - Electronics and appliance stores 15.0 4.7%
Retail - Building material and garden equipment and supplies stores 141 44%
Employment and payroll of local government, non-education 8.1 2.5%
Maintenance and repair construction of nonresidential structures 5.7 1.8%
Subtotal of Top 10 Industries 306.8 95.7%
Total of All Industries 320.6 100%
Induced Co-investment

N/A N/A N/A
Methodology

In order to model the Water-Energy Grant Program in IMPLAN, all financial flows associated with the
program had to be tracked and totaled, including both California Climate Investment funding and induced
co-investment. After quantifying the investment totals, the details on how they were (or will be) spent
also had to be determined, including identifying all of the affected industries, the spending time line of the
program, the presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of program. Before reading the following section, we recommend readers first review the Meth-
odology chapter in Part I, which provides an overview of the economic input-output model that was used
in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 20.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $50 million in California Climate Investment funding was allocated to
the Water-Energy Grant Program.® Of this funding, $45.5 million was awarded to projects that reduce GHG
emissions, water use, and energy use ($27.8 million for 20 projects in 2014 and $17.7 million for 14 projects

’A summary of the indirect and induced jobs, by industry, supported by the Water-Energy Grant Program can be found in

Appendix 20.1.
8California Air Resources Board (2017). “Expenditure Records from Agencies Receiving GGRF Monies.” Retrieved from https://

www.arb.ca.gov/cc/capandtrade/auctionproceeds/expenditurerecords.htm
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in 2016 projects).® About $1.3 million in program funds will also be dedicated to post-project monitoring.°
Across both project cycles, a total of $3 million was allocated to DWR for program administration. The
job-years supported by the $3 million in state-level administrative funds were excluded from the job totals
reported in this chapter and are instead reported in chapter 3 of Part 1. The remaining $0.2 million was
returned to the Greenhouse Gas Reduction Fund for future appropriations and was not analyzed in this study.

Induced Co-investment

To receive a Water-Energy grant, there is no mandated cost-share. However, if the total project costs of a
proposal exceeded the maximum grant amount, then applicants were required to document all costs nec-
essary to complete the scope of work. Cumulatively, grantees contributed $5.9 million in matching funds to
complete their projects (around $5 million in matching funds were provided by 2014 grantees and around
$0.8 million in matching funds were provided by 2016 grantees). It is not known which of these locally
matched funds were specifically induced by the program, and which would have likely been secured even in
the absence of California Climate Investment funding. As a conservative assumption, none of the matching
funds from grantees were modeled as induced co-investment, and as a result, are not reflected in the job
totals reported for this program.

In addition to matching funds from grantees, consumers also contribute funds to the program. Many of
the Water-Energy grants support consumer-facing rebate programs for high-efficiency clothes washers
and low-flow toilets, in which consumers must pay the difference between the retail price of the toilet or
clothes washer and the respective rebate amount. At the time of writing this report, detailed data was not
available on the kinds of clothes washers and toilets that consumers purchased with grant funds. As a con-
servative assumption, matching funds from consumers were excluded from the investment flows modeled
for this program.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall em-
ployment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in
employment multiplier that translates investment dollars into job-years. To identify the industrial sectors
directly impacted by Water-Energy Grant Program, funds must be tracked according to how they are spent.
Program funds are spent in two primary ways: (1) grants for water efficiency projects and (2) post-project
monitoring.

The grants for water-efficiency projects directly impact a wide array of industrial sector (see Table 20.3).
These industrial sectors were based on the proposed budgets and work plans submitted by the 20 awarded
projects in 2014 and the 14 awarded projects in 2016." For line-item level information on how each expen-
diture was coded for the various Water-Energy grant awards, refer to Appendix 20.2. Industrial sectors
that make up less than 0.01% of overall spending were excluded from the mix of industries modeled for this
program because their employment impacts were negligible.

? Awarded projects and funding amounts were based on the summary tables posted to the program’s web archive. A total
of 22 awards were originally distributed for 2014 projects, but the awards for Yuba City and Hidden Valley Lake Community
Services District were later returned to DWR. Summary tables of awarded projects can be viewed here: http://www.water.
ca.gov/waterenergygrant/archive.cfm

“DWR (Email correspondence, May 25, 2017).

"Detailed budget information was obtained from the project applications posted here: California Department of
Water Resources (2017). “Water-Energy Grant Program.” Retrieved from http://www.water.ca.gov/waterenergygrant/
energyApp.cfm.
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Of particular note, the mileage basket is a mix of industries, based on the average breakdown of annual
vehicle costs reported in the American Automobile Association’s 2015 Your Driving Costs study.” The mix of
industries in the mileage basket includes: household income (42%); retail stores — gasoline stations (19.3%);
insurance carriers (12.8%); automotive repair and maintenance, except car washes (8.8%); monetary author-
ities and depositor credit intermediation activities (7.7%); employment and payroll only (state and local gov-
ernment, non-education) (7.7%); and tire manufacturing (1.7%). Household income is a unique industry in
the basket because it does not directly correspond to a vehicle cost and instead represents reimbursement
dollars that go toward vehicle depreciation, which vehicle owners may spend in a variety of ways.

With respect to the program funds for post-project monitoring, around $1.3 million will be awarded to
interested grantees and one third-party researcher. Without knowing which parties will be selected for
post-project monitoring, these activities were modeled in IMPLAN as “management and consulting ser-
vices,” and industry that represents technical assistance providers that assist with data collection and
reporting.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for

the Water-Energy Grant Program begins in 2015 and ends in 2019. The first round of projects (2014 award
year) began implementation in 2015 and the second round (2016 award year) began implementation in
2017. According to program guidelines, the first round must be completed by April 1, 2018 and the second
round must be completed by June 30, 2019.73" |t is assumed that project funds are evenly spent each year
between 2015 and 2019.

Based on feedback from the DWR, project monitoring activities are assumed to begin in 2017 and continue
through the end of 2022. It is assumed that monitoring funds are evenly spent each year between 2017 and
2022.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction
costs associated with purchasing a particular good. When margins were appropriate for spendingon a
particular industry, we relied on IMPLAN’s built-in assumptions.

In the case of the Water-Energy Grant Program, it is assumed that water-saving devices are purchased
through third-party retailers, rather than directly from manufacturers, so margins were applied for nearly all
of the manufacturing related sectors. However, margins were not assumed for spending on metering tech-
nologies (modeled in IMPLAN as “totalizing fluid meter and counting device manufacturing”), since these
goods are more technical in nature and are assumed to be purchased directly from the manufacturer. Mar-
gins were also assumed for the mileage basket. All other industries are service-related industries, and since
services are not purchased through third-party retailers, margins were not applicable for these industries.

2The American Automobile Association Newsroom (2015). “Annual Cost to Own and Operate a Vehicle Falls to $8,698, Finds
AAA.” Retrieved from http://newsroom.aaa.com/2015/04/annual-cost-operate-vehicle-falls-8698-finds-aaa-archive/

BCalifornia Department of Water Resources (2014). “2014 Water-Energy Grant Program Guidelines and Proposal Solicitation
Package.” Retrieved from http://www.water.ca.gov/waterenergygrant/docs/2014_WE_GL_PSP_Final_10102014.pdf

" California Department of Water Resources (2016). “Draft 2016 Water-Energy Grant Program Guidelines and Proposal Solici-
tation Package.” Retrieved from http://www.water.ca.gov/waterenergygrant/docs/Final%202016_WE_GL_PSP_6-28-16.pdf
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Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Local
purchase rates were adjusted for the Water-Energy Grant Program when project-level sourcing information
could be determined, based on project proposals. When a supplier or vendor was not known, the default
local purchase rate was assumed. For line-item level sourcing information for awarded projects, refer to
Appendix 20.2.

The default local purchase rate for the mileage basket varies between 4% and 100% because it represents
seven different industrial sectors. The default local purchase rate in IMPLAN was assumed for all seven
industries: Household income was 100%; retail stores — gasoline stations was 84.9%; insurance carriers was
50.8%; automotive repair and maintenance, except car washes, was 100%; monetary authorities and depos-
itor credit intermediation activities was 79.6%; employment and payroll only (state and local government,
non-education) was 100%; and tire manufacturing was 4%.

Table 20.3. Summary of Modeling Inputs for Water-Energy Grants

Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Maintenance and repair construction of

20.2% 2015-2019 90%
residential structures
Totalizing fluid meter and counting o Default
device manufacturing esze A0 RIS (4.7%)
?;:\:L:t:sctural, engineering, and related 1.3% 2015-2019 NJ/A 100%
Household laundry equipment Default Default
. 9.8% 2015-2019 .
manufacturing 8% 015-20 (38.3%) 1.2%)
Landscape and horticultural services 9.5% 2015-2019 N/A 100%
Plumbing fixture fitting and trim o Default Default
manufacturing 8.9% 2015-2019 (50.0%)* (51.4%)
California Pottery, ceramics, and plumbing fixture 299% 20152019 Default Default
Climate manufacturing e (66.6%)* (10.0%)
e L e Other commercial service industry o Default Default
24178 machinery manufacturing 44% 2015-2019 (77.8%)* (42.8%)
(CLEELUEDN \\anagement and consulting services 3.8% 2015-2019 N/A 86%
Individual and family services 3.0% 2015-2019 N/A 100%
I\/\alnte.nance.: and repair construction of 559 20152010 N/A 92%
nonresidential structures
Employment and payroll gnly (local 2.4% 2015-2019 N/A 100%
government, non-education)
Other electronic component o Default Default
manufacturing 11% 2015-2019 (46.0%)* (46.5%)
Default
. o i
Printing 0.47% 2015-2019 N/A (51.7%)
Other major household appliance Default Default
. 39% 2015-2019 n
manufacturing 0.39% 01520 (38.4%) (0.7%)

Continues next page.

Employment Benefits From California Climate Investments and Co-Investments
192



Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

) o Default Default
Hardware manufacturing 0.33% 2015-2019 (651%)" (161%)
. I ) Default
Wireless telecommunications carriers 0.30% 2015-2019 N/A
(99.4%)
Real estate establishments 0.25% 2015-2019 N/A DI
R (100%)
. o Default Default
Software publishers 0.25% 2015-2019 (37.2%)* (99.8%)
EnV|ron'mentaI .and other technical 0.20% 2015-2019 N/A 100%
consulting services
WaFer, sewage, and other treatment and 014% 2015-2019 N/A 100%
delivery systems
Default Default
Mileage basket 0.07% 2015-2019 .
California g (Varies) (4-100%)
Climate Labor and civic organizations 0.07% 2015-2019 N/A 100%
Investment = Jyp t and remediati Default
IHRYLARY aste management and remediation 005% 20152019  N/A o
($45.5 Million) [Raahda S
Default Default
) ) . i
Electronic computer manufacturing 0.03% 2015-2019 (39.3%)" (83.4%)
. . Default
Postal service 0.03% 2015-2019 N/A (90.3%)
Broadcast and wireless communications Default Default
: ) 02% 2015-2019 .
equipment manufacturing 0.0 015-20 (58.9%) (0.8%)
Radio and television broadcasting 0.02% 2015-2019 N/A 100%
Wired telecommunications carriers 0.01% 2015-2019 N/A Default
(93.9%)
. . o Default Default
Other plastics product manufacturing 0.01% 2015-2019 (331%) (331%)
Retail stores - Building material and N Default Default
garden supply 0.01% 20152019 (34.6%)* (94.6%)
California
Climate
Investment — . ) o Default
Monitoring Management and consulting services 100% 2015-2019 N/A (7195%)
Grants
($1.3 Million)
Induced
Co-Investment N/A N/A N/A N/A N/A

(N/A)

*These percentages represent the share of spending within an industry that goes to transaction costs (e.g., retailer services,
wholesaler services, etc.).
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21.State Water Project Turbines

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$26 Million $20 Million $6 Million

- -
et

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The State Water Project Turbines program pays for the replacement of hydroelectric turbine runners.
The program has been implemented at two separate facilities of the Oroville-Thermalito complex located
in the city of Oroville. One replacement is at the Edward Hyatt Powerplant (Hyatt) and the other is at

the Thermalito Pumping-Generating Plant (Thermalito). Both projects will improve energy generation
efficiency and availability, and will produce additional clean energy without increasing water use!!

The California State Water Project is the nation’s largest state-built water and power development and con-
veyance system. It includes facilities all across the state that capture, store, and convey water to 29 different
water agencies.? Among those facilities are hydroelectric power plants, which provide about 40% to 60% of

'California Air Resources Board (2016). “Greenhouse Gas Quantification Methodology for the Department of Water
Resources, State Water Project Turbines, Greenhouse Gas Reduction Funds Fiscal Year 2013-2014/2014-2015.” Retrieved from
https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/dwr_finalgm_13-14_14-15.pdf

2California Department of Water Resources (2017). “California State Water Project Today.” Retrieved from http://www.water.
ca.gov/swp/swptoday.cfm
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SWP’s annual energy requirements to pump water throughout California.® Increasing the hydrogeneration
potential of each of those plants, vis-a-vis energy-efficiency improvements, helps displace power obtained
from fossil fuels for meeting pump load demands.

Administration

The California Department of Water Resources (DWR) administers the State Water Project Turbines pro-
gram. The program was developed in coordination with the Climate Action Team State Operations Working
Group, a task force comprising state agencies including the California Environmental Protection Agency,
Department of General Services, Air Resources Board, Department of Toxic Substances Control, Depart-
ment of Water Resources, Office of the State Chief Information Officer, California Energy Commission,
Department of Transportation, Department of Resources, Recycling, and Recovery (CalRecycle), and De-
partment of Finance.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the State Water Project Tur-
bines program between FY 2013-14 and FY 2015-16, totaling $20 million, are supporting a total of 114 full-
time equivalent (FTE) job-years in California.* We estimate that these appropriations induced $6 million
in co-investment, supporting an additional 33 FTE job-years.® When modeled together, appropriated
funds and induced co-investment support a total of 148 FTE job-years.®” See Table 21.1 for a breakdown of
these employment benefits by direct, indirect, and induced jobs.®

Table 21.1. Direct, Indirect, and Induced Jobs Supported by the State Water Project
Turbines Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 51 45% 15 47%
Indirect Jobs 27 24% 7 23%
Induced Jobs 35 31% 10 31%
Total 4 100% 33 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

All of the direct jobs supported by the State Water Project Turbines program occur in the architectural,
engineering, and related services (i.e., external consultants hired for design construction and installation
activities). The only other directly impacted industry is turbine and turbine generator set units manufac-
turing. The turbines that are being purchased are manufactured out-of-state, so no in-state jobs are

3California Climate Change. “Near-Term Implementation Plan Strategy 2B: State Water Project Efficiency.” Retrieved from
http://www.climatechange.ca.gov/climate_action_team/reports/catnip/state_operations/State%200perations%20
water%20project%20EE%20CATNIP.pdf

It is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

*Ibid.

¢Ibid.

’Disaggregated job numbers do not add up to the total job number because of rounding that occurs within IMPLAN when
investment flows are modeled together.

8See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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supported by these manufacturing activities. A summary of the indirect and induced jobs, by industry,
supported by the State Water Project Turbines program can be found in Appendix 21.1.

Methodology

In order to model the State Water Project Turbines program in IMPLAN, all financial flows associated with
the program had to be tracked and totaled, including both California Climate Investment funding and
induced co-investment. After quantifying the investment totals, the details on how they were (or will be)
spent also had to be determined, including identifying all of the affected industries, the spending time line
of the program, the presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of the State Water Turbines program. Before reading the following section, we recommend readers
first review the Methodology chapter in Part |, which provides an overview of the economic input-out-

put model used in this study (IMPLAN Version 3.1). For a summary of the information described below, see
Table 21.2.

California Climate Investment

From FY 2013-14 through FY 2015-16, $20 million in California Climate Investment funding was allocated to
the State Water Project Turbines program. The funds will be equally split between the replacement projects
at the Hyatt and Thermalito plants. No funds were allocated for state-level operations or administration.®

Induced Co-investment

The total project cost is $26 million, of which California Climate Investments will cover $20 million. The
remaining $6 million will be covered by DWR. All of these funds are considered induced because turbine re-
placement is not a divisible activity that could be partially implemented with DWR’s matching funds. In other
words, all $26 million is needed to realize the project. Without state funding, it is assumed that DWR would
use matching funds to maintain existing turbine infrastructure, which does not operate as efficiently as the
replacement turbines.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by the State Water Project Turbines program, funds must be tracked according to how they are
spent.

DWR will provide existing positions to perform the work associated with the two turbine replacement
projects, so all funds will be spent on external consultants for design, construction, and installation-relat-

ed costs. A detailed cost estimate for both turbine replacement projects was prepared by Voith GmbH, a
global hydroelectric turbine manufacturer. All design and manufacture costs were coded as “turbine and
turbine generator set units manufacturing” in IMPLAN, an industry that comprises establishments primar-
ily engaged in manufacturing turbines (except aircraft) and complete turbine generator set units, such as
steam, hydraulic, gas, and wind. All replacement and rehabilitation activities were modeled as “architectural,
engineering, and related services” in IMPLAN, an industry that comprises establishments primarily engaged

?California Air Resources Board (2017). “Expenditure Records from Agencies Receiving GGRF Monies.” Retrieved from https://
www.arb.ca.gov/cc/capandtrade/auctionproceeds/expenditurerecords.htm
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in the design, development, and utilization of machines, materials, instruments, structures, processes, and
systems. The assignments undertaken by these establishments include the following activities: provision of
advice, preparation of feasibility studies, preparation of preliminary and final plans and designs, provision
of technical services during the construction or installation phase, inspection and evaluation of engineer-
ing projects, and related services. See Appendix 21.2 for a detailed summary of how line-item costs were
coded in IMPLAN.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. Spending for the State Water Project
Turbines program began in 2015 ($3.5 million). It is assumed all remaining funds will be spent between 2016
and 2017, split evenly between each year.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.q.,
retailer services, wholesaler services, etc.). The replacement turbines and related equipment will be
purchased directly from Voith, so pricing margins were not assumed for this economic sector. Similarly,
pricing margins were not applicable for architectural, engineering, and related services because these
services are not purchased through a third-party retailer.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. All
manufacturing activities will be completed by Voith, a global hydroelectric turbine manufacturer. Voith has
no production facilities in California, so the local purchase rate for turbine manufacturing was adjusted to
0%."% 1t is assumed that all engineering and installation services will also be completed by Voith, which has a
regional office in Sacramento that provides engineering assistance for end users, as well as on-site training
for equipment maintenance and operation.™ Since Voith has a California office dedicated to engineering
services, the local purchase rate for this sector was adjusted to 100%.

Table 21.2. Summary of Modeling Inputs for the State Water Project Turbines Program

Shareof | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Turbine and turbine generator

. . . % - %
California Climate Sy N Yot late % 2015-2017 None 0%
Investment . . .
($20 Million) Archltectura.]I, engineering, and 45% ST N/A —
related services
Turbine and turbine generator cco; 2015-2017 None 0%
Induced set units manufacturing ° e
Co-investment - I ) i 5

($6 Million) Architectural, engineering, an 45% 2015-2017 N/A 100%

related services

“Voith in USA. “Locations in the United States.” Retrieved from http://voith.com/usa/en/locations-in-usa-709.htm
" Voith in USA. “Sacramento (CA).” Retrieved from http://voith.com/usa/en/784.htm?city=Sacramento%20(CA)
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Z2. Sacramento-San Joaquin
Delta and Coastal
Wetlands Restoration

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$15.4 Million $15.4 Million N/A

Y - v 4
A A
et

170 170 NIA
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Sacramento-San Joaquin Delta and Coastal Wetlands Restoration program provides grants to public
agencies and nonprofit organizations to restore or enhance wetlands along the confluence of the Sacra-
mento and San Joaquin rivers and the California coast. The grants are awarded on a competitive basis, with
no specified upper limit on how much money can be requested, as long as it is within the bounds of the
program’s total budget

The central goal of the program is to achieve greenhouse gas (GHG) reductions through carbon

'California Department of Fish and Wildlife (2014). “Wetlands Restoration for Greenhouse Gas Reduction —Grant Program- FY
2014-2015 Proposal Solicitation Notice.” Retrieved from https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=91275&inline
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sequestration (i.e., photosynthetic uptake of carbon in living biomass) and avoided emissions (i.e.,
protecting wetlands from conversion to more carbon-intensive land uses). The program also provides a
number co-benefits, including enhanced fish and wildlife habitat, protected and improved water quality
and quantity, improved flood protection for local communities, and reduced or reversed land subsidence.

The first round of grants was distributed in 2015 to four restoration projects totaling $15.4 million.? Three of
the four projects were coastal wetland restoration projects, with the remaining project taking place in the

Sacramento-San Joaquin Delta on Sherman Island. Together, these projects restore or reconstruct around
1,800 acres of wetland ecosystems.’

Administration

The California Department of Fish and Wildlife (DFW) administers the Sacramento-San Joaquin Delta
and Coastal Wetlands Restoration program. The program is housed within DFW’s Watershed Restoration
Grants Branch, which provides a number of science-informed grants aimed at improving the ecological
functioning of degraded lands.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Sacramento-San Joaquin
Delta and Coastal Wetlands Restoration program between FY 2013-14 and FY 2015-16, totaling $15.4 million,
are supporting a total of 170 full-time equivalent (FTE) job-years in California.* These job-years reflect
solely the effect of California Climate Investment funding, since no induced co-investment was determined
for the program (see the following Methodology section of this chapter for details on this determination).

See Table 22.1 for a breakdown of the program’s employment benefits by direct, indirect, and induced jobs.®

Table 22.1. Direct, Indirect, and Induced Jobs Supported by the Sacramento-San
Joaquin Delta and Coastal Wetlands Restoration Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 98 58% N/A N/A
Indirect Jobs 31 19% N/A N/A
Induced Jobs 38 23% N/A N/A
Total 170 100% N/A N/A

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The Sacramento-San Joaquin Delta and Coastal Wetlands Restoration program supports direct jobs in a
variety of industrial sectors. The majority of these jobs occur in the construction sector, which is explained
by the program funds that go toward landscape rehabilitation. The second most impacted industrial sector

2California Department of Fish and Wildlife (2015). “CDFW Awards $21 Million in Grants for Greenhouse Gas Reduction
Projects.” Retrieved from https://cdfgnews.wordpress.com/2015/04/30/cdfw-awards-21-million-in-grants-for-greenhouse-
gas-reduction-projects/

3California Air Recourses Board (2016). “2015 County and Legislative District List of Implemented GGRF Projects Reported
by Agencies Implementing California Climate Investments.” Retrieved from http://www.arb.ca.gov/cc/capandtrade/
auctionproceeds/ggrf_project_list_for_2016_annual_report.xlsx (ggrf_project_list_for_2016_annual_report)

*It is not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how investment
dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the scope
of this study.

’See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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is museums, historical sites, zoos and parks, which is the sector that represents nature preserves and con-
servation areas in IMPLAN. These organizations receive around 12% of program funds for administration

and project management. Most of the other direct jobs occur in industries that provide support services for
restoration crews (e.g., landscape and horticultural services; support activities for agriculture and forestry,
architectural, engineering, and related services; etc.). The remaining direct jobs occur in sectors that collect
and analyze data (i.e., environmental and other technical consulting services and scientific research and
development services), produce field equipment (e.g., watch, clock, and other measuring and controlling
device manufacturing), and performance maintenance activities (e.g., maintenance and repair construction
of nonresidential structures). See Table 22.2 for a summary of the direct jobs supported by the Sacramen-
to-San Joaquin Delta and Coastal Wetlands Restoration program.

Table 22.2. Direct Jobs Supported by the Sacramento-San Joaquin Delta and Coastal
Wetlands Restoration Program (by Industry)®

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Construction of other new nonresidential structures 604 61.5%
Museums, historical sites, zoos, and parks (including nature 164 16.7%
preserves and conservation areas)

Landscape and horticultural services 89 91%
Architectural, engineering, and related services 3.7 3.8%
Maintenance and repair construction of nonresidential structures 24 2.4%
Support activities for agriculture and forestry 2.3 2.4%
Environmental and other technical consulting services 1.6 1.6%
Scientific research and development services 09 1.0%
Employment and payroll of state government, non-education 09 09%
Watch, clock, and other measuring and controlling device

manufacturing 0.2 0.2%
Subtotal of Top 10 Industries 97.7 99.6%
Total of All Industries 98.2 100%

Induced Co-investment

N/A N/A N/A

¢A summary of the indirect and induced jobs, by industry, supported by the Sacramento-San Joaquin Delta and Coastal
Wetlands Restoration program can be found in Appendix 22.1.
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Methodology

In order to model the Sacramento-San Joaquin Delta and Coastal Wetlands Restoration program in IMPLAN,
all financial flows associated with the program had to be tracked and totaled, including both California
Climate Investment funding and induced co-investment. After quantifying the investment totals, the details
on how they were (or will be) spent also had to be determined, including identifying all of the affected
industries, the spending time line of the program, the presence or absence of pricing margins, and the local
purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of this program. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model that was
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 22.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, a total of $27 million in California Climate Investment funding was
appropriated to DFW for restoration grants.” Of those funds, $15.4 million was allocated to the Sacramento-
San Joaquin Delta and Coastal Wetlands Restoration program, $5.9 million was allocated to the Mountain
Meadow Ecosystems program, and $5.7 million was allocated to state-level program administration.® The
job-years supported by the latter two allocations were excluded from the job totals reported in this chapter
and are instead reported in Part Il — chapter 23 and Part I - chapter 3 of this report, respectively. All $15.4
million in funding for the Sacramento-San Joaquin Delta and Coastal Wetlands Restoration program has
been awarded to grantees. See Appendix 22.2 for a list of the four projects that received funding through
this program.

Induced Co-investment

There is no required cost-share to receive a restoration grant through the Sacramento-San Joaquin Delta
and Coastal Wetlands Restoration program. Yet, grantees leveraged $12.4 million in outside funds toward
the completion of their proposed projects. However, it is not known which of these locally matched funds
were specifically induced by the program, and which would have likely been secured for the projects even
in the absence of California Climate Investment funding.® Without detailed data on how grantees would
have spent matching funds in the absence of a restoration grant, only the employment benefits of Califor-
nia Climate Investment dollars (described above) were modeled for this program.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the employment
benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employment
multiplier that translates investment dollars into job-years. Table 22.3 summarizes the industrial sectors
directly impacted by the Sacramento-San Joaquin Delta and Coastal Wetlands Restoration program. These
industry codes and their percentage share of total project spending were based on the proposed budgets
and work plans submitted by the four awarded projects. For line-item level information on how each
expenditure was coded for each project, refer to Appendix 22.2. Industrial sectors that constituted less

’DFW (Email correspondence, May 2, 2017).

8Ibid.

?California Department of Fish and Wildlife (2014). “Wetlands Restoration for Greenhouse Gas Reduction -Grant Program- FY
2014-2015 Proposal Solicitation Notice.” Retrieved from http://www.sfbayjv.org/fundingdocs/GHG%20Reduction%20pro-
gram%20PSN%2011_10_14.pdf
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than 0.01% of overall spending were excluded from the employment model for this program because their
impacts were negligible.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for the
Sacramento-San Joaquin Delta and Coastal Wetlands Restoration program begins in 2015 and ends in 2020.
Grant agreements began in June of 2015 and can extend until 2020.'° Funds are assumed to be spent in
equal amounts each year between 2015 and 2020.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction
costs associated with purchasing a particular good. When margins were appropriate for spending on a
particular industry, we relied on IMPLAN’s built-in assumptions.

Most of the industrials sectors directly impacted by the Sacramento-San Joaquin Delta and Coastal
Wetlands Restoration program are service-related industries, and since services are not purchased through
a third-party retailer, pricing margins were not applicable for these sectors. It is assumed that scientific
equipment was custom-ordered directly from the manufacturer, so margins were not applied for these
expenditures (modeled as “watch, clock, and other measuring and controlling device manufacturing” in
IMPLAN). It is also assumed that plants were purchased directly from nurseries (modeled as “greenhouse,
nursery, and floriculture production” in IMPLAN), so margins were not applied for these expenditures either.
General supplies and equipment, however, are assumed to be purchased from retail centers (modeled as
“retail stores-building and garden supply” in IMPLAN).

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Local
purchase rates were adjusted for the Sacramento-San Joaquin Delta and Coastal Wetlands Restoration
program when project-level sourcing information could be determined, based on project budgets. When
a supplier or vendor was not known, the default local purchase rate in IMPLAN was assumed. For line-item
level sourcing information, refer to Appendix 22.2.

'°California Department of Fish and Wildlife (2014). “FY 2014/15 Wetlands Restoration for Greenhouse Gas Reduction Program
Application Form with Instructions.” Retrieved from https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=91277&inline
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Table 22.3. Summary of Modeling Inputs for the Sacramento-San Joaquin Delta and
Coastal Wetlands Restoration Program

Share Of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate
Construction of other new o Default
nonresidential structures 65.6% 2015-2020 N/A (999%)
Museums, historical sites, zoos, and 1.99% 2015-2020 N/A 100%
parks
Watch, cIocl$, and ther measurlng. 5 0% 2015-2020 None Default
and controlling device manufacturing (69%)
Archltectural, engineering, and related 45% 2015-2020 N/A 96.3%
services
. . o Default
Landscape and horticultural services 34% 2015-2020 N/A (999%)
. (e}
Maintenance and repair construction o Default
of nonresidential structures 3.3% 2015-2020 by (85.9%)
SC|er1t|ﬁc research and development 25% 2015-2020 N/A 84.5%
services
Support activities for agriculture and Default
State forpeZtry 9 1.0% 20152020  N/A (9992%)
Investment iy | and oth il '
($15.4 Million) nV|ron.menta an other technica 09% 20152000 N/A 100%
consulting services
Employment and payroll c?nly (state 0.8% 2015-2020 N/A 100%
government, non-education)
Greenhguse, nursery, and floriculture 0.4% 2015-2020 None Default
production (731%)
Retail stores - Building material and o Default Default
garden supply 0.2% 20152020 (34.6%)* (94.6%)
Management and consulting services 0.1% 2015-2020 N/A (D;;f(a)li/l;
. (e}
. ) o Default
Retail sStores - Miscellaneous 0.1% 2015-2020 N/A (99.7%)
. ‘o
Printing 0.03% 20152020  N/A ?;?;';
. (o]
Electronic and precision equipment o Default
repair and maintenance 0.01% 2015-2020 BUES (99.7%)
Induced
Co-investment E\J/\ N/A N/A N/A N/A

(N/A)

*These percentages represent the share of spending within an industry that goes to transaction costs (e.g., retailer services,
wholesaler services, etc.).
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/3. Mountain Meaaow
Ecosystems Restoration

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$5.9 Million $5.9 Million N/A

Y - v 4
A
sk ar

63 N/A
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Mountain Meadow Ecosystems Restoration program provides grants to public agencies and nonprofit
organizations to restore or enhance California mountain meadow ecosystems. The grants are awarded on
a competitive basis, with no specified upper limit on how much money can be requested, as long as it is
within the bounds of the program’s total budget.!

Like the Sacramento-San Joaquin Delta and Coastal Wetlands Restoration program, the central goal of this
program is to achieve greenhouse gas (GHG) emissions reductions through carbon sequestration (i.e.,
photosynthetic uptake of carbon in living biomass) and avoided emissions (i.e., protecting wetlands from
conversion to more carbon-intensive land uses). Additionally, the program provides a number co-benefits,

'California Department of Fish and Wildlife (2014). “Wetlands Restoration for Greenhouse Gas Reduction —Grant Program- FY
2014-2015 Proposal Solicitation Notice.” Retrieved from https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=91275&inline
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including reduced peak flows within and downstream of mountain meadows; increased late-season flows
downstream of mountain meadows, increased water storage capacity in mountain meadows; as well as
enhanced fish, wildlife, and habitat.

Compared to coastal wetland ecosystems, there is a relative lack of scientific literature and research related
to GHG reductions in mountain meadow ecosystems. Thus, projects under this program must include a
research component in addition to restoration activities. Research objectives should advance scientific
understanding of carbon sequestration in mountain meadow ecosystems in order to help inform future
GHG mitigation projects.?

The first round of grants was distributed in 2015 to eight restoration projects totaling $5.9 million.? The
projects involve plugging degraded channels, creating ponds in excavated pits, re-vegetating land surfaces,
improving roadway drainage, among other restoration activities. Together, these projects restore around
700 acres of wet meadow ecosystems.*

Administration

The California Department of Fish and Wildlife (DFW) administers the Mountain Meadow Ecosystems Resto-
ration program. The program is housed within DFW’s Watershed Restoration Grants Branch, which provides
a number of science-informed grants aimed at improving the ecological functioning of degraded land.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Mountain Meadow
Ecosystems Restoration program between FY 2013-14 and FY 2015-16, totaling $5.9 million, are supporting a
total of 63 full-time equivalent (FTE) job-years in California.’ These job-years reflect solely the effect of
California Climate Investment funding, since no induced co-investment was determined for the program
(see the following Methodology section of this chapter for details on this determination). See Table 23.1
for a breakdown of the program’s employment benefits by direct, indirect, and induced jobs.®

2California Department of Fish and Wildlife (2014). “Wetlands Restoration for Greenhouse Gas Reduction -Grant Program- FY
2014-2015 Proposal Solicitation Notice.” Retrieved from http://www.sfbayjv.org/fundingdocs/GHG%20Reduction%20pro-
gram%20PSN%2011_10_14.pdf

3California Department of Fish and Wildlife (2015). “CDFW Awards $21 Million in Grants for Greenhouse Gas Reduction Proj-
ects.” Retrieved from https://cdfgnews.wordpress.com/2015/04/30/cdfw-awards-21-million-in-grants-for-greenhouse-gas-
reduction-projects/

“California Air Resources Board (2016). “2015 County and Legislative District List of Implemented GGRF Projects Reported by
Agencies Implementing California Climate Investments.” Retrieved from http://www.arb.ca.gov/cc/capandtrade/auction-
proceeds/ggrf_project_list_for_2016_annual_report.xlsx (ggrf_project_list_for_2016_annual_report)

*Itis not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how investment
dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the scope
of this study.

¢See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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Table 23.1. Direct, Indirect, and Induced Jobs Supported by the Mountain Meadows
Ecosystems Restoration Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 36 58% N/A N/A
Indirect Jobs 1 17% N/A N/A
Induced Jobs 16 25% N/A N/A
Total 63 100% N/A N/A

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The Mountain Meadow Ecosystems Restoration program supports direct jobs in a variety of sectors.

Most of these jobs occur in the environmental and other technical consulting services sector. These jobs
are explained by program funds that go to grantees for project management, as well as funds that go to
subcontractors for technical tasks, such as California Environmental Quality Act (CEQA) review, carbon
sampling, wildlife surveys, and other environmental monitoring activities. The construction sector is the
second most impacted industry, which is explained by program spending that goes toward landscape
rehabilitation activities. The remaining direct jobs occur in industries that provide administrative support
(e.g., museums, historical sites, zoos, and parks; labor and civic organizations, etc.), scientific expertise (i.e.,
scientific research and development services), and support services for restoration crews (e.q., support
activities for agriculture and forestry, truck transportation, architectural, engineering, and related services,
etc.) See Table 23.2 for a summary of the direct jobs supported by the Mountain Meadow Ecosystems
Restoration program.

Table 23.2. Direct Jobs Supported by the Mountain Meadow Ecosystems Restoration
Program (by Industry)’

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Environmental and other technical consulting services n9 32.7%
Construction of other new nonresidential structures 8.8 24.3%
Scientific research and development services 31 8.6%
Landscape and horticultural services 29 8.0%
Management consulting services 2.7 73%
Museums, historical sites, zoos, and parks 2.2 61%
Labor and civic organizations 2.0 5.5%
Support activities for agriculture and forestry 1.2 3.3%
Truck transportation 0.6 1.6%
Architectural, engineering, and related services 04 1.0%
Subtotal of Top 10 Industries 35.8 98.5%
Total of All Industries 36.3 100%
N/A N/A N/A

’A summary of the indirect and induced jobs, by industry, supported by the Mountain Meadows Ecosystems Restoration
program can be found in Appendix 23.1.
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Methodology

In order to model the Mountain Meadow Ecosystems Restoration program in IMPLAN, all financial flows
associated with the program had to be tracked and totaled, including both California Climate Investment
funding and induced co-investment. After quantifying the investment totals, the details on how they were
(or will be) spent also had to be determined, including identifying all of the affected industries, the spending
time line of the program, the presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of this program. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model that was
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 23.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, a total of $27 million in California Climate Investment funding was
appropriated to DFW for restoration grants.® Of those funds, $5.9 million was allocated to the Mountain
Meadow Ecosystems program, $15.4 million was allocated to the Sacramento-San Joaquin Delta and Coastal
Wetlands Restoration program, and $5.7 million was allocated to state-level program administration.® The
job-years supported by the latter two allocations were excluded from the job totals reported in this chapter
and are instead reported in Part Il — chapter 22 and Part I - chapter 3 of this report, respectively. All $5.9
million in funding for the Mountain Meadow Ecosystems Restoration program has been awarded to grant-
ees. See Appendix 23.2 for a list of the eight projects that received funding through this program.

Induced Co-investment

There is no required cost-share to receive a restoration grant the Mountain Meadow Ecosystems
Restoration program. Yet, grantees leveraged $2.7 million in outside funds toward the completion of their
proposed projects. However, it is not known which of these locally matched funds were specifically induced
by the program, and which would have likely been secured for the restoration projects even in the absence
of California Climate Investment funding.'® Without detailed data on how grantees would have spent
matching funds in the absence of a restoration grant, only the employment benefits of California Climate
Investment dollars (described above) were modeled for this program.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the employment
benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employment
multiplier that translates investment dollars into job-years. Table 23.3 summarizes the industrial sectors di-
rectly impacted by the Mountain Meadow Ecosystems Restoration program. These industry codes and their
percentage share of total project spending were based on the proposed budgets and work plans submitted
by the eight awarded projects. For line-item level information on how each expenditure was coded for each
project, refer to Appendix 23.2.

Of particular note, the mileage basket is a mix of industries, based on the average breakdown of annual

8DFW (Email correspondence, May 2, 2017).

?Ibid.

California Department of Fish and Wildlife (2014). “Wetlands Restoration for Greenhouse Gas Reduction -Grant Program- FY
2014-2015 Proposal Solicitation Notice.” Retrieved from http://www.sfbayjv.org/fundingdocs/GHG%20Reduction%20pro-
gram%20PSN%2011_10_14.pdf
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vehicle costs reported in the American Automobile Association’s 2015 Your Driving Costs study." The mix of
industries in the mileage basket include: household income (42%), retail stores — gasoline stations (19.3%),
insurance carriers (12.8%), automotive repair and maintenance, except car washes (8.8%), monetary author-
ities and depositor credit intermediation activities (7.7%), employment and payroll only (state and local gov-
ernment, non-education) (7.7%), and tire manufacturing (1.7%). Household income is a unique industry in
the basket because it does not directly correspond to a vehicle cost, and instead represents reimbursement
dollars that go toward vehicle depreciation, which vehicle owners may spend in a variety of ways.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for the
Mountain Meadow Ecosystems Restoration program begins in 2015 and ends in 2020. According to the
program’s application form, grant agreements did not begin until June 2015 and cannot extend past March
1,2020." Funds are assumed to be spent in equal amount each year between 2015 and 2020.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g., re-
tailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction costs
associated with purchasing a particular good. When margins were appropriate for spending on a particular
industry, we relied on IMPLAN’s built-in assumptions.

Most of the industrials sectors directly impacted by the Mountain Meadow Ecosystem Restoration program
are service-related, and since services are not purchased through a third-party retailer, pricing margins
were not applicable these sectors. It is assumed that scientific equipment and monitoring devices were
ordered directly from the manufacturer, so margins were not applied for these expenditures (modeled as
“watch, clock, and other measuring and controlling device manufacturing” and “other general-purpose
machinery manufacturing” in IMPLAN). It is also assumed that plants were purchased directly from nurseries
(modeled as “greenhouse, nursery, and floriculture production” in IMPLAN), so margins were not applied
for these expenditures either. General supplies and equipment, however, are assumed to be purchased
from retail centers (modeled as “retail stores-building and garden supply in IMPLAN). Margins were also
assumed for the mileage basket.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Local
purchase rates were adjusted for the Mountain Meadow Ecosystem Restoration program when project-
level sourcing information could be determined, based on project budgets. When a supplier or vendor was
not known, the default local purchase rate was assumed. For line-item level sourcing information, refer to
Appendix 23.2.

The default local purchase rate for the mileage basket varies between 4% and 100% because the mileage

"The American Automobile Association Newsroom (2015). “Annual Cost to Own and Operate a Vehicle Falls to $8,698, Finds
AAA.” Retrieved from http://newsroom.aaa.com/2015/04/annual-cost-operate-vehicle-falls-8698-finds-aaa-archive/

2 California Department of Fish and Wildlife (2014). “FY 2014/15 Wetlands Restoration for Greenhouse Gas Reduction Program
Application Form with Instructions.” Retrieved from https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=91277&inline
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basket represents seven different industrial sectors. The default local purchase rate in IMPLAN was assumed
for all seven industries: Household income was 100%; retail stores — gasoline stations was 84.9%; insurance
carriers was 50.8%; automotive repair and maintenance, except car washes, was 100%; monetary authori-
ties and depositor credit intermediation activities was 79.6%; employment and payroll only (state and local
government, non-education) was 100%; and tire manufacturing was 4%.

Table 23.3. Summary of Modeling Inputs for the Mountain Meadows Ecosystem
Restoration Program

Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Scientific research and development

31.4% 2015-2020 58%
services
Construction of other new nonresidential o Default
structures 0 pa e b (99.9%)
EnV|ron.menta| .and other technical 173% 20152020 N/A 100%
consulting services
Management and consulting services 6.6% 2015-2020 N/A 97.2%
Civic, social, professional, and similar
. 4.5% 2015-2020 N/A 100%
organizations
Museums, historical sites, zoos and parks 4.2% 2015-2020 N/A 100%
) . Default
Landscape and horticultural services 29% 2015-2020 N/A
(999%)
Default
: o i
Truck transportation 1.7% 2015-2020 N/A (91.0%)
. . Support activities for agriculture and o o
California  PARARNN 13% 20152020  N/A 100%
Climate . . .
Investment Archltectural, engineering, and related 19% 2015-2020 N/A Defaglt
($5.9 Million) ESAISS (95.7%)
Watch, <;Iock, an"ld other meaSL!rlng and 1% 2015-2020 None Default
controlling device manufacturing (4.7%)
Retail stores — Building material and Default Default
1.0% 2015-202
garden supply e Q52107 (34.6%)* (94.6%)
. . o Default
Stone mining and quarrying 0.7% 2015-2020 N/A (26.6%)
Default Default
Mil k 3% 2015-202 .
ileage basket 0.3% 015-2020 (Varies) 4t0100%)
Employment and payroll iny (state 0.3% 2015-2020 N/A 100%
government, non-education)
Greenhc?use, nursery, and floriculture 0.2% 2015-2020 None Default
production (731%)
. . . o Default
Special design services 0.1% 2015-2020 N/A (99.4%)
. ) ) Default
Automotive equipment rental and leasing 0.1% 2015-2020 N/A (88.8%)
. o

Continues next page.
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Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Default
o,

Printing 0.1% 2015-2020 (51.7%)
g : o Default
Periodical publishers 0.1% 2015-2020 N/A (72.0%)
California Default
Climate Food services and drinking places 0.1% 2015-2020 N/A (99.5%)

. o

Investment H | h faul
($59 mil-  ESUE general-purpose machinery 0.00% 20152020 None De aou t
lion) manufacturing (3.6%)
Hotels and motels 0.02% 2015-2020 N/A Default

(171%)
) o Default
U.S. Postal Service 0.01% 2015-2020 N/A (90.3%)

Co-investment )W/ N/A N/A N/A N/A

*These percentages represent the share of spending within an industry that goes to transaction costs (e.g., retailer services,
wholesaler services, etc.).
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24. Forest Health Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$18.2 Million $18.2 Million N/A

o]

Yy - v L,
i i
QR QR
315 315 N/A
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Forest Health Program provides grants and cost-share agreements to projects that enhance tree cover
on disturbed forestland, reduce wildfire hazards, prevent pest and disease outbreaks, and advance scientific
understanding of carbon cycling mechanisms in forest ecosystems. The goal of the program is to ensure
that California’s forests continue to be a significant carbon storage sink, as well as renewable source of fuel
and fiber.

The Forest Health Program comprises five subprograms:

1. California Forest Improvement Program (CFIP) Reforestation: This program provides funding
for small forest landowners to plant forest trees. It is a cost-share program that targets private non-
industrial forest landowners with small acreages of ownership (i.e., 20 to 5,000 acres of forestland).

2. Watershed Reforestation and Restoration: This program provides grants for the reforestation

'CAL FIRE (2012). “California Forest Improvement Program.” Retrieved from http://calfire.ca.gov/resource_mgt/resource_
mgt_forestryassistance_cfip
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and restoration of land disturbed by large catastrophic wildfires, as well as forest improvement
activities such as post-fire fuel hazard reduction and utilization of biomass. The program is designed
for large projects (i.e., watershed wide) that group together multiple landowners.?

3. Forest Pest Control: This program provides grants for projects that reduce native and/or exotic
insects and diseases that threaten California forests. The activities funded include the removal of
infected/infested trees, forest thinning (i.e., selective removal of trees that are highly susceptible
to pests), utilization of removed vegetation for biomass or wood products, and restoring pest-
impacted landscapes through reforestation.?

4. Demonstration State Forest Research: This program provides grants to universities, public
agencies, and other organizations for research projects related to forest carbon sequestration and
greenhouse gas (GHG) emissions reduction. Projects can include research, monitoring, and valida-
tion of existing vegetation, wildlife, fuel, and carbon sequestration models.*

5. Fuels Reduction: This program provides grants for selective removal and utilization of vegetation
to reduce wildfire hazards on land managed by public, tribal, or nonprofit organizations. The pro-
gram also provides cost-share agreements to private landowners participating in CFIP Restoration
for the selective removal and utilization of vegetation to reduce wildfire hazard.®

From FY 2013-14 through 2015-16, a total of 29 projects have been launched, totaling $10 million dollars in
implemented funds. Most of the implemented projects were CFIP Restoration projects (18 projects totaling
$0.7 million), followed by Watershed Reforestation and Restoration projects (seven projects totaling $7.6
million), Forest Pest Control projects (three projects totaling $1.5 million), and one Demonstration State
Forest Research Program ($0.2 million).

Administration
The California Department of Forestry and Fire Protection (CAL FIRE) administers the Forest Health
Program. All subprograms are implemented directly by the awarded grantees.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Forest Health Program
between FY 2013-14 and FY 2015-16, totaling $18.2 million, are supporting a total of 315 full-time equivalent
(FTE) job-years in California.” These job-years stem solely from California Climate Investment funding,
since no induced co-investment was determined for the program (see the following Methodology section

2CAL FIRE (2012). “Greenhouse Gas Reduction Fund (GGRF) — Watershed Reforestation and Restoration Grants.” Retrieved
from http://calfire.ca.gov/resource_mgt/resource_mgt_GGRF_Watershed-Reforestation

3CAL FIRE (2012). “Pest Management Program.” Retrieved from http://calfire.ca.gov/resource_mgt/resource_mgt_pestman-
agement

*CAL FIRE (2012). “Demonstration State Forests.” Retrieved from http://calfire.ca.gov/resource_mgt/resource_mgt_statefor-
ests

SCAL FIRE (2012). “Greenhouse Gas Reduction Fund (GGRF) — Fuels Reduction.” Retrieved from http://calfire.ca.gov/re-
source_mgt/resource_magt_fuelreduction

¢ California Air Resources Board (2016). “2015 County and Legislative District List of Implemented GGRF Projects Reported by
Agencies Implementing California Climate Investments.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/auction-
proceeds/ggrf_project_list_for_2016_annual_report.xlsx

71t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how investment
dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the scope
of this study.
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of this chapter for details on this determination). See Table 24.1 for a breakdown of the program’s employ-
ment benefits by direct, indirect, and induced jobs.?

Table 24.1. Direct, Indirect, and Induced Jobs Supported by the Forest Health Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 245 78% N/A N/A
Indirect Jobs 13 4% N/A N/A
Induced Jobs 56 18% N/A N/A
Total 315 100% N/A N/A

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of the direct jobs supported by the Forest Health Program occur in the forestry sector

(i.e., “support activities for agriculture and forestry” in IMPLAN). The occupations in this sector consist

of forestry experts and laborers who provide a wide array of services, including forest pest control,
reforestation, and forest protection. The local government sector is the second most directly impacted
sector, which is explained by the funds that go to local conservation districts for project planning,
administration, monitoring, and reporting. Forestry, forest products, and timber tract production is the
third most directly impacted sector, which is explained by funds that go toward the procurement of trees
for reforestation purposes. The remaining direct jobs occur in sectors that involve the construction of
fencing (i.e., construction of other new nonresidential structures), the quantification of GHG reduction
benefits (i.e., scientific research and development services), and the retailing of field equipment (i.e., retail
— building material and garden equipment and supplies stores). See Table 24.2 for a summary of the direct
jobs supported by the Forest Health Program.

Table 24.2. Direct Jobs Supported by the Forest Health Program (by Industry)®

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Support activities for agriculture and forestry 2279 93.19%
Employment and payroll of local government, non-education 8.2 3.34%

Forestry, forest products, and timber tract production 6.6 2.69%
Construction of other new nonresidential structures 1.2 0.47%

Scientific research and development services 0.7 0.27%

Retail — Building material and garden equipment and supplies stores 0.1 0.04%

Total of All Industries 244.5 100%

Induced Co-investment

N/A N/A N/A

8See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
?A summary of the indirect and induced jobs, by industry, supported by the Forest Health Program can be found in Appendix
24.1.
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Methodology

In order to model the Forest Health Program in IMPLAN, all financial flows associated with the program had
to be tracked and totaled, including both California Climate Investment funding and induced co-invest-
ment. After quantifying the investment totals, the details on how they were (or will be) spent also had to be
determined, including identifying all of the affected industries, the spending time line of the program, the
presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of the Forest Health Program. Before reading the following section, we recommend readers first
review the Methodology chapter in Part I, which provides an overview of the economic input-output
model that was used in this study (IMPLAN Version 3.1). For a summary of the information described below,
see Table 24.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $24.2 million in California Climate Investment funding was allocated to
the Forest Health Program and the Forest Legacy Program.'® Of these funds, $1.8 million was allocated to
CAL FIRE for program administration and $4.2 million was set for conservation easements (i.e., the Forest
Legacy Program), leaving $18.2 million available for the five grant subprograms under the Forest Health Pro-
gram." The job-years supported by the $1.8 million in funding for state-level administration were excluded
from the job totals reported in this chapter and are instead reported in chapter 3 of Part 1. Similarly, the
job-years supported by the $4.2 million in funding set aside for conservation easements are reported in the
chapter for the Forest Legacy Program (chapter 25 of Part II).

During the study period, a total of $10.7 million in grant funding was awarded to 30 grantees to imple-
ment forest management activities that will reduce GHGs."? It is assumed that the remaining $7.5 million in
available grant funding under the Forest Health Program will be rolled over into the next fiscal year but is
analyzed here for its employment benefits.

Induced Co-investment

To receive a grant through the Forest Health Program, only applicants applying for a CFIP Reforestation
grant are required to contribute matching funds.® Yet, grantees across all five subprograms have leveraged
millions of dollars in outside funds toward the completion of their proposed projects. However, it is not
known which of these locally matched funds were specifically induced by the program, and which would
have likely been secured for forest health projects even in the absence of California Climate Investment
funding. Without detailed data on how grantees would have spent matching funds in the absence of a grant
through the Forest Health Program, only the employment benefits of California Climate Investment dollars
(described above) were modeled for this program.

1 California Air Resources Board (2015). “Greenhouse Gas Reduction Fund: Expenditure Record Fiscal for Fiscal Year 2014-
2015.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/14-15-calfire-forestlegacy-expenditure-
records.pdf

"bid.

2See Appendix 24.2 for a summary of the awarded grant projects.

BCAL FIRE (2014). “Using the California Forest Improvement Program (CFIP) for Carbon Sequestration Authorized by AB32.”
Retrieved from http://www.fire.ca.gov/Grants/downloads/GGRF_CFIP-Reforestation_ProceduralGuide_042915.pdf
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Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the employment
benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employment
multiplier that translates investment dollars into job-years. Table 24.3 summarizes the industrial sectors
directly impacted by the Forest Health Program. These industrial sectors were based on five sample
budgets provided by CAL FIRE, one for each of the five subprograms under the Forest Health Program
(see Appendix 24.2 for a summary of how IMPLAN codes were assigned to the various line-item expenses
among the five sample budgets).

Of particular note, the mileage basket is a mix of industries, as based on the average breakdown of annual
vehicle costs reported in the American Automobile Association’s 2015 Your Driving Costs study.14 The mix of
industries in the mileage basket includes: household income (42%), retail stores — gasoline stations (19.3%),
insurance carriers (12.8%), automotive repair and maintenance, except car washes (8.8%), monetary author-
ities and depositor credit intermediation activities (7.7%), employment and payroll only (state and local gov-
ernment, non-education) (7.7%), and tire manufacturing (1.7%). Household income is a unique industry in
the basket because it does not directly correspond to a vehicle cost, and instead represents reimbursement
dollars that go toward vehicle depreciation, which vehicle owners may spend in a variety of ways.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price chang-
es over time, which IMPLAN accounts for through built-in deflators. Projects are assumed to have begun
in 2015. According to the procedural guide for each of the five subprograms, all project work related to
the grant must be completed by December 31, 2019.191617.1819 |t js 3ssumed that funds are spent in equal
amounts each year between 2015 and 20719.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g., re-
tailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction costs
associated with purchasing a particular good. When margins were appropriate for spending on a particular
industry, we relied on IMPLAN'’s built-in assumptions.

In the case of the Forest Health Program, all trees and seedlings are assumed to be purchased directly
from suppliers, so no pricing margins were applied to purchases from nurseries (i.e., modeled as “forestry,
forest products, and timber tract production” in IMPLAN). General supplies and equipment, however, are
assumed to be purchased from retail centers (i.e., modeled as “retail stores-building and garden supply” in
IMPLAN). Similarly, mileage-related expenses are assumed to be purchased for retail centers. Service-relat-

"“The American Automobile Association (2015). “Annual Cost to Own and Operate a Vehicle Falls to $8,698, Finds AAA.” Re-
trieved from http://newsroom.aaa.com/2015/04/annual-cost-operate-vehicle-falls-8698-finds-aaa-archive/

S CAL FIRE (2015). “Using the California Forest Improvement Program (CFIP) for Carbon Sequestration Authorized by AB32.”
Retrieved from http://www.fire.ca.gov/Grants/downloads/GGRF_CFIP-Reforestation_ProceduralGuide_042915.pdf

®CAL FIRE (2015). “Watershed Reforestation and Restoration Program Authorized by AB 32.” Retrieved from http://calfire.
ca.gov/Grants/downloads/Procedural_Guide_Watershed_Reforestation.pdf

VCAL FIRE (2015). “Demonstration State Forests Research Authorized by AB 32.” Retrieved from http://calfire.ca.gov/Grants/
downloads/Procedural_Guide_State_Forests_Research.pdf

BCAL FIRE (20715). “Forest Pest Control Authorized by AB 32.” Retrieved from http://calfire.ca.gov/Grants/downloads/Proce-
dural_Guide_Forest_Pest_Control.pdf

Y CAL FIRE (20715). “Fuels Reduction Grants Authorized by AB 32.” Retrieved from http://calfire.ca.gov/Grants/downloads/Pro-
cedural_Guide_Fuels_Reduction.pdf
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ed expenditures are not typically purchased through a third-party retailer, so margins were not applicable
for all service-related industries (e.g., support activities for agriculture and forestry, scientific research and
development services support activities, construction, etc.).

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Without
detailed data on project level sourcing information for all 30 awarded projects, the default local purchase
rate was assumed for industrial sectors.

The default local purchase rate for the mileage basket varies between 4% and 100% because it represents
seven different industrial sectors. The default local purchase rate in IMPLAN was assumed for all seven
industries: Household income was 100%; retail stores — gasoline stations was 84.9%; insurance carriers was
50.8%; automotive repair and maintenance, except car washes, was 100%; monetary authorities and depos-
itor credit intermediation activities was 79.6%; employment and payroll only (state and local government,
non-education) was 100%; and tire manufacturing was 4%.

Table 24.3. Summary of Modeling Inputs for the Forest Health Program

Share of

Local
Purchase Rate

Total Spending
Funded Industries Funds Time Line

Support activities for agriculture N i Default
and forestry 82.7% 2015-2019 N/A (99.9%)
Forestry, forest products, and Default
. . T% 2015-2019 N
timber tract production 217 520 one (471%)
Employment and payroll c?nly (local 6.0% 2015-2019 N/A Default
. . government, non-education) (100%)
California
Climate Scientific research and o Default
Investment development services L2 AU V& (97.8%)
b Construction of other new 1% 20152019 N/A Default
nonresidential structures e (99.9%)
Default Default
Mil k 2% 2015-2019 K
ileage basket 0.2% 015-20 (Varies) (4-100%)
Retail stores - Building material and N Default Default
garden supply 0.1% 20152019 (34.6%)* (94.6%)
Induced
(LB H L N/A N/A N/A N/A N/A

(N/A)
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/5. Forest Legacy Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$19.4 Million $4.2 Million $15.2 Million

o]

£ Al
@

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Forest Legacy Program protects forests that are vulnerable to conversion to non-forest uses that emit,
rather than sequester, greenhouse gases. As with the Forest Health Program, the goal of the Forest Legacy
Program is to ensure that California’s forests continue to be a significant carbon storage sink. To accomplish
this goal, the Forest Legacy Program provides grants that support permanent conservation easements.

The program works by allowing landowners to sell or transfer particular rights, such as the right to develop
the property or to allow public access, while retaining ownership of the property and the right to use it in
any way consistent with the terms of the easement. The agency or organization holding the easement is
responsible for managing the rights it acquires and for monitoring compliance by the landowner. Forest
management activities, including timber harvesting, hunting, fishing, and hiking are encouraged provided
they are consistent with the program’s purpose of preventing forest loss.'

From FY 2013-14 through 2015-16, a total of $4 million in California Climate Investment funding has been

'CAL FIRE (2012). “Forest Legacy Program.” Retrieved from http://calfire.ca.gov/resource_mgt/resource_mgt_forestryassis-
tance_legacy
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spent on four conservation easements through this program. The projects are located in Humboldt, Napa,
and Siskiyou counties. Together, these projects protect around 2,400 acres of forest from conversion to
alternative land uses.?

Administration

The California Department of Forestry and Fire Protection (CAL FIRE) administers the Forest Legacy Pro-
gram. CAL FIRE and the easement holders are responsible for working cooperatively with participating
landowners to design their easements. The agency or organization holding the easement is responsible for
monitoring compliance by the landowner.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Forest Legacy Program
between FY 2013-14 and FY2015-16, totaling $4.2 million, are supporting a total of 18 full-time equivalent
(FTE) job-years in California.® We estimate that these appropriations, once fully spent, will induce $15.2
million in co-investment, supporting an additional 68 FTE job-years.* When modeled together, appropriat-
ed funds and induced co-investment support a total of 88 FTE job-years.>® See Table 25.11 for a breakdown
of these employment benefits by direct, indirect, and induced jobs.”

Table 25.1. Direct, Indirect, and Induced Jobs Supported by the Forest Legacy Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 0.2 1.0% 0.5 1%
Indirect Jobs 0 0% 0 0%
Induced Jobs 17.8 99.0% 66.6 99%
Total 18.0 100% 67.5 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

Induced jobs make up the majority of jobs supported by the Forestry Legacy Program because most of the
program funds and induced co-investment are spent on conservation easements, which compensate land-
owners for the development rights to their land. Easement payments then create an increase in proprietor
income (i.e., income for business owners and self-employed individuals), which ultimately gets spent on a
variety of goods and services, supporting induced jobs. The only sector directly impacted by the program is
the real estate sector.® These jobs are explained by the 0.9% of program funds and induced co-investment
that cover real estate transaction costs associated with processing easements.

2California Air Resources Board (2016). “2015 County and Legislative District List of Implemented GGRF Projects Reported by
Agencies Implementing California Climate Investments.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/auction-
proceeds/ggrf_project_list_for_2016_annual_report.xlsx

3t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

*Ibid.

*Ibid.

¢Disaggregated job numbers do not add up to the total job number reported here because of rounding that occurs within
IMPLAN when investment flows are modeled together.

’See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.

8 A summary of the indirect and induced jobs by industry, supported by the Forestry Legacy Program can be found in
Appendix 25.1.
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Methodology

In order to model the Forest Legacy Program in IMPLAN, all financial flows associated with the program had
to be tracked and totaled, including both California Climate Investment funding and induced co-invest-
ment. After quantifying the investment totals, the details on how they were (or will be) spent also had to be
determined, including identifying all of the affected industries, the spending time line of the program, the
presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that were entered into IMPLAN in order to model the employment
benefits of the Forest Legacy Program. Before reading the following section, we recommend readers first re-
view the Methodology chapter in Part I, which provides an overview of the economic input-output model
used in this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 25.2.

California Climate Investment

From FY 2013-14 through FY 2015-16, $24.2 million in California Climate Investment funding was allocated

to the Forest Legacy Program and the Forest Health Program.® Of these funds, $4.2 million was set for
conservation easements (i.e., the Forest Legacy Program).® During the study period, a total of $4 million in
grant funding was awarded to four grantees to implement conservation easements. It is assumed that the
remaining $0.2 million in available funding will be rolled over into the next fiscal year, but is analyzed here
for its employment benefits.

Induced Co-investment

To receive a grant through the Forest Legacy Program, grantees are required to provide at least 25% in
matching funds toward the cost of their proposed easement.'? Grantees, therefore, are considered co-in-
vestors (with the state) in the development of forest legacy projects. Based on a sample of four awarded
projects in FY 2014-15, grants exceeded the minimum cost-share requirement by contributing around $14.5
million in matching funds, or 78% of total projects costs.' Assuming that the observed ratio between Cali-
fornia Climate Investment appropriations and grantee co-investment (1to 3.6) will continue into the future,
it is projected that the leftover state funds during the study period ($0.2 million) will generate an additional
$0.7 million in grantee co-investment, bringing the projected total for grantee co-investment during the
study period to $15.2 million.

All grantee co-investment is considered induced by the Forest Legacy Program because applicants depend
on state financial assistance to secure their proposed easements. In other words, without a grant through
the program, it is unlikely that a landowner would sell the development rights for a smaller portion of their
property to one of the awarded grantees. Thus, it is assumed that all co-investment would likely be spent
elsewhere in the economy without the financial support offered through this program.

?California Air Resources Board (2015). “Greenhouse Gas Reduction Fund: California Department of Forestry and Fire Protec-
tion Expenditure Record for Fiscal Year 2014-2015.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/auctionpro-
ceeds/14-15-calfire-forestlegacy-expenditure-records. pdf

°1bid.

"California Air Resources Board (2016). “California Climate Investments Using Cap-and-Trade Auction Proceeds.” Retrieved
from https://arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_report_2016_final.pdf

2CAL FIRE (2014). California Forest Legacy Program for Carbon Sequestration Authorized by AB 32.” Retrieved from http://

calfire.ca.gov/resource_mgt/downloads/FLP_GGRF_ProceduralsGuide.pdf

B California Air Resources Board. (2016). “California Climate Investments Using Cap-and-Trade Auction Proceeds.” Retrieved

from https://arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_report_2016_final.pdf
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Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the employment
benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employment
multiplier that translates investment dollars into job-years. To identify the industrial sectors directly
impacted by the Forest Legacy Program, funds must be tracked according to how they are spent. The
program funds are spent in two primary ways: (1) on conservation easement acquisitions and (2) real estate
transaction costs.

Easement costs were modeled as an increase in property-owner income, rather than an investment in any
particular industry. Since easements compensate landowners for the development rights to their land,
landowners are free to spend that compensation however they choose. Without detailed data on how
landowners have spent easement funds, it is assumed that they will spend them on a variety of goods or
services. To model this spending in IMPLAN, easement funds were coded as “proprietor income,” which is a
unique economic activity within the model that averages together the many ways in which a self-employed
individual may spend an increase in income, including both savings and the purchase of goods and services.
In other words, an increase in “proprietor income” represents a basket of industries that reflect typical
spending patterns of self-employed individuals.

Real estate transaction costs were modeled as “real estate establishments” in IMPLAN. This industrial sector
represents establishments that are primarily engaged in renting or leasing real estate to others; managing
real estate for others; selling, buying, or renting real estate for others; and providing other real estate-
related services, such as appraisal services.

The percentage split between easement acquisition costs and real estate transaction costs was based on
a sample budget submitted by the California Wildlife Conservation Board for the conservation of approx-
imately 860 acres in Napa County. It is assumed that California Climate Investment funding and induced
co-investment will be spent on the same mix of industries.

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for the
Forest Legacy Program starts in 2016 and ends in 2019. Grant awards were announced in 2016, and all funds
must be expended by December 31, 2019." Funds are assumed to be spent in equal amounts annually
between 2016 and 2019.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g., re-
tailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction costs
associated with purchasing a particular good. When margins were appropriate for spending on a particular
industry, we relied on IMPLAN’s built-in assumptions.

The pricing margins for an increase in proprietor income varies because an increase in income represents
spending on a basket of industries, some of which involve pricing margins, while others do not. Spending
on goods typically involves pricing margins because goods are purchased from retail locations (e.g., gro-
cery stores, department stores, etc.). Spending on services, on the other hand, typically does not involve

" CAL FIRE (2014). California Forest Legacy Program for Carbon Sequestration Authorized by AB 32.” Retrieved from http://
calfire.ca.gov/resource_mgt/downloads/FLP_GGRF_ProceduralsGuide.pdf
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pricing margins because the services are purchased directly from the provider (e.g., medical services,
dining establishments, etc.). IMPLAN has built-in assumptions that account for this variability, and those
assumptions were used in this analysis.

Since real estate services are not purchased through a thirty-party retailer, margins were not applicable for
spending in this industry.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Without
detailed data on project-level sourcing information for the Forest Legacy Program, the default local
purchase rate was assumed for all directly impacted industrial sectors.

Table 25.2. Summary of Modeling Inputs for the Forest Legacy Program

Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

SR proprietor income 991% 20162019 Default Default
Climate (Varies) (100%)
Investment ; Default
[CYRITTHITT) M Real estate establishments 09% 2016-2019 N/A (100%)
Default Default
. . o, -

Induced Proprietor income 99.1% 2016-2019 (Varies) (100%)

Co-investment -
(CLFLULIED B Real estate establishments 09% 2016-2019 N/A z(e)g;;
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26. Urban and Community
Forestry Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$15.7 Million $15.7 Million N/A

[eo]
A

o o
R QR
211 211 N/A
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Urban and Community Forestry Program provides grants to projects that optimize the benefits of trees
in urban settings. These benefits include carbon sequestration, energy conservation, stormwater capture,
improved air quality, wildlife habitat, and enhanced property values. Along with physical improvements

to the urban landscape, all projects must also have an educational component. Eligible applicants include
cities, counties, special districts, and nonprofit organizations.

The Urban and Community Forestry Program comprises five subprograms:
1. Green Trees for The Golden State: This program provides funding for the creation, development,
and implementation of tree planting projects that maintain or expand healthy urban forests. In
addition to covering the cost of planting trees, funds can be used toward up to five years of tree
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establishment care. Grants issued are between $150,000 and $750,000.!

2. Green Innovations: This program provides funding for the development and implementation of
forward-thinking green infrastructure projects. Eligible projects include green roofs, bio-remedi-
ation projects, edible landscaping and/or community gardens and orchards, and other non-tradi-
tional green infrastructure projects that reduce greenhouse gas emissions. Grants range between
$200,000 and $1.5 million.?

3. Woods in The Neighborhood: This program provides funding to purchase, reclaim, and restore
abandoned land in disadvantaged urban communities. Eligible projects include passive recreation
facilities, community gardens or orchards, urban forestry education centers, pocket parks, and
other improvements that include green infrastructure. Grants range between $200,000 and $1.5
million.?

4. Urban Forest Management Activities: This program provides funding for the development
and implementation of urban forestry management plans. The plans must be long term (40 to 50
years), include the entire jurisdiction, take an ecosystem management approach, and be holistic
in scope. Funds can be used toward tree inventories, urban forest mapping, job training, educa-
tional programming, and other activities that lead to a well-informed plan. Grants range between
$150,000 and $750,000.#

5. Urban Wood and Biomass: This program provides funding for the diversion of dead or dying urban
trees from landfills where they would decay and release greenhouse gases. Removed trees can be
used to produce wood products or generate renewable energy. Funds can also be used to plant
replacement trees in the place of removed trees. Grants range between $150,000 and $500,000.°

From FY 2013-14 through 2015-16, a total of 29 grants have been awarded, totaling $15.6 million dollars. Most
of the awarded grants went to Golden Trees for The Golden State projects (17 projects totaling $7.4 million),
followed by Green Innovations projects (eight totaling $6 million), Urban Forestry Management projects
(six projects totaling $1.6 million), and one Urban Wood and Biomass project ($0.5 million).®

Administration

The California Department of Forestry and Fire Protection (CAL FIRE) administers the Urban and Community
Forestry Program. In addition to grant management responsibilities, CAL FIRE also provides direct technical
assistance to grantees in the implementation of their projects.’

'CAL FIRE (2014). “Green Trees for the Golden State Tree Planting Grant Program Request for Proposals 2014,/2015.” Retrieved
from http://calfire.ca.gov/resource_mgt/downloads/CALFIRE_UFGrants_GreenTreesRFP2014_2015.pdf

2CAL FIRE (2014). “Green Trees Innovations Grant Program Request for Proposals 2014/2015.” Retrieved from http://calfire.
ca.gov/resource_mgt/downloads/CALFIRE_UFGreen%20InnovationsRFP2014_2015.pdf

3CAL FIRE (2014). “Urban Forestry: Woods in the Neighborhood Grant Program Request for Proposals 2014/2015.” Retrieved
from http://calfire.ca.gov/resource_mgt/downloads/CALFIRE_UF_WoodsInNeighborhoodRFP2014_2015.pdf

*CALFIRE (2014). “Urban Forest Management for GHG Reduction Request for Proposals 2014/2015.” Retrieved from http://
www.fire.ca.gov/resource_mgt/downloads/CALFIRE_UF_ManagementActivitiesRFP2014_2015.pdf

SCAL FIRE (2014). “Urban Wood and Biomass Utilization Grant Program Request for Proposals 2014/2015.” Retrieved from
http://calfire.ca.gov/resource_mgt/downloads/CALFIRE_UrbanWood-BiomassRFP2014_2015.pdf

¢CAL FIRE. “Cal Fire Urban and Community Forestry Program Greenhouse Gas Reduction Fund Grants 2014/2015.” Retrieved
from http://calfire.ca.gov/Grants/downloads/UrbanForestry/CAL_FIRE_GGRF_UCF_Awards_14_15.pdf

7CAL FIRE (2012). “Urban and Community Forestry.” Retrieved from http://www.fire.ca.gov/resource_mgt/resource_mgt_ur-
banforestry
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Results

After modeling the program in IMPLAN, we estimate that appropriations for the Urban and Community
Forestry Program between FY 2013-14 and FY 2015-16, totaling $15.7 million, support a total of 211 full-time
equivalent (FTE) job-years in California.® These job-years reflect solely the effect of California Climate
Investment funding, since no induced co-investment was determined for the program (see the following
Methodology section of this chapter for more details on this determination). See Table 26.1 for a break-
down of the program’s employment benefits by direct, indirect, and induced jobs.®

Table 26.1. Direct, Indirect, and Induced Jobs Supported by the Urban and Community
Forestry Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 146 69% N/A N/A
Indirect Jobs 26 12% N/A N/A
Induced Jobs 39 18% N/A N/A
Total 21 100% N/A N/A

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The Urban and Community Forestry Program supports direct jobs in a variety of industrial sectors. Land-
scape and horticulture services are the most directly impacted sector, which is the result of program funds
spent on labor for planting activities. Labor and civic organizations are the second most directly impacted
sector, which is explained by the funds that go to community nonprofits for project administration.'? Like-
wise, the local government sector is also positively impacted by funds that go to municipal governments
for project administration. The remaining direct jobs occur in industries that provide concrete demolition
and removal services (i.e., maintenance and repair construction of highways, streets, bridges, and tunnels),
trees and materials for planting purposes (e.g., forestry, forest products, and timber tract production; build-
ing material and garden equipment and supplies stores, etc.), and technical support services (e.g., environ-
mental and other technical consulting services; architectural, engineering, and related services; manage-
ment consulting services; other educational services, etc.). See Table 26.2 for a summary of the direct jobs
supported by the program.

8t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions on how investment
dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the scope
of this study.

?See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.

0 Civic organizations are coded in IMPLAN as “labor and civic organizations,” and industry group that broadly represents
establishments that promote the interests of their members, including urban greening.
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Table 26.2. Direct Jobs Supported by the Urban and Community Forestry Program (By
Industry) "

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Landscape and horticultural services 62.5 43.0%
Labor and civic organizations 40.7 28.0%
Forestry, forest products, and timber tract production 139 9.6%
Maintenance and repair construction of highways, streets, bridges,

and tunnels 72 4.9%
Employment and payroll of local government, non-education 53 3.7%
Environmental and other technical consulting services 39 2.7%
Architectural, engineering, and related services 35 2.4%
Retail - Building material and garden equipment and supplies stores 24 1.6%
Management consulting services 24 1.6%
Other educational services 11 0.7%
Subtotal of Top 10 Industries 143.0 98.2%
Total of All Industries 145.5 100%

Induced Co-investment

N/A N/A N/A

Methodology

In order to model the Urban and Community Forestry Program in IMPLAN, all financial flows associated
with the program had to be tracked and totaled, including both California Climate Investment funding and
induced co-investment. After quantifying the investment totals, the details on how they were (or will be)
spent also had to be determined, including identifying all of the affected industries, the spending time line
of the program, the presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that were entered into IMPLAN in order to model the employment
benefits of the program. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model used in
this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 26.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $17.8 million in California Climate Investment funding was allocated to
the Urban and Community Forestry Program.'? Of this funding, $2.1 million was allocated to CAL FIRE for
program administration and $15.7 million was allocated as grants.' The job-years supported by the $2.1 mil-
lion in funding for administration were excluded from the job totals reported in this chapter and are instead
reported in chapter 3 of Part 1.

"Asummary of the indirect and induced jobs, by industry, supported by the Urban and Community Forestry Program can be
found in Appendix 26.1.

2 California Air Resources Board (2015). “Greenhouse Gas Reduction Fund: California Department of Forestry and Fire
Protection Expenditure Records for Fiscal Year 2014-2015.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/
auctionproceeds/14-15-calfire-urbancommunityforests-expenditure-records.pdf

®|bid.
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During the study period, a total of $15.6 million in grant funding was awarded to a total of 29 projects.” It is
assumed that the remaining $0.1 million in available grant funding will be rolled over into the next fiscal year,
but it is analyzed here for its employment benefits.

Induced Co-investment

To receive a grant through the Urban and Community Forestry Program, applicants are required to provide
at least 25% in matching funds toward the total cost of their proposed project.™1817189 Grantees, therefore,
are considered co-investors (with the state) in the development of urban and community forestry projects.
However, it is not known which co-investment funds were specifically induced by the program, and which
would have likely been secured for urban forestry projects even in the absence of California Climate Invest-
ment funding. Without detailed data on how grantees would have spent matching funds in the absence of

a grant through the Urban and Community Forestry Program, only the employment benefits of California
Climate Investment funding were modeled for this program.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. Table 26.3 summarizes the industrial
sectors directly impacted by the Urban and Community Forestry Program. These industry codes and their
percentage share of total project spending were based on the proposed budgets and work plans submit-
ted by the 30 awarded projects to CAL FIRE (see Appendix 26.2 for a summary of how IMPLAN codes were
assigned to the various line-item expenses among the 14 sample budgets).

Of particular note, the mileage basket is a mix of industries, as based on the average breakdown of annual
vehicle costs reported in the American Automobile Association’s 2015 Your Driving Costs study.” The mix of
industries in the basket include: household income (42%); retail stores — gasoline stations (19.3%); insurance
carriers (12.8%); automotive repair and maintenance, except car washes, (8.8%); monetary authorities and
depositor credit intermediation activities (7.7%); employment and payroll only (state and local government,
non-education) (7.7%); and tire manufacturing (1.7%). Household income is a unique industry in the basket
because it does not directly correspond to a vehicle cost and instead represents reimbursement dollars that
go toward vehicle depreciation, which vehicle owners may spend in a variety of ways.

"“CAL FIRE. “Cal Fire Urban and Community Forestry Program Greenhouse Gas Reduction Fund Grants 2014/2015.” Retrieved
from http://calfire.ca.gov/Grants/downloads/UrbanForestry/CAL_FIRE_GGRF_UCF_Awards_14_15.pdf

BCAL FIRE (2014). “Green Trees for the Golden State Tree Planting Grant Program Request for Proposals 2014/2015.” Retrieved
from http://calfire.ca.gov/resource_mgt/downloads/CALFIRE_UFGrants_GreenTreesRFP2014_2015.pdf;

® CAL FIRE (2014). “Green Trees Innovations Grant Program Request for Proposals 2014/2015.” Retrieved from http://calfire.
ca.gov/resource_mgt/downloads/CALFIRE_UFGreen%20InnovationsRFP2014_2015.pdf

VCAL FIRE (2014). “Urban Forest Management for GHG Reduction Request for Proposals 2014/2015.” Retrieved from http://
www.fire.ca.gov/resource_mgt/downloads/CALFIRE_UF_ManagementActivitiesRFP2014_2015.pdf

8 CAL FIRE (2014). “Urban Wood and Biomass Utilization Grant Program Request for Proposals 2014,/2015.” Retrieved from
http://calfire.ca.gov/resource_mgt/downloads/CALFIRE_UrbanWood-BiomassRFP2014_2015.pdf

WCAL FIRE (2014). “Urban Forestry: Woods in the Neighborhood Grant Program Request for Proposals 2014/2015.” Retrieved
from http://calfire.ca.gov/resource_mgt/downloads/CALFIRE_UF_WoodsInNeighborhoodRFP2014_2015.pdf

2The American Automobile Association Newsroom (2015). “Annual Cost to Own and Operate a Vehicle Falls to $8,698, Finds
AAA.” Retrieved from http://newsroom.aaa.com/2015/04/annual-cost-operate-vehicle-falls-8698-finds-aaa-archive/
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Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. Grant awards were announced in 2015.
According to the request for proposal for each of the five subprograms, projects must close by June 2020.%!
Funds are assumed to be spent equally on an annual basis between 2015 and 2020.

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). IMPLAN has built-in assumptions for the share of transaction
costs associated with purchasing a particular good. When margins were appropriate for spending on a
particular industry, we relied on IMPLAN’s built-in assumptions.

In the case of the Urban and Community Forestry Program, it is assumed that all materials are purchased
through third-party retailers, rather than directly from the manufacturer, so margins were applied for all
spending on materials (e.g., building material and garden supply, electronics and appliances, and other
miscellaneous products). All other spending occurs in service-related industries, and since services are not
purchased through third-party retailers, margins were not applicable for these industries.

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Local
purchase rates were adjusted for the Urban and Community Forestry Program when project-level sourcing
information could be determined, based on project proposals. When a supplier or vendor was not known,
the default local purchase rate in IMPLAN was assumed. For project level sourcing information for the Urban
and Community Forestry Program, refer to Appendix 26.2.

The default local purchase rate for the mileage basket varies between 4% and 100% because it represents
seven different industrial sectors. The default local purchase rate in IMPLAN was assumed for all seven
industries in the basket: Household income was 100%,; retail stores — gasoline stations was 84.9%; insurance
carriers was 50.8%; automotive repair and maintenance, except car washes, was 100%; monetary authori-
ties and depositor credit intermediation activities was 79.6%; employment and payroll only (state and local
government, non-education) was 100%; and tire manufacturing was 4%.

7bid.
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Table 26.3. Summary of Modeling Inputs for the Urban and Community Forestry
Program

Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate
Civic, social, professional, and similar
o 34.38% 2015-2020 N/A 100%
organizations
Landscape and horticultural services 23.16% 2015-2020 N/A 100%
Forestry, forerst products, and timber 10.39% 2015-2020 N/A 96.5%
tract production
Maintenance and repair construction of o .
highways, streets, bridges, and tunnels a2 U202 N/A ook
Retail stores - Building material and o Default o
garden supply 5.78% 2015-2020 (34.6%)" 95.1%
Employment and payroll gnly (local 4579 2015-2020 N/A 100%
government, non-education)
Archltectural, engineering, and related 4.04% 2015-2020 N/A 100%
services
Management and consulting services 2.43% 2015-2020 N/A 90.1%
Environmental and other technical o Default
consulting services 213% 2015-2020 N/A (100%)
Printing 1.40% 2015-2020 N/A 56.2%
PRI IT Rl Scientific research and development 064% 20152020  N/A 16.6%
. services
Climate
Investment : o Default Default
($15.7 Million) Mileage basket 0.47% 2015-2020 (Varies) (4-100%)
Automotive equipment rental and Default
. A% 2015-202 N/A
leasing 0.41% 015-2020 / (88.8%)
Other educational services 0.32% 2015-2020 N/A Dici i
e (100%)
All other miscellaneous professional Default
. . . ’ .28% 2015-202 N/A
scientific, and technical services 0.28% 015-2020 / (99.4%)
. . . o Default Default
Retail stores - Electronics and appliances 0.20% 2015-2020 (299%)" (99.7%)
. o Default Default
Retail stores - Food and beverage 0.18% 2015-2020 (27.7%)" (100%)
: : o Default Default
Retail stores - Miscellaneous 0.17% 2015-2020 (47.2%)" (99.7%)
Employment and payroll only (local 016% 2015-2020 NJ/A 100%
government, education)
Software publishers 015% 20152020  None Drsfal
(99.8%)
WaFer, sewage and other treatment and 012% 20152020 N/A 100.0%
delivery systems

Continues next page.

Employment Benefits From California Climate Investments and Co-Investments
228



Share of
Funded Industries Total Funds

Spending
Time Line

Local
Purchase Rate

Retail stores - Clothing and clothing o Default Default
accessories G075 AU SAVAY (459%)* (100%)
. . Default

Advertising and related services 0.04% 2015-2020 N/A
(98.3%)
Insurance agencies, brokerages, and o Default
California related activities ORES AP LS (50.8%)

Climate
. ) Default
ST LU Truck trailer manufacturing 0.02% 2015-2020 N/A (21.6%)
($15.7 Million) -
Specialized design services 0.02% 2015-2020 N/A 100.0%
. . ) o Default Default
Retail stores - Gasoline stations 0.01% 2015-2020 (1.6%)* (849%)
Default
: o i
Transport by air 0.01% 2015-2020 N/A (69.0%)
Induced
Co-investment N/A N/A N/A N/A N/A
(N/A)

*These percentages represent the share of spending within an industry that goes to transaction costs (e.g., retailer services,

wholesaler services, etc.).
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2/ Organics Grant Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$45.4 Million $14.5 Million $30.9 Million

Y - v LY
A A
&

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Organics Grant Program provides competitive grants for projects that expand or establish facilities that
reduce the amount of California-generated green materials, food materials, or alternative daily cover sent
to landfills. Grants are available to public, nonprofit, and for-profit entities. The maximum grant award is $3
million per application.!

The primary goal of this program is to reduce the amount of greenhouse gas emissions generated by
organic material as it decays in landfills. To accomplish this goal, this program funds projects that divert
organic waste to processing facilities where it can be turned into value-added products (e.g., compost)
or a source of renewable energy (e.g., biogas). Compost can be used as a soil amendment that helps bury
carbon in underground pools, while biogas can be used to displace fossil fuel consumption.

In order to qualify, projects must either compost, anaerobically digest, or use some other related digestion

'The California Department of Resources Recycling and Recovery (2015). “Notice of Funds Available: Organics Grants
Program (FY 2014-15).” Retrieved from http://www.calrecycle.ca.gov/Climate/GrantsLoans/Organics/FY201415/default.htm
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or fermentation process to upcycle green or food materials into value-added products. Funds can be used
toward the purchase of equipment, machinery, and real estate for composting and digestion activities, as
well as programming around food waste prevention.

The first round of grants, distributed using FY 2014-15 funds, went to five projects totaling $14.5 million. The
funded projects include the construction of composting facilities in Fresno and San Bernardino counties,
the construction of a new high-solids anaerobic co-digestion facility in Tulare County, the expansion of an
existing anaerobic digester facility in Riverside County, and the purchase of equipment designed to extract
organic material intermingled with mixed solid waste at a transfer station in the city of San Francisco.?

Administration
The California Department of Resources Recycling and Recovery (CalRecycle) administers the Organics
Grant Program.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Organics Grant Program
between 2013-14 and 2015-16, totaling $14.5 million, are supporting a total of 44 full-time equivalent (FTE)
job-years in California.®> We estimate that these appropriations induced $30.9 million in co-investment,
supporting an additional 238 FTE job-years.* When modeled together, appropriated funds and induced co-
investment support a total of 284 FTE job-years.>% See Table 27.1 for a breakdown of employment benefits
by direct, indirect, and induced jobs.”

Table 27.1. Direct, Indirect, and Induced Jobs Supported by the Organics Grant Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 24.9 57% 1451 61%
Indirect Jobs 75 17% 334 14%
Induced Jobs 1.2 26% 579 25%
Total 444 100% 238.1 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

The majority of direct jobs supported by appropriations for the Organics Grant Program occur in the
construction sector. These construction jobs are explained by program funds that go toward building new
facilities or upgrading existing facilities to accommodate new equipment (e.g., excavation, grading, plumb-
ing, electrical, etc.). Industrial machinery manufacturing is the second most directly impacted sector, which
is explained by funds that go toward new equipment (e.g., equipment for composting, grinding, loading,

2The California Department of Resources and Recovery. “Fiscal Year 2014-15 Organics Grant Program (ORG1) Awards.”
Retrieved from http://www.calrecycle.ca.gov/Climate/GrantsLoans/Organics/ORG1Sum83115.pdf

3t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

“Ibid.

*Ibid.

¢Disaggregated job numbers do not add up to the total job number reported here because of rounding that occurs within
IMPLAN when investment flows are modeled together.

’See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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etc.). The remaining jobs occur in sectors associated with miscellaneous project expenses.® See Table 27.2
for a summary of the direct jobs supported by appropriations for the grant program.

Co-investment induced by the Organics Grant Program supports direct jobs in a mix of industries similar
to those described above. However, in contrast to appropriated funds, induced co-investment is used to
cover a greater variety of miscellaneous project expenses.® See Table 27.2 for a summary of the direct jobs
supported by induced co-investment for the grant program.

Table 27.2. Direct Jobs Supported by the Organics Grant Program (by Industry)®

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Construction of new manufacturing structures 164 65.8%

All other industrial machinery manufacturing 7.8 311%

Waste management and remediation services 0.6 2.3%

Other commercial service industry machinery manufacturing 0.1 0.4%
Architectural, engineering, and related services 0.1 0.4%

Total of All Industries 249 100%

Industry FTE Job-Years Percent of Total Direct Jobs
Construction of new manufacturing structures 124.5 85.8%

Waste management and remediation services 7.0 4.8%
Construction of other new nonresidential structures 4.5 31%
Architectural, engineering, and related services 4] 2.8%

All other industrial machinery manufacturing 3.5 24%
Employment and payroll of local government, non-education 0.8 0.5%
Environmental and other technical consulting services 0.5 0.3%

Fabricated pipe and pipe fitting manufacturing 0. 0.1%

Printing 0.1 0.1%

Total of All Industries 145.1 100%
Methodology

In order to model the Organics Grant Program in IMPLAN, all financial flows associated with the program
had to be tracked and totaled, including both California Climate Investment funding and induced co-invest-
ment. After quantifying the investment totals, the details on how they were (or will be) spent also had to be
determined, including identifying all of the affected industries, the spending time line of the program, the
presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment

8Refer to Appendix 27.2 for a full list of expenses across the five awarded projects.

?1bid.

°A'summary of the indirect and induced jobs by industry, supported by the Organics Grant Program can be found in
Appendix 27.1.
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benefits of the program. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model used in
this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 22.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $20 million in California Climate Investment funding was allocated to
the Organics Grant Program and the Recycled Fiber, Plastic, and Glass Grant Program.™ Of this funding, $19.5
million was set aside for project awards and $0.5 million was allocated to CalRecycle for program administra-
tion." The job-years supported by the $0.5 million in state-level administrative funds were excluded from
the job totals reported in this chapter and are instead reported in chapter 3 of Part 1.

During the study period, a total of $14.5 million in grant funding was awarded to five grantees to implement
organic material recovery projects.' The other $5 million in available funding for projects was distributed
to three projects under the Recycled Fiber, Plastic, and Glass Grant Program.'* The job-years supported by
these three projects are modeled in the chapter for the Recycled Fiber, Plastic, and Glass Grant Program
(chapter 28 of Part II).

Induced Co-investment

To receive an award through the Organics Grant Program, applicants are not required to provide matching
funds.'® Yet, grantees have leveraged millions of dollars in outside funds toward the completion of their
proposed projects. Grantees, therefore, are considered co-investors (with the state) in the development of
a waste recovery project. Based on the project budgets submitted by the five awarded grantees, a total of
$30.9 million has been leveraged toward the Organics Grant Program.

All co-investment dollars are considered induced by the Organics Grant Program. Based on feedback from
CalRecycle, the awarded grantees depended on the state’s financial assistance to complete their waste
recovery projects. Thus, without the grant funds, all grantees would have spent their co-investment on
other expenses.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall
employment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-
in employment multiplier that translates investment dollars into job-years. Table 27.3 summarizes the
industrial sectors directly impacted by the Organics Grant Program. These industry codes and their
percentage share of total project spending were based on the proposed budgets submitted by the five
awarded projects (see Appendix 27.2 for a summary of how IMPLAN codes were assigned to the various
line-item expenses among the five projects).

"California Air Resources Board (2014). “Greenhouse Gas Reduction Fund: CalRecycle Expenditure Record for Fiscal Year 2014-
15.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/14-15-calrecycle-expenditure-record.pdf

2|bid.

BThe California Department of Resources Recycling and Recovery. “Fiscal Year 2014-15 Organics Grant Program (ORG1)
Awards.” Retrieved from http://www.calrecycle.ca.gov/Climate/GrantsLoans/Organics/ORG1Sum83115.pdf

“The California Department of Resources Recycling and Recovery. “Fiscal Year 2014-15 Recycled Fiber, Plastic, and Glass Grant
Program (FPG1) Awards.” Retrieved from http://www.calrecycle.ca.gov/climate/grantsloans/FPG/FPGISum.pdf

"The California Department of Resources Recycling and Recovery (2014). “Organics Grant Program Application Guidelines
and Instructions.” Retrieved from http://www.calrecycle.ca.gov/Climate/GrantsLoans/Organics/FY201415/Apply/Instruc-
tions.pdf
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Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price chang-

es over time, which IMPLAN accounts for through built-in deflators. It is assumed that funds will be spent
between 2015 and 2018 according to the following percentages provided by CalRecycle: 2015 (18%); 2016
(36%); 2017 (30%); and 2018 (16%).

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). All equipment is assumed to be purchased directly from
manufacturers, so no margins were applied for manufacturing-related industries (e.g., other industrial
machinery manufacturing; other commercial service industry machinery manufacturing; fabricated pipe
and pipe fitting manufacturing; etc.). Service-related expenditures are not typically purchased through a
third-party retailer, so margins were not applicable for all service-related industries (e.q., construction of
new manufacturing structures; waste management and remediation services; architectural, engineering,
and related services; environmental and other technical consulting services; etc.).

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Local
purchase rates were adjusted for the Organics Grant Program when project-level sourcing information
could be determined, based on project budgets. When a supplier or vendor was not known, the default
local purchase rate in IMPLAN was assumed. For project-level sourcing information, refer to Appendix 27.2.

Table 27.3. Summary of Modeling Inputs for Organic Grants Program

Share of Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

All other |ﬂdustrlal machinery 81.0% 2015-2018 None 61%
manufacturing
Construction of new manufacturing o Default
structures 17.4% 2015-2018 N/A (100%)
SIHL T \/aste management and 10% 20152018 N/A 100%
Climate remediation services
Investment Other commercial service industry Default
($14.5 Million) machinery manufacturing 0.3% 2015-2018 None (42.8%)
Light truck and utility vehicle o Default
manufacturing 0.2% 2015-2018 None (2.4%)
Architectural, engineering, and o Default
related services 0.1% 2015-2018 b (95.7%)
Construction of new manufacturing Default
9.9% 2015-201 N/A
structures 99% 0152018 / (100%)
Induced . . .
Co-investment ﬁj';;’t?:;g:?t”al MECTETS 27.2% 20152018  None 10.5%
($30.9 Million) 9
Waste management and 55% 20152018 N/A 100%
remediation services

Continues next page.
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Shareof | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Architectural, engineering, and Default
! 2.5% 2015-201 N/A
related services >% SISO (95.7 %)
COI’lStI‘l'_ICtIOItl of other new 25% 20152018 None Default
nonresidential structures (999%)
Material handling equipment o Default
manufacturing 1.5% 20152018 None (22.6%)
el Employment and payroll only (local
Co-investment  [SNNRARNN non_pegj’ucatior:/) 03% 20152018 N/A 100%
($309 Million) '
Fabricated pipe and pipe fitting o Default
manufacturing 0.3% 2015-2018 None (37.7%)
EnV|ron.menta| énd other technical 01% 2015-2018 N/A Default
consulting services (100%)
- o Default
Printing 0.1% 2015-2018 N/A 517%)
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28. Recycled Fiber, Plastic,
and Glass Grant Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$18.7 Million $5 Million $13.7 Million

b b .t
A 25

FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Recycled Fiber, Plastic, and Glass Grant Program provides competitive grants for projects that expand
existing capacity or establish new facilities in California that use California-generated postconsumer recy-
cled fiber, plastic, or glass to manufacture products. Grants are available to public, nonprofit, and for-profit
entities. The maximum grant award is $3 million per application.

Like the Organics Grant Program, the primary goal of this program is to reduce the amount of greenhouse
gas emissions generated by solid waste in landfills. As with green waste, many fiber products are primarily
composed of organic material (e.g., paper, wood, cotton, linen, wool) and decompose in landfills, produc-
ing methane in the process. Recycling these products at the end of their life cycle helps prevent the release

'The California Department of Resources Recycling and Recovery (2014). “Recycled Fiber, Plastic, and Glass Grant Program
Application Guidelines and Instructions.” Retrieved from http://www.calrecycle.ca.gov/Climate/GrantsLoans/FPG/FY201415/
Apply/Instructions.pdf
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of this potent greenhouse gas. Inorganic materials such as plastic, glass, and some fiber products (e.g.,
polyester, nylon, polypropylene) do not necessarily decompose in landfills, but they are energy intensive to
produce from virgin materials. Thus, recycling these products helps achieve energy savings in manufactur-
ing sectors.

Eligible projects must result in a manufactured product. For the purposes of this program, this is defined

as a good or package in a form that requires no further processing before it is offered for sale to an end
user. It does not include intermediate products, such as plastic pellets sold as feedstock to a converter for
fabrication into a consumer product. Funds can be used toward the purchase of equipment, machinery
and real estate improvements associated with the installation the construction, renovation, or expansion of
recycling facilities.

The first round of grants, distributed using FY 2014-15 funds, went to three projects totaling $5 million.

Two of the three projects are in Los Angeles County and pay for upgrades to a manufacturing facility that
recycles agricultural film plastic into reusable bags, as well as the expansion of a recycling operation that
turns post-consumer carpet into fiber cushion, traffic signs, building signs, and flooring substrate. The third
project, in Stanislaus County, pays for the purchase of recycling equipment that processes bottle labels,
cellulosic fines, and paper sludge into a range of landscaping material including bender boards.>

Administration
The California Department of Resources Recycling and Recovery (CalRecycle) administers the Recycled
Fiber, Plastic, and Glass Grant Program.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the Recycled Fiber, Plastic, and
Glass Grant Program between FY 2013-14 and FY 2015-16, totaling $5 million, are supporting a total of 8 full-
time equivalent (FTE) job-years in California.® We estimate that these appropriations induced $13.7 mil-
lion in co-investment, supporting an additional 34 FTE job-years.* When modeled together, appropriated
funds and induced co-investment support a total of 44 FTE job-years.>® See Table 28.1 for a breakdown of
these employment benefits by direct, indirect, and induced jobs.”

2The California Department of Resources Recycling and Recovery. “Fiscal Year 2014-15 Recycled Fiber, Plastic, and Glass Grant
Program (FPG1) Awards.” Retrieved from http://www.calrecycle.ca.gov/Climate/GrantsLoans/FPG/FPG1Sum.pdf

3t is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

“Ibid.

*Ibid.

¢Disaggregated job numbers do not add up to the total job number reported here because of rounding that occurs within
IMPLAN when investment flows are modeled together.

’See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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Table 28.1. Direct, Indirect, and Induced Jobs Supported by the Recycled Fiber, Plastic,
and Glass Grant Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 4.8 67% 16.6 49%
Indirect Jobs 1.1 16% 8.2 26%
Induced Jobs 1.2 17% 8.8 26%
Total 7.8 100% 339 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

Most of direct jobs supported by appropriations for the Recycled Fiber, Plastic, and Glass Grant Program
occur in the industrial machinery manufacturing sector. These jobs are explained by the program funds that
go toward the purchase of new recycling equipment. Construction is the second most directly impacted
industry, which is explained by the program funds that go toward upgrading recycling facilities so that they
can accommodate the new equipment (e.q., electrical service upgrades, the construction of supporting
infrastructure, etc.). The remaining jobs occur in sectors associated with miscellaneous project expenses.®
See Table 28.2 for a summary of the direct jobs supported by appropriations for the grant program.

Co-investment induced by the grant program supports direct jobs in a mix of industries similar to those
described above. However, in contrast to appropriated funds, a significant share of induced co-investment
is used to pay employees at recycling facilities to assist with equipment operations and maintenance (mod-
eled in IMPLAN as “waste management and remediation services”). Induced co-investment is also used to
cover a greater variety of miscellaneous project expenses.® See Table 28.2 for a summary of the direct jobs
supported by induced co-investment for the grant program.

Table 28.2. Direct Jobs Supported by the Recycled Fiber, Plastic, and Glass Grant
Program (by Industry)®

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
All other industrial machinery manufacturing 2.6 48.8%
Construction of new manufacturing structures 24 45.8%
Architectural, engineering, and related services 0.2 3.6%
Commercial and industrial machinery and equipment 01 1.8%

rental and leasing

Total of All Industries 5.2 100%

Continues next page.

8Refer to Appendix 28.2 for a full list of expenses across the three awarded projects.

?1bid.

A summary of the indirect and induced jobs by industry, supported by the Recycled Fiber, Plastic, and Glass Grant Program
can be found in Appendix 28.1.
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Induced Co-investment

Industry FTE Job-Years Percent of Total Direct Jobs
All other industrial machinery manufacturing 6.3 35.2%
Waste management and remediation services 5.5 30.7%
Construction of new manufacturing structures 23 129%
Employment and payroll of state government, 2.0 1.1%
non-education

Ready-mix concrete manufacturing 04 2.2%
Architectural, engineering, and related services 04 21%
Commercial and industrial machinery and equipment 04 21%
rental and leasing

Switchgear and switchboard apparatus manufacturing 03 1.6%
Other support services 0.3 1.5%
Employment and payroll of local government, 0.1 0.5%

non-education

Total of All Industries 17.8 100%

Methodology

In order to model the Recycled Fiber, Plastic, and Glass Grant Program in IMPLAN, all financial flows associ-
ated with the program had to be tracked and totaled, including both California Climate Investment funding
and induced co-investment. After quantifying the investment totals, the details on how they were (or will
be) spent also had to be determined, including identifying all of the affected industries, the spending time
line of the program, the presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of this program. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model used in
this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 28.3.

California Climate Investment

From FY 2013-14 through FY 2015-16, $20 million in California Climate Investment funding was allocated to
the Recycled Fiber, Plastic, and Glass Grant Program and the Organics Grant Program.™ Of this funding, $19.5
million was set aside for project awards, and $0.5 million was allocated to CalRecycle for program adminis-
tration.' The job-years supported by the $0.5 million in state-level administrative funds were excluded from
the job totals reported in this chapter and are instead reported in chapter 3 of Part 1.

During the study period, a total of $5 million in grant funding was awarded to three grantees to implement
fiber, plastic, and glass recovery projects.’ The other $14.5 million in available grant funding was distributed

"California Air Resources Board (2015). “Greenhouse Gas Reduction Fund: CalRecycle Expenditure Record for Fiscal Year 2014-
15.” Retrieved from https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/14-15-calrecycle-expenditure-record.pdf

2|bid.

®The California Department of Resources Recycling and Recovery. “Fiscal Year 2014-15 Recycled Fiber, Plastic, and Glass Grant
Program (FPG1) Awards.” Retrieved from http://www.calrecycle.ca.gov/climate/grantsloans/FPG/FPGISum.pdf
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to five projects under the Organics Grant Program.'* The job-years supported by these five projects are
modeled in the chapter for the Organics Grant Program (chapter 27 of Part II).

Induced Co-investment

To receive an award through the Recycled Fiber, Plastic, and Glass Grant Program, applicants are not
required to provide matching funds.'® Yet, grantees have leveraged millions of dollars in outside funds
toward the completion of their proposed projects. Grantees, therefore, are considered co-investors (with
the state) in the development of waste recovery projects. Based on the project budgets submitted by the
three awarded grantees, a total of $13.7 million has been leveraged toward the Recycled Fiber, Plastic, and
Glass Grant Program.

All co-investment dollars are considered induced by the program. Based on feedback from CalRecycle, the
awarded grantees depended on the state’s financial assistance to complete their waste recovery projects.
Thus, without the grant funds, all grantees would have spent their co-investment on other expenses.

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. Table 28.3 summarizes the industrial
sectors directly impacted by the Recycled Fiber, Plastic, and Glass Grant Program. These industry codes
and their percentage share of total project spending were based on the proposed budgets submitted by
the three awarded projects (see Appendix 28.2 for a summary of how IMPLAN codes were assigned to the
various line-item expenses among the three projects).

Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. It is assumed that funds will be spent
between 2015 and 2017 according to the following percentages provided by CalRecycle: 2015 (62%); 2016
(13%); and 2017 (25%).

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). All equipment is assumed to be purchased directly from manu-
facturers, so no margins were applied for manufacturing-related industries (i.e., other industrial machinery
manufacturing; switchgear and switchboard apparatus manufacturing). Service-related expenditures are
not typically purchased through a third-party retailer, so margins were not applicable for all service-related
industries (e.g., construction of new manufacturing structures; waste management and remediation ser-
vices; architectural, engineering, and related services; advertising and related services; etc.).

Local Purchase Percentage
The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each

“The California Department of Resources Recycling and Recovery. “Fiscal Year 2014-15 Organics Grant Program (ORG1)
Awards.” Retrieved from http://www.calrecycle.ca.gov/Climate/GrantsLoans/Organics/ORGISum83115.pdf

"The California Department of Resources Recycling and Recovery (2014). “Organics Grant Program Application Guidelines
and Instructions.” Retrieved from http://www.calrecycle.ca.gov/Climate/GrantsLoans/Organics/FY201415/Apply/Instruc-
tions.pdf
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industry, so the user needs to adjust this percentage only when there is an exception to the norm. Local
purchase rates were adjusted for the Recycled Fiber, Plastic, and Glass Grant Program when project-level
sourcing information could be determined, based on project budgets. When a supplier or vendor was not
known, the default local purchase rate in IMPLAN was assumed. For project-level sourcing information for
the Recycled Fiber, Plastic, and Glass Grant Program, refer to Appendix 28.2.

Table 28.3. Summary of Modeling Inputs for the Recycled Fiber, Plastic, and Glass Grant
Program

Shareof | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Other industrial machinery

. 91.3% 2015-2017 None 13.9%
manufacturing
Construction of new manufacturing 79% 2015-2017 NJ/A 100%
structures
California Architectural, engineeri d
, engineering an o Default
Climate related services 0.6% 2015-2017 N/A (95.7%)
Investment
(C T Advertising and related services 0.5% 2015-2017 N/A 0%
Industrial tryck, trailer, and stacker 0.4% 2015-2017 N/A 100%
manufacturing
Employment and payroll <?n|y (local 0.03% 2015-2017 NJ/A 100%
government, non-education)
Other industrial machinery 815% 20152017  None 18.6%
manufacturing
Was’Fe management and remediation 95% 20152017 N/A 100.0%
services
Switchgear and SW|tch.board 37% 2015-2017 None Default
apparatus manufacturing (20.6%)
Construction of new manufacturing 559 20152017 N/A 100%
structures
) . Default
Ready-mix concrete manufacturing 1.3% 2015-2017 N/A
(734%)
Induced
(L UTWEST)  Industrial truck, trailer, and stacker o o
(CLENAVHITYM manufacturing 0.8% 2015-2017 YR 100.0%
Architectural, engineering and o Default
related services 0.5% 2015-2017 N/A (95.7%)
Other support services 0.2% 20152017 N/A Default
pp e7° (90.1%)
Advertising and related services 0.1% 2015-2017 N/A 0%
Employment and payroll (?nly (local 01% 2015-2017 N/A 100 %
government, non-education)
Scientific research and development 0.02% 20152017 N/A 100%

services
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79 The CGreenhouse Gas
Reduction Loan Program

Impacts from California Climate Investments*
Appropriations from FY 2013-14 through FY 2015-16

Total Investment CA Climate Investment Induced Co-investment
$69.9 Million $9.2 Million $60.7 Million

£
PV7oS a®
173 30 141
FTE Job-Years in CA FTE Job-Years in CA FTE Job-Years in CA

*Disaggregated numbers may not add up to the totals due to rounding.

Program Overview

Program Design and Goals

The Greenhouse Gas (GHG) Reduction Loan Program offers noncompetitive loans that support new or
expanded organics infrastructure, such as composting and anaerobic digestion facilities, as well as for
facilities that manufacture fiber, plastic, or glass waste materials into beneficial products. Loans are available
to public, nonprofit, and for-profit entities at a 4% interest rate. The maximum loan is $2 million per applica-
tion.!

As with the Organics Grant Program and the Recycled Fiber, Plastic, and Glass Grant Program, the purpose
of this program is to reduce GHG emissions generated from solid waste in landfills. In addition to funding
the construction, renovation, or expansion of processing facilities, loan awards can be used toward food

'The California Department of Resource Recycling and Recovery (2017). “Climate Change and Solid Waste Management
Greenhouse Gas Reduction Loan Program.” Retrieved from http://www.calrecycle.ca.gov/Climate/GrantsLoans/GHGLoans/
default.htm
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waste prevention projects, including both source reduction and food rescue projects. Food rescue must
result in rescued food being distributed to people in a disadvantaged community.

The GHG Reduction Loan Program is a revolving fund that supplements appropriated dollars with monthly
loan repayments in order to maximize the number of awards that can be distributed. Loans must be repaid
at a fixed interest rate of 4%. The maximum loan term is 15 years when partially or wholly collateralized by
real estate, or 10 years when collateralized by assets other than real estate. The loans are awarded on a first
come, first served basis.?

Over the course of the FY 2013-14 and FY 2015-16 study period, two GHG reduction loans have been award-
ed, totaling $1.7 million.* One loan went to North State Rendering Company Inc. to construct an anaerobic
digestion facility that will convert food waste into biogas that can be used to fuel vehicles. The other loan
went to Nursery Products LLC. to expand an existing composting facility.

Administration
The California Department of Resources Recycling and Recovery (CalRecycle) administers the GHG
Reduction Loan Program.

Results

After modeling the program in IMPLAN, we estimate that appropriations for the GHG Reduction Loan Pro-
gram between FY 2013-14 and FY 2015-16, totaling $9.2 million, are supporting a total of 30 full-time equiv-
alent (FTE) job-years in California.* We estimate that these appropriations, once fully spent, will induce
$60.7 million in co-investment, supporting an additional 141 FTE job-years.’ When modeled together,
appropriated funds and induced co-investment support a total of 173 FTE job-years.®’ See Table 29.1 for a
breakdown of employment benefits by direct, indirect, and induced jobs.®

Table 29.1. Direct, Indirect, and Induced Jobs Supported by the GHG Reduction Loan
Program*

_ California Climate Investment Induced Co-investment

FTE Job-Years Percent of Total FTE Job-Years Percent of Total
Direct Jobs 14.8 52% 644 46%
Indirect Jobs 7.2 26% 38.5 28%
Induced Jobs 6.4 23% 369 26%
Total 30.0 100% 140.6 100%

*Direct, indirect, and induced jobs may not add up to the total jobs reported here due to rounding.

2The California Department of Resource Recycling and Recovery (2017). “Climate Change and Solid Waste Management
Notice of Funds Available: Greenhouse Gas Reduction Loan Program—Fiscal Year 2015-16 (Cycle 2A)”. Retrieved from http://
www.calrecycle.ca.gov/Climate/GrantsLoans/GHGLoans/FY201516/default.htm

3The California Department of Resource Recycling and Recovery. “Recycling Market Development Zones (RMDZ) Loan De-
tail: North State Rendering Co. Inc.”. Retrieved from http://www.calrecycle.ca.gov/RMDZ/Reports/Businesses/Loan.aspx

It is not known which of these jobs are net new jobs. Such an analysis would require making assumptions about how invest-
ment dollars would be spent under counterfactual scenarios. The development of counterfactual scenarios was outside the
scope of this study.

*Ibid.

¢Ibid.

’Disaggregated job numbers do not add up to the total job number reported here because of rounding that occurs within
IMPLAN when investment flows are modeled together.

8See the Methodology chapter in Part I for definitions of direct, indirect, and induced jobs.
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The majority of direct jobs supported by appropriations for the GHG Reduction Loan Program are in the
industrial machinery manufacturing sector. These job-years are explained by spending on equipment for
processing waste into useful products. Maintenance and repair construction of nonresidential structures is
the second most directly impacted industry, which is explained by program funds that go toward installation
activities. The remaining direct jobs occur in the totalizing fluid meter and counting device manufacturing
sector, which is explained by program funds that go toward purchasing net metering equipment at facilities
that process organic waste into biogas for generating electricity. See Table 29.2 for a summary of the direct
jobs supported by appropriations for the loan program.

Co-investment induced by the GHG Reduction Loan Program supports direct jobs in a mix of industries
similar to those described above. This is explained by the matching funds that borrowers contribute toward
their proposed projects. See Table 29.2 for a summary of the direct jobs supported by induced co-invest-
ment for the loan program.

Table 29.2. Direct Jobs Supported by the GHG Reduction Loan Program (by Industry)®

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
All other industrial machinery manufacturing 104 70.1%
Maintenance and repair construction of nonresidential structures 43 29.2%

Totalizing fluid meter and counting device manufacturing 0.1 0.7%

Total of All Industries 14.8 100%

Industry FTE Job-Years Percent of Total Direct Jobs
All other industrial machinery manufacturing 2.6 66.1%
Maintenance and repair construction of nonresidential structures 21.5 33.4%

Totalizing fluid meter and counting device manufacturing 0.3 0.5%

Total of All Industries 64.4 100%
Methodology

In order to model the GHG Reduction Loan Program in IMPLAN, all financial flows associated with the
program had to be tracked and totaled, including both California Climate Investment funding and induced
co-investment. After quantifying the investment totals, the details on how they were (or will be) spent
also had to be determined, including identifying all of the affected industries, the spending time line of the
program, the presence or absence of pricing margins, and the local purchasing percentage.

The following section details the inputs that we entered into IMPLAN in order to model the employment
benefits of this program. Before reading the following section, we recommend readers first review the
Methodology chapter in Part I, which provides an overview of the economic input-output model used in
this study (IMPLAN Version 3.1). For a summary of the information described below, see Table 29.3.

?A summary of the indirect and induced jobs by industry, supported by the GHG Reduction Loan Program can be found in
Appendix 29.1.
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California Climate Investment

From FY 2013-14 through FY 2015-16, $10 million in California Climate Investment funding was allocated to
the GHG Reduction Loan Program.® Of this funding, $9.2 million was set aside for loan recipients and $0.8
million was allocated to CalRecycle for program administration.' The job-years supported by the $0.8
million in state-level administrative funds were excluded from the job totals reported in this chapter and are
instead reported in the chapter 3 of Part 1.

During the study period, around $1.7 million in loans have been awarded to two businesses (North State Ren-
dering Company Inc. and Nursery Products LLC)."? It is assumed the remaining $7.5 million in available fund-
ing for loans will be rolled over into the next fiscal year, but is analyzed here for their employment benefits.

Induced Co-investment

To receive a GHG reduction loan, borrowers must contribute at least 25% of the total project cost.™
Borrowers, therefore, are considered co-investors (with the state) in the development of waste recovery
projects. Based on the loans awarded during the study period, the minimum match for a GHG-reduction
loan was greatly exceeded, with borrowers contributing a cumulative match of 87% of total project costs
($11.1 million).™ Assuming that the observed ratio between California Climate Investment funding and
borrower co-investment (1to 6.6) will continue into the future, it is projected that the leftover funding
for loans during the study period ($7.5 million) will generate an additional $49.6 million in borrower co-
investment, bringing the projected total for borrower co-investment to $60.7 million.

All co-investment dollars are considered induced by the GHG reduction loans. Based on feedback from
CalRecycle, borrowers depend on the state’s financial assistance to complete their waste recovery projects.
North State Rending Company Inc., for example, needed the loan to pay for cost overruns, and no other
sources were available. Thus, without the GHG-reduction loan, construction of its anaerobic digestion facil-
ity would have ceased and closed down. Similarly, Nursery Products LLC. needed the loan because no other
source of funding was available. Without the GHG reduction loan, Nursery Products LLC. would not have
expanded its composting facility.'®

Industrial Sectors

The industrial sectors that are directly impacted by investment flows strongly influence the overall employ-
ment benefits of a particular program or project. For each industrial sector, IMPLAN has a built-in employ-
ment multiplier that translates investment dollars into job-years. Table 29.3 summarizes the industrial
sectors directly impacted by the GHG Reduction Loan Program. These industrial sectors, and their percent-
age share of state funds and co-invested funds, were based on sample budgets for the two projects that
North State Rendering Company Inc. and Nursery Products LLC. proposed (see Appendix 29.2 for detailed
line-item expenses).

°California Air Resources Board (2017). “Expenditure Records from Agencies Receiving GGRF Monies.” Retrieved from
https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/expenditurerecords.htm

"bid.

2The California Department of Resource Recycling and Recovery. “Recycling Market Development Zones (RMDZ) Loan List-
ing.” Retrieved from http://www.calrecycle.ca.gov/RMDZ/Reports/Businesses/LoanList.aspx?SearchURL=http%3a%2f%2f-
www.calrecycle.ca.gov%2fRMDZ%2fReports%2fBusinesses%2fLoan.aspx&Mode=View

BThe California Department of Resource Recycling and Recovery (2016). “Greenhouse Gas Reduction Revolving Loan
Program Application Guidelines and Instructions.” Retrieved from http://www.calrecycle.ca.gov/Climate/GrantsLoans/GH-
GLoans/Forms/CalRecycle839GHG.pdf

"“See Appendix 29.1 for an overview of matching funds by project.

" CalRecycle (Email correspondence, April 4, 2017).
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Spending Time Line

The employment benefits of an investment vary over time because of inflation and relative price changes
over time, which IMPLAN accounts for through built-in deflators. The spending time line modeled for the
GHG Reduction Loan Program begins in 2015 and ends in 2018. During the study period, a loan for $850,000
was distributed to Nursery Products, LLC. in June 2015, and a loan for $833,000 was distributed North State
Rendering Company Inc. in June 2016. It is assumed that the remaining $7.5 million in available loan funds
will be awarded in June 2017. Loan recipients must spend 100% of the loan money in the first 12 months of
receiving funds.'® It is assumed that loans are spent equally over the two calendar years in which they are
applied (e.g., the $850,000 loan for Nursery Products, LLC. is divided evenly between 2015 and 2016).

Pricing Margins

Pricing margins refer to the transaction costs associated with purchasing a good at a retail location (e.g.,
retailer services, wholesaler services, etc.). All equipment is assumed to be purchased directly from manu-
facturers, so no margins were applied for manufacturing-related industries (i.e., other industrial machinery
manufacturing, totalizing fluid meter and counting device manufacturing, air and gas compressor manu-
facturing, etc.). Service-related expenditures are not typically purchased through a third-party retailer, so
margins were not applicable for all service-related industries (i.e., maintenance and repair construction of
nonresidential structures).

Local Purchase Percentage

The local purchase percentage refers to the share of expenditures that stay within a defined study region
(i.e., California). IMPLAN already has built-in assumptions about the local purchasing patterns within each
industry, so the user needs to adjust this percentage only when there is an exception to the norm. Without
detailed data on project-level sourcing information for all the projects that will be awarded, the default local
purchase rate was assumed for industrial sectors.

Table 29.3. Summary of Modeling Inputs for the GHG Reduction Loan Program

Share of | Spending Local
Funded Industries Total Funds | Time Line Purchase Rate

Other industrial machinery manufacturing 62.7% 2015-2018  None g;f?);l;
State . . .
vesinen: - bt I VR -
(9.2 Million) e
Totalizing fl.md meter and counting device 11.9% 20152018 None Default
manufacturing (4.7%)
. . . ) Default
Other industrial machinery manufacturing 87.8% 2015-2018  None (22.6%)
Induced . ! !
WY Vointenanceand repai contrucionof i ggisogn wa Dot
(560.7 Million) e
. : Default
Air and gas compressor manufacturing 4.5% 2015-2018 None (6%)

16 CalRecycle (Email correspondence, March 27, 2017).
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1. High-Speed Ralil Project

1.1 Indirect and Induced Jobs

Indirect Impacts

Indirect jobs are those along the supply chains that provide inputs and services to the industries that are
directly impacted by the High-Speed Rail Project. See Table A1.1.1and Table A1.1.2 for a summary of the
indirect jobs supported by the program, as reported in full-time equivalent (FTE) job-years.

Table A1.1.1. Indirect Jobs Supported by California Climate Investment Funding for the
High-Speed Rail Project

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Wholesale trade 130.1 79%
Employment services 108.8 6.6%
Architectural, engineering, and related services 104.7 6.3%
Truck transportation 68.0 4.1%
Real estate 60.2 3.6%
Marketing research and all other miscellaneous professional,

scientific, and technical services = SHere
Management consulting services 52.8 3.2%
ica)gri\r:gercial and industrial machinery and equipment rental and 429 5 6%
Full-service restaurants 40.7 2.5%
Accounting, tax preparation, bookkeeping, and payroll services 391 2.4%
Subtotal of Top 10 Industries 705.4 42.8%
Total of All Industries 1,649.8 100%
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Table A1.1.2. Indirect Jobs Supported by Induced Co-investment for the High-Speed
Rail Project

Induced Co-investment

Industry FTE Job-Years Percent of Total Direct Jobs
Wholesale trade 1,026.6 79%
Employment services 8584 6.6%
Architectural, engineering, and related services 826.1 6.3%
Truck transportation 536.2 41%
Real estate 474.5 3.6%
IS\Q?;:EEZIQafiZFCChhn?:a? ;elzlrf,)itcheesr miscellaneous professional, 4647 3.6%
Management consulting services 416.6 3.2%
iz::;ercial and industrial machinery and equipment rental and 3305 2 &%
Full-service restaurants 3213 2.5%
Accounting, tax preparation, bookkeeping, and payroll services 3084 2.4%
Subtotal of Top 10 Industries 5,565.2 42.7%
Total of All Industries 13,022.2 100%

Induced Impacts

Induced jobs provide goods and services to workers with direct and indirect jobs when they spend their
income (e.g., grocery store clerks selling household products, after-school providers caring for children,
doctors seeing patients, etc.). See Table A1.2.1and Table A1.2.2 for a summary of the induced jobs
supported by the High-Speed Rail Project, as reported in FTE job-years.

Table A1.2.1. Induced Jobs Supported by California Climate Investment Funding for the
High-Speed Rail Project

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Full-service restaurants 82.5 4.6%
Real estate 81.8 4.6%
Limited-service restaurants 75.8 4.2%
Hospitals 699 39%
Individual and family services 624 3.5%
Wholesale trade 59.5 3.3%
Offices of physicians 54.4 3.0%
Retail — Food and beverage stores 464 2.6%
Other financial investment activities 451 2.5%
Retail - General merchandise stores 447 2.5%
Subtotal of Top 10 Industries 6219 34.8%
Total of All Industries 1,786.1 100%
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Table A1.2.2. Induced Jobs Supported by Induced Co-Investment for the High-Speed
Rail Project

Induced Co-investment

Industry FTE Job-Years Percent of Total Direct Jobs
Full-service restaurants 6509 4.6%
Real estate 645.5 4.6%
Limited-service restaurants 598.0 4.2%
Hospitals 551.7 39%
Individual and family services 491.8 3.5%
Wholesale trade 469.6 3.3%
Offices of physicians 429.7 3.0%
Retail — Food and beverage stores 366.3 2.6%
Other financial investment activities 3559 2.5%
Retail - General merchandise stores 347.5 2.5%
Subtotal of Top 10 Industries 4,907.0 34.8%
Total of All Industries 14,103.5 100%
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Appendix 1.2. Detailed Summary of Modeling Inputs for the High-Speed Rail Project

High Speed Rail Budget for Central Valley Test Track

Description Total FY 15/16 FY 16/17 FY 17/18 FY 18/19 FY 19/20 FY 20/21 FY 21/22 FY 22/23

Construction of new highways and streets $1,430,019,653 $201,701,870 $419,653,381 $429,132,772 $274,847,256 $100,194,336 $4,344,021 $146,018 $-

Construction of other new nonresidential structures $140,965,112 $3,680,819 $28,381,149 $28,272,409 $28,272,409 $30,990,910 $21,367,417 S- S-

Construction of other new nonresidential structures $105,951,124 $- $- $- $33,730,268 $38,762,606 $32,370,177 $1,088,073 $-

Construction of new highways and streets $2,417,630,676 $798,280,612 $737,762,643 $615,574,720 $244,504,592 $11,543,900 $9,640,169 $324,039 $-

Construction of new power and communication structures $292,443,313 $- $- $102,340,797 $96,868,019 $93,000,721 $226,174 $7,602 $-

Electric power transmission and distribution $512,316,276 S- S- $73,354,829 $138,223,402 $151,660,127 $126,649,510 $22,428,408 S-

Architectural, engineering, and related services $1,621,594,837 $430,585,737 $303,241,963 $311,651,792 $268,739,103 $129,649,968 $95,936,321 $37,114,606 $44,675,348

Total $6,520,920,990

Percentage Breakdown

Description Total 2015 2016 2017 2018 2019 2020 2021 2022 2023
Construction of new highways and streets 21.93% 1.55% 4.764% 6.508% 5.398% 2.876% 0.802% 0.034% 0.001% 0.000%
Construction of other new nonresidential structures 2.16% 0.03% 0.246% 0.434% 0.434% 0.454% 0.401% 0.164% 0.000% 0.000%
Construction of other new nonresidential structures 1.62% 0.00% 0.000% 0.000% 0.259% 0.556% 0.545% 0.257% 0.008% 0.000%
Construction of new highways and streets 37.07% 6.12% 11.778% 10.377% 6.595% 1.963% 0.162% 0.076% 0.002% 0.000%
Construction of new power and communication structures 4.48% 0.00% 0.000% 0.785% 1.527% 1.456% 0.715% 0.002% 0.000% 0.000%
Electric power transmission and distribution 7.86% 0.00% 0.000% 0.562% 1.622% 2.223% 2.134% 1.143% 0.172% 0.000%
Architectural, engineering, and related services 24.87% 3.30% 5.627% 4.715% 4.450% 3.055% 1.730% 1.020% 0.627% 0.343%
Total 100.00%

IMPLAN Input (GGRF Funding)

Description Total 2015 2016 2017 2018 2019 2020 2021 2022 2023
Construction of new highways and streets $417,163,279 $54,209,184 $116,952,862 $119,377,411 $84,787,866 $34,211,478 $6,815,430 $783,567 $25,482 $-
Construction of other new nonresidential structures $26,770,724 $199,538 $1,738,084 $3,071,197 $4,893,824 $7,142,521 $6,694,470 $2,972,107 $58,985 S-
Construction of new power and communication structures $31,706,782 $- $- $5,547,908 $10,799,137 $10,292,810 $5,053,842 $12,673 $412 $-
Electric power transmission and distribution $55,545,468 S- S- $3,976,575 $11,469,684 $15,714,625 $15,087,203 $8,081,534 $1,215,847 S-
Architectural, engineering, and related services $175,813,746 $23,342,110 $39,780,898 $33,333,473 $31,463,068 $21,596,725 $12,229,063 $7,212,709 $4,433,844 $2,421,857
Total $707,000,000

IMPLAN Input (GGRF Funding)

Description Total 2015 2016 2017 2018 2019 2020 2021 2022 2023
Construction of new highways and streets $2,917,782,765 $379,157,590 $818,008,348 $834,966,472 $593,035,359 $239,286,787 $47,669,447 $5,480,533 $178,229 S-
Construction of other new nonresidential structures $187,243,610 $1,395,635 $12,156,752 $21,481,003 $34,229,083 $49,957,236 $46,823,412 $20,787,932 $412,558 S-
Construction of new power and communication structures $221,768,088 $- $- $38,803,970 $75,532,858 $71,991,435 $35,348,304 $88,640 $2,883 $-
Electric power transmission and distribution $388,504,015 S- S- $27,813,527 $80,222,897 $109,913,466 $105,525,060 $56,525,014 $8,504,050 S-
Architectural, engineering, and related services $1,229,701,522 $163,262,710 $278,241,216 $233,145,718 $220,063,468 $151,054,886 $85,534,252 $50,448,152 $31,011,825 $16,939,294

Total

$4,945,000,000
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2. Transit and Intercity
Rail Capital Program

2.1Indirect and Induced Jobs

Indirect Impacts

Indirect jobs are those along the supply chains that provide inputs and services to the industries that are
directly impacted by the Transit and Intercity Rail Capital Program (TIRCP). See Table A2.1.1and Table A2.1.2
for a summary of the indirect jobs supported by the program, as reported in full-time equivalent (FTE) job-
years.

Table A2.1.1. Indirect Jobs Supported by California Climate Investment Funding for
TIRCP

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Wholesale trade 389 1.0%
Architectural, engineering, and related services 18.7 5.3%
Employment services 13.3 3.7%
Truck transportation 12.7 3.6%
Management of companies and enterprises 12.5 3.5%
Real estate 10.7 3.0%
Services to buildings 9.6 2.7%
Accounting, tax preparation, bookkeeping, and payroll services 8.7 2.5%
Management consulting services 7.8 2.2%
Marketing research and all other miscellaneous professional, 7.3 21%
scientific, and technical services

Subtotal of Top 10 Industries 140.2 39.5%
Total of All Industries 355.4 100%
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Table A2.1.2. Indirect Jobs Supported by Induced Co-investment for TIRCP

Induced Co-investment

Industry FTE Job-Years Percent of Total Direct Jobs
Wholesale trade 0.1 100%
Total of All Industries 0.1 100%

Induced Impacts

Induced jobs provide goods and services to workers with direct and indirect jobs when they spend their
income (e.g., grocery store clerks selling household products, after-school providers caring for children,
doctors seeing patients, etc.) See Table A2.2 for a summary of the induced jobs supported by the Transit
and Intercity Rail Capital Program, as reported in FTE job-years.

Table A2.2 Induced Jobs Supported by TIRCP

California Climate Investment

Industry FTE Job-Years Percent of Total Direct Jobs
Real estate 159 4.7%
Full-service restaurants 15.7 4.6%
Limited-service restaurants 14.5 4.3%
Hospitals 134 39%
Individual and family services 12.0 3.5%
Wholesale trade n4 34%
Offices of physicians 10.5 31%
Retail — Food and beverage stores 89 2.6%
Other financial investment activities 8.6 2.5%
Retail - General merchandise stores 84 2.5%
Subtotal of Top 10 Industries 119.4 35.2%
Total of All Industries 339.5 100%

Induced Co-investment

N/A N/A N/A

Employment Benefits From California Climate Investments and Co-Investments
253



Appendix 2.2. Transit and Intercity Rail Capital Program Detailed Summary of Modeling Inputs

_Total
Awarded Total Match Total Project Line Item “Induced Local
Grant Cycle Applicant. Project Name Grant Funds Funding Proposal Cost | Timeline Line Item Expenses Cost State Funds | Co-investment” IMPLAN Industry Purchase Rate
2015-2016 | Antelope Valley Transit Authority (AVTA) Regional Transit Interconnectivity & Environmental 24,403,000 $14,891,051 $39,294,051 2015-2018 |Battery electric bus purchases (29) $26,894,051 $16,702,160 Heavy Duty Truck Manufacturing (BYD) 100.00%
Sustainability Project 2015-2018 |Charging Infrastructure $11,000,000 $6,831,390 Construction of new power and communication structure | Default (99.97%)
2015-2018 |Research and development of a more powerful wireless $1,400,000 $869,450 Scientific research and development services Default (97.90%)
charging system
2015-2016 | Capitol Corridor Joint Powers Authority (CCJPA) Capitol Corridor Travel Time Reduction Project $4,620,000 $800,000 $5,420,000 2017-2030 | Track Improvements: Equipment/Infrastructure N/A $1,732,500 $300,000 Railroad Rolling Stock Manufacturing Default (21.70%)
2017-2030 |Track Improvements: Installation N/A $577,500 $100,000 Construction of other new nonresidential structures Default (99.91%)
2017-2030 |Signal Improvements: Equipment/Infrastructure N/A $1,732,500 $300,000 Other communication equipment manufacturing Default (35.66%)
2017-2030 |[Signal Improvements: Installation N/A $577,500 $100,000 Construction of new power and communication structure | Default (99.97%)
2015-2016 |Los Angeles County Metropolitan Transportation Au- Willowbrook/Rosa Parks Station and Blue Line Light Rail 38,494,000 $108,166,494 $146,660,494 2014-2019 | Construction $88,793,296 $26,907,416 Construction of other new nonresidential structures Default (99.91%)
thority (Metro) Operational Improvements Project 2014-2019 | Preliminary Engineering $2,466,943 $747,568 Architectural, engineering, and related services Default (95.66%
2014-2019 | Project Management $10,901,162 $3,303,426 Architectural, engineering, and related services Default (95.66%
2014-2019 | Final Design $3,684,436 $1,116,511 Architectural, engineering, and related services Default (95.66%
2014-2019 | Legal, Permits, Review, Fee, etc. $4,225,995 $1,280,622 Architectural, engineering, and related services Default (95.66%
2014-2019 | Surveys, Testing, Invest, etc. $1,535,007 $465,160 Architectural, engineering, and related services Default (95.66%
2014-2019 | Construction Management $4,609,036 $1,396,696 Construction of other new nonresidential structures Default (99.91%)
2014-2019 | Project Administration $3,459,270 $1,048,278 Transit and ground passenger transportation 100.00%
2014-2019 | Metro Labor $3,749,100 $1,136,106 Transit and ground passenger transportation 100.00%
2014-2019 | Professional Services $3,459,270 $1,048,278 Architectural, engineering, and related services Default (95.66%
2014-2019 | Advertising $145,000 $43,940 Advertising and related services Default (98.28%)
2015-2016 |Los Angeles — San Diego — San Luis Obispo Rail Corridor | Pacific Surfliner Transit Transfer Program (Demonstration $1,675,000 $200,000 $1,875,000 2015-2016 | Marketing $200,000 $178,667 Advertising and related services Default (98.28%)
Agency (LOSSAN) Project) 2015-2016 | On-Board Surveys $75,000 $67,000 Transit and ground passenger transportation 100.00%
2015-2016 | Administration $76,033 $67,923 Transit and ground passenger transportation 100.00%
2015-2016 | Transit Transfer Subsidy $1,523,967 $1,361,411 Household Income Default
2015-2016 | Monterey-Salinas Transit (MST) Monterey Bay Operations and Maintenance Facility/Salinas | $10,000,000 $10,260,000 $20,260,000 2016-2017 |Renovate and expand the Monterey maintenance facility N/A $10,000,000 Construction of other new nonresidential structures Default (99.91%)
Transit Service Project
2015-2016 | Orange County Transportation Authority (OCTA) Bravo! Route 560 Rapid Buses $2,320,000 $580,000 $2,900,000 2016-2017 |Purchases four 40-foot compressed natural gas buses $2,320,000 $2,320,000 Heavy Duty Truck Manufacturing 0.00%
2015-2016 |Sacramento Regional Transit District (RT) Refurbishment of Seven Light Rail Vehicles $6,427,000 $1,607,000 $8,034,000 2015-2016 |Refurbishment of the last 7 of 21 vehicles acquired from Santa $6,427,000 $6,427,000 Railroad Rolling Stock Manufacturing 100.00%
Clara Valley Transportation Authority
2015-2016 |San Diego Association of Governments (SANDAG) South Bay Bus Rapid Transit Project Award: $4,000,000 | $108,000,000 $112,000,000 2016-2018 |New intermodal transportation center at the border $112,000,000 $4,000,000 Construction of other new nonresidential structures Default (99.91%)
2015-2016 |San Diego Metropolitan Transit System Trolley Capacity Improvements $31,936,000 $11,200,000 $43,136,000 2017-2020 |Purchases at least 8 new trolley vehicles $38,996,000 $31,796,000 Railroad Rolling Stock Manufacturing 100.00%
2017-2020 |Operating Funds to Support Service Expansion for 3 Years $960,000 $96,000 Transit and ground passenger transportation 100.00%
2017-2020 |New Courthouse Trolley Station $8,473,000 $4,473,000 Construction of other new nonresidential structures Default (99.91%)
2015-2016 |San Francisco Municipal Transportation Agency (SFM-  |Expanding the SFMTA Light Rail Vehicle Fleet $41,181,000 $162,470,000 $203,651,000 2016 Purchases 8 zero emissions light rail vehicles N/A $37,062,900 Railroad Rolling Stock Manufacturing 100.00%
TA) 2016 Project Management N/A $4,118,100 Transit and ground passenger transportation 100.00%
2015-2016 |San Joaquin Regional Rail Commission (SJRRC) Altamont Corridor Express (ACE) Wayside Power Project $200,000 $- $200,000 2015-2016 | Installation of wayside power sources at ACE’s new Downtown $200,000 Construction of new power and communication structure | Default (99.97%)
Stockton SJRRC/ACE Regional Maintenance Facility
2015-2016 |San Joaquin Regional Transit District (RTD) BRT Expansion: MLK Corridor and Crosstown Miner $6,841,000 $12,277,776 $19,118,776 2016-2017 |Purchase of 12 new diesel-hybrid buses. $8,130,000 $2,909,042 Heavy Duty Truck Manufacturing Default (28.30%)
Corridor Project 2016-2017 |Construction - Material Purchase $4,578,996 $1,638,437 Construction of new highways and streets Default (99.80%)
2016-2017 |Construction - Permits $232,480 $83,185 Construction of new highways and streets Default (99.80%)
2016-2017 |Construction - Improvements $5,266,816 $1,884,550 Construction of new highways and streets Default (99.80%)
2016-2017 |Professional Services $910,483 $325,785 Architectural, engineering, and related services Default (95.66%
2015-2016 | Southern California Regional Rail Authority (Metrolink) |Purchase of Nine Fuel-Efficient Tier IV EMD F-125 $41,181,000 $16,869,000 $58,050,000 2015 Replacing 7 locomotives, and also acquiring 2 additional $58,050,000 $41,181,000 Railroad Rolling Stock Manufacturing 0.00%
Locomotives for Metrolink Commuter Rail Service locomotives
2015-2016 | Sonoma-Marin Area Rail Transit District (SMART) SMART Rail Car Capacity Project $11,000,000 $46,400,000 $57,400,000 2015 Purchase 3 additional rail cars $57,400,000 $11,000,000 Railroad Rolling Stock Manufacturing 0.00%
$224,278,000 $493,721,321 $228,707,000 $800,000
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3. Low Carbon Transit
Operations Program

3.1 Indirect and Induced Jobs

Indirect Impacts

Indirect jobs are those along the supply chains that provide inputs and services to the industries that are
directly impacted by the Low Carbon Transit Operations Program (LCTOP). See Table A3.1for a summary of

the indirect jobs supported by LCTOP, as reported in full-time equivalent (FTE) job-years.

Table A3.1. Indirect Jobs Supported by LCTOP

California Climate Investment

Industry

Insurance agencies, brokerages, and related activities
Wholesale trade

Ser