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] EXECUTIVE SUMMARY

The California Solar Initiative-Thermal (CSI-Thermal) Program provides financial incentives for the
installation of solar thermal systems to offset natural gas or other fuels, primarily for water heating. The
CSI-Thermal Program began in 2010 and is funded by California’s ratepayers and managed by Program
Administrators (PAs) representing California’s large investor-owned utilities (IOUs). The PAs are Pacific
Gas and Electric (PG&E), Southern California Gas (SCG), and the Center for Sustainable Energy (CSE), which
implements the program for customers of San Diego Gas and Electric (SDG&E). The California Public
Utilities Commission (CPUC) provides oversight and guidance on the CSI-Thermal Program.

Prior to the CSI-Thermal Program, the Solar Water Heating Pilot Program (SWHPP) began in July 2007 and
was administered by CSE in SDG&E’s service territory. One of the objectives of the pilot program was to
inform the CPUC and the CSI PAs of the cost-effectiveness of solar water heating (SWH). An evaluation of
solar thermal’s cost-effectiveness, based on the SWHPP, found that with technology cost reductions and
expected natural gas price increases, solar thermal could be cost-effective.l However, that study included
a number of benefits that CPUC standard practices do not currently allow in cost-effectiveness
evaluations, such as job creation, energy price hedging, price elasticity, and health benefits beyond those
already captured in the avoided energy costs. California Assembly Bill (AB) 14702 launched the CSI-
Thermal Program based, in part, on the findings from that evaluation.

This study is a retrospective evaluation of the cost-effectiveness of the CSI-Thermal Program and how well
the program is meeting the program goals established by California AB 797.3 It should be additionally
noted that the program was originally designed to meet the goals of AB 1470 that focused on system
installations, cost reductions, and market development with no explicit cost-effectiveness goals.

1.1 SOLAR THERMAL AS PART OF THE CSI-THERMAL PROGRAM

The CSI-Thermal Program has been providing incentives for solar-thermal systems since 2010. Installed
system counts have risen steadily since that time and the program has evolved with the addition of
commercial pools and then an enhanced focus on low-income and disadvantaged communities as a result

Itron, Inc., Solar Water Heating Pilot Program: Interim Evaluation Report, ADDENDUM: Cost-Effectiveness Study
Results, April 1, 2009. Prepared for California Center for Sustainable Energy (now CSE).

2 Assembly Bill 1470 (Huffman, 2007). http://www.leginfo.ca.gov/pub/07-08/bill/asm/ab 1451-
1500/ab 1470 bill 20071012 chaptered.html.

3 Assembly Bill 797 (Irwin, 2017).
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtmlI?bill id=201720180AB797.

California Solar Initiative — Solar Thermal Cost-Effectiveness Executive Summary | 1-1


http://www.leginfo.ca.gov/pub/07-08/bill/asm/ab_1451-1500/ab_1470_bill_20071012_chaptered.html
http://www.leginfo.ca.gov/pub/07-08/bill/asm/ab_1451-1500/ab_1470_bill_20071012_chaptered.html
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB797

Itron

of AB 797. As shown in Figure 1-1, the program currently has a mix of end-uses such as Domestic Hot
Water, Pool Heating and Other. The totals span single-family, multifamily, and commercial participants.

FIGURE 1-1: SOLAR THERMAL SYSTEMS INSTALLED THROUGH THE CSI-THERMAL PROGRAM*

Pilot Program CSl - Thermal Program  wpomestic Hot Water = Pool Heating  m Other
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launched Thermal Programs for Poals Extend CSI-T and
Program Launched Added authorized Cost

Launched Effectiveness study*

*  Based on systems installed through August 31, 2019.

1.2 COST-EFFECTIVENESS

The purpose of this analysis is to determine the cost-effectiveness of the CSI-Thermal Program and to
further investigate the cost-effectiveness of the CSI-Thermal budget programs and technologies. This
analysis follows the evaluation framework and methodology adopted by the CPUC in 2009 for assessing
cost-effectiveness of distributed generation (DG) technologies.* The DG cost-effectiveness methodology
is derived from the Standard Practice Manual (SPM) first published in the 1980s and used for several
decades in evaluating energy efficiency technologies and programs.> The cost-effectiveness analysis

4 CPUC, “Decision Adopting Cost-Benefit Methodology for Distributed Generation,” Decision 09-08-026, August
20, 2009.

5 CPUC, California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects, October
2001: https://www.cpuc.ca.gov/uploadedFiles/CPUC Public Website/Content/Utilities and Industries/
Energy - Electricity and Natural Gas/CPUC STANDARD PRACTICE MANUAL.pdf.
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provides insights into the effects of impacts, measure costs, and incentives on the costs and benefits of

technologies installed by the CSI-Thermal Program.

This analysis considered the cost-effectiveness of solar thermal using four distinct tests:

m  The Participant Test (PCT) is the measure of the quantifiable benefits and costs to the customer

due to participation in the program.

m  The Ratepayer Impact Measure (RIM) Test measures what happens to customer bills or rates

due to changes in utility revenues and operating costs caused by the program.

m  The Total Resource Cost (TRC) Test measures the net costs of a program as a resource option

based on the total costs of the program, including both the participants’ and the utility’s costs.

m  The Program Administrator (PA) Cost Test measures the net costs of a program as a resource

option based on the costs incurred by the PA (including incentive costs) and excluding any net

costs incurred by the participants.

Section 3 describes each of these tests in more detail. If a program or measure meets or exceeds a benefit-
cost ratio of 1.0 for a particular test, it is cost-effective for that test. The CPUC has deemed the TRC to be

the most critical to evaluating the cost-effectiveness of a program since it best encompasses the measure

or program from society’s point of view. Other tests provide insights into how cost-effective the program

is for different groups, such as participants, ratepayers, and program administrators. Table 1-1 lists

examples of costs and benefits and how they are allocated across the different tests.

TABLE 1-1: EXAMPLE OF COSTS AND BENEFITS AND ALLOCATION AMONG COST TESTS

Cost/Benefit Inputs

TRC

PA

PCT

RIM

Administrative Costs

Cost

Cost

Cost

Avoided Cost of Electricity
Saved (Increased)

Benefit (Cost)

Benefit (Cost)

Benefit (Cost)

Avoided Cost of Natural Gas
Saved (Increased)

Benefit (Cost)

Benefit (Cost)

Benefit (Cost)

Electric Bill Savings (Increase)

Benefit (Cost)

Cost (Benefit)

Gas Bill Savings (Increase)

Benefit (Cost)

Cost (Benefit)

Measure Cost, Installation

Cost, and incremental O&M Cost Cost
Rebates/Incentives Cost Benefit Cost
Tax Credit® Cost Reduction Benefit

6 For most systems, Itron will assume that the participant took the tax credit based on the installed cost minus
the incentive. For Single-Family Low-Income participants, that means that Itron will assume that the participants
did NOT take advantage of the tax credit because the program is intended to zero out the installed cost and
many participants may not have sufficient tax liability to take advantage of the tax credit.
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The four cost-effectiveness tests were applied to a variety of analyses involving CSI-Thermal water heating
technologies. The different analyses were based on a combination of the following factors:

B Customer class (single-family, multifamily, commercial, pools).

m  Budget program (customer class plus low-income and Disadvantaged Community (DAC)).
B Technology characteristics (technology size, system type).

m  Customer rate (commercial, domestic rate, low-income or CARE rate).

m  Other factors, such as coastal/inland for commercial pools, all systems versus low-cost systems,
with and without higher incentives added to address the SCG storage facility incident.

Figure 1-2 presents the overall results of the four cost-effectiveness tests for the program. In general, the
program was found to not meet the cost-effectiveness threshold of 1.0 for any of the SPM tests. The
relatively low overall cost-effectiveness ratios are due to a combination of high measure costs and low
benefits (relatively low savings and energy prices). Certain groups are more cost-effective than others;
the larger size of commercial/multifamily systems appears to provide for some economies of scale and,
therefore, more cost-effective systems. Additionally, lower cost installations through new business
models or technologies could further increase this cost-effectiveness. However, for participants, the
program as a whole is nearly cost-effective, and some budget programs and technologies do appear to be

cost-effective for participants.

FIGURE 1-2: OVERALL COST-EFFECTIVENESS COST TEST RESULTS

1.00
2 0.88 0.82 Com/MF mSF
8 080
g
g % 0.60 0.43
i« 040 0.26 0.32
E 0.20 0.10 0.14 0.12
] ] [ ] 1
TRC PCT PA RIM
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Figure 1-3 shows the participant cost tests across different technologies, programs, and utilities for
commercial and multifamily sectors. In general, indirect drainback systems have the lowest reported cost
per therm saved, so they tend to be the most cost-effective. Direct drainback pools also show high
participant cost test ratios.

FIGURE 1-3: COMMERCIAL AND MULTIFAMILY PARTICIPANT COST TEST RATIOS*
1.20

DirectDrainback | 4ot Forced Drainback Indirect Forced Glycol Indirect
(Pools) Thermosyphon
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0
S
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5 0.40
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o 0 wvw o unn O 0 v 0 g v g v g o vuv o 0O v 0
o o o 0 O O =8 O O O oo [
7] 7] 7] 7] 7]
Pools LI MF Com/ MF DAC Com/ MF LI MF DAC
Com/MF Com/MF

* Ll = Low Income, MF = Multifamily, DAC = Disadvantaged Community, Com = Commercial

The evaluation team used estimates of savings based on the CSI-Thermal Impact Evaluation.” Due to
several reasons discussed in that report, the gross realization results did not meet 90/10 confidence and
precision results. Therefore, along with the mean value typically reported as the gross realization rate, the
evaluation team reported the high savings value that met the upper limit of the 90 percent confidence
interval and the low savings value to meet the lower limit.

72019 CS| Thermal Impact Evaluation posted to the CPUC CSI Thermal Program Evaluation webpage.
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