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List of Key Terms

Term

Description

Administrators

The four entities that the CPUC authorized to administer EPIC: the
California Energy Commission (CEC), Pacific Gas and Electric Company
(PG&E), San Diego Gas & Electric (SDG&E), and Southern California
Edison (SCE).

Investor-Owned Utilities

The three regulated electric utilities, which are EPIC administrators:
PG&E, SDG&E and SCE.

The Legislature

The California State Legislature

Triennial Investment Plans
(or Investment Plans)

Required investment planning document to be completed by each
administrator on a three year cycle.

Annual Reports

Reports that the CPUC requires the administrators to develop and
distribute at the end of each program year, which are due each
February 28.

Investment Areas/Program
Areas/Funding Categories

The defined categories in which the CPUC authorized the
administrators to conduct EPIC projects: Applied Research and
Development (Applied R&D), Technology Demonstration and
Deployment (TD&D) and Market Facilitation. The IOUs’ role is limited
to the area of TD&D.

Innovation

A product innovation is defined as the introduction of a good or service
that is new or significantly improved with respect to its characteristic
or intended uses. Product innovations can utilize new knowledge or
technologies or be based on new uses or combinations of existing
knowledge or technologies.

Program Theory and Logic
Model

A narrative (program theory) and accompanying diagram(s) that
describe Program inputs and activities and how they combine to
produce expected outputs which, in turn, may produce expected short-
term, mid-term and long-term outcomes. Each pathway or linkage in
the logic model describes a hypothesized cause and effect relationship.

Theory-Based Evaluation
Framework

An evaluation approach and accompanying framework that is often used
for complex programs such as EPIC whose benefits are intended to be
realized over a long time period. The approach relies on the
development of logic models and associated indicators of progress to
identify plausible causal mechanisms and test related hypotheses in
order to assess the extent to which major components of the Program
are successfully implemented and build a case for attribution. For a list
of references that provide detail on theory-driven evaluation, please see
Section 17: Appendix F.

Applied Research and

Development (Applied R&D)

Includes activities supporting pre-commercial technologies and
approaches that are designed to solve specific problems in the

Evergreen Economics

Page vi



EVERGREEN
ECONOMICS

Term

Description

electricity sector.

Technology demonstration
and deployment (TD&D)

Installation and operation of pre-commercial technologies or strategies
at a scale reflective of anticipated operating environments to enable
appraisal of the operational and performance characteristics and
financial risks.

Market Facilitation

Refers to a range of activities including program tracking, market
research, education and outreach, regulatory assistance and
streamlining and workforce development to support clean energy
technology and strategy deployment.

Electric System Value Chain
Elements

Consisting of:
* Grid operations/market design
* Generation
*  Transmission
* Distribution

* Demand side management

IOU Investment Framework
Elements

A framework the IOUs developed to structure their Investment Plans,
which includes four investment areas (all within the TD&D area) that
the IOUs have identified as critical areas on which to focus in order to
modernize the grid:

* Renewables and Distributed Energy Resources (DER) Integration —
focuses on renewables and distributed energy resources integration,
and supports the state’s Renewable Portfolio Standard, greenhouse
gas emission reduction and energy storage goals.

* Advanced Asset Management and Optimization — focuses on grid
modernization and optimization, and addresses SB 17 and smart
grid planning and implementation.

* Customer Products/Service Enablement and Integration — focuses
on the integration of demand side management with the smart grid,
and supports Zero Net Energy policies.

* Cross-Cutting/Foundational Strategies and Technologies — focuses
on smart grid architecture, cybersecurity, telecommunications and
standards development.

Grant Funding Opportunity
and Program Opportunity
Notice Solicitations

The CEC has issued these two types of solicitations for EPIC.

Notice of Proposed Award
(NOPA)

The CEC issues a NOPA to announce the winning bidder.

Grantee

The bidder who receives a grant from the CEC to conduct EPIC

projects under the direction of the CEC’s Commission Agreement
Manager (CAM).

Evergreen Economics
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Term

Description

Vendor

The contractor who receives a contract from the IOUs to conduct a
component of an EPIC project under the direction of the |IOUs.

Program Manager

For CEC projects, the person designated by the bidder to oversee the
project and to serve as the main point of contact from the grantee’s
organization. For IOU projects, the IOU staff member who serves as
the main point of contact for an EPIC project.

Technology/Knowledge
Transfer Plan

A plan that the CEC requires grantees to complete and implement that
describes how they will disseminate project-related knowledge and
results through channels such as published articles, presentations at
conferences and workshops, and dissemination of information on
grantee websites or via social media platforms.

The Evergreen team

The evaluation team composed of Evergreen Economics, NMR Group,
Inc., Ridge & Associates, Jai |. Mitchell Analytics and Advanced Survey
Design

Peer RD&D programs

Other Research, Development and Demonstration programs that we
reviewed during the course of the best practices assessment, to which
we compare EPIC.

Smart Grid

An electricity supply network that uses digital communications
technology to detect and react to local changes in usage.

Regional Energy Innovation
Cluster

Provides key and coordinated assistance, resources, and infrastructure
needed by entrepreneurs and researchers in the region to successfully
bring to market energy innovations that can benefit IOU electric
ratepayers. Composed of a concentration of interconnected companies,
universities, investors, business incubators and business accelerators
that stimulate innovative activity by promoting intensive interaction and
collaboration, sharing of facilities, competition and promotion of
entrepreneurship.

Comprehensive evaluation

An evaluation that includes elements of a process evaluation, a
formative evaluation, and an impact evaluation.

Process evaluation

A form of program evaluation designed to determine whether the
program is delivered as intended to the target recipients, also known as
implementation assessment.

Formative evaluation

Evaluation activities undertaken to furnish information that will guide
program improvement.

Impact evaluation

An evaluation study that answers questions about program outcomes
and the conditions it is intended to ameliorate. Also known as outcome
evaluation.
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Acronyms and Abbreviations

ACE The New York State Energy Research and Development Authority's (NYSERDA's)

Program Advanced Clean Energy Exploratory Research Program

ARPA-E The Department of Energy’s Advanced Research Projects Agency-Energy Program

CAISO California Independent System Operator

CalSEED California Sustainable Energy Entrepreneur Development Initiative
Commission Agreement Manager, individual designated by the California Energy

CAM Commission to oversee the performance of EPIC contracts resulting from a solicitation
and to serve as the main point of contact for the recipient.

CEC California Energy Commission

CEDMC The California Efficiency + Demand Management Council

CPUC California Public Utilities Commission

CvD Commercialization Valley of Death

DER Distributed Energy Resources

DG Distributed Generation

DOE Department of Energy

DRP Distributed Resource Plan

DSM Demand Side Management

DVBE Disabled Veteran Business Enterprise

EPIC Electric Program Investment Charge, the source of funding for the projects awarded
under this solicitation.

EPRI Electric Power Research Institute

ERD Energy 'R'efsearch & Development (ERD) Division — the CEC manages EPIC within its
ERD Division

EV Electric Vehicle

GFO Grant Funding Opportunity

GHG Greenhouse Gas

[e]V) Investor-Owned Utility, including PG&E, SDG&E and SCE

IP Intellectual property

IRP Integrated Resource Plan

NOPA Notice of Proposed Awards

NYSERDA New York State Energy Research and Development Authority
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OECD Organization for Economic Co-operation and Development

PAC Policy Advisory Committee

PG&E Pacific Gas and Electric Company

PIER Public Interest Energy Research program (EPIC’s predecessor)

PON Program Opportunity Notice

RD&D Research Development and Demonstration

RFP Request for Proposals

RPS Renewable Portfolio Standard

SBIR Department of Energy’s Small Business Innovation Research Program
SCE Southern California Edison

SDG&E San Diego Gas & Electric

STTR The Department of Energy’s Small Business Technology Transfer Program
T&MD Technology and Market Development —a NYSERDA RD&D program
TAC Technical Advisory Committee

TRL Technology Readiness Level

TVD Technological Valley of Death

ZEV Zero Emission Vehicle

ZNE Zero Net Energy
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| Executive Summary

This report documents the results of an evaluation of the Electric Program Investment
Charge (EPIC, or the Program), which is a research, development and demonstration
(RD&D) program that funds a broad portfolio of innovations' that seeks to advance the
frontiers of energy science and technology. The California Public Utilities Commission
(CPUC) established and oversees EPIC, which is administered by four entities: the
California Energy Commission (CEC), Pacific Gas and Electric
Company (P(;&E){ San'Diego Gas & Electric (SDG&E) and By the end of 2016, a
Southern Cahfgrma Edlsqn .(SCE). PG&E, SDG&E and SCE are | (5ta] of 19 EPIC

the three. electric California investor-owned ut111t.1es (IOUs). projects were

CEC projects cover three program areas: 1) Applied Research completed and 250
and Development (Applied R&D), 2) Technology
Demonstration and Development (TD&D) and 3) Market
Facilitation, while the IOU projects are focused only on TD&D.

were in progress.

Table 1 shows the total program budget for the first two Triennial Investment Plans
covering program years 2012-2017.

Table 1: EPIC Program Budget (2012-2017)

Budget Percent of
Administrator (2012-2017) Budget
CEC $696,804,500 80%
PG&E $89,000,000 10%
SCE $72,754,534 8%
SDG&E $15,540,000 2%
Total $874,099,034 100%

Source: Administrators’ 2016 Annual Reports

.1 Evaluation Objectives and Approach

The objective of the study was to conduct a comprehensive evaluation of EPIC to identify
opportunities to improve program management and effectiveness. To this end, specific
objectives included the following;:

1 A product innovation is defined by the Organization for Economic Co-operation and Development (OECD)
as “. .. the introduction of a good or service that is new or significantly improved with respect to its
characteristic or intended uses. Product innovations can utilize new knowledge or technologies or be based
on new uses or combinations of existing knowledge or technologies" (Tinguely 2013).
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* Determining if the Program is being implemented in a manner consistent with the
program objectives, requirements and intent of the CPUC and the California
Legislature as set forth in a series of CPUC Decisions;?

* Assessing the extent to which the Program supports key energy policies and public
research code sections;

* Identifying best practices in research administration;

* Assessing the extent to which the Program is on track, thus far, in meeting its
objectives to provide ratepayer benefits, advance energy innovation and support
California’s energy policy goals; and

* Providing recommendations for improvements to program requirements and
practices.

The evaluation results were intended to support and inform the CPUC’s consideration of
EPIC within the next triennial application proceeding, which was initiated in the spring of
2017 with the administrators” 2018-2020 Investment Plan application filings.

For the purposes of focusing this evaluation on the most fundamental program
characteristics, CPUC staff established EPIC’s core, overarching goals (or core values).

1. Electricity IOU Ratepayer Benefits: Providing electric The evaluation
ratepayer benefits was established as the mandatory focused on EPIC’s core
guiding principle of EPIC, which the CPUC defined as values of:
promoting greater reliability, lower costs and increased | |, providing ratepayer
safety. benefits;

2. Energy Innovation: The CPUC established a range of « advancing energy
administration and program requirements intended to innovation; and
ensure that EPIC funds Research Development and « supporting
Demonstration (RD&D) activities that assist the California’s energy
emergence of innovative energy technologies and policy goals.
services, for the benefit of California’s electricity IOU

ratepayers and the public interest. Overall, advancing

true, productive energy innovation is a core purpose of the Program. This goal
should be supported not only in EPIC’s technical program areas, but also in EPIC’s
administrative structure. Therefore, all program decisions and activities —from the
setting of research priorities to the treatment of intellectual property concerns and
the administrative balancing of due process with flexibility and responsiveness —
should support, embody and advance true, productive energy innovation.

3. California’s Energy Policy Goals: As the CPUC’s EPIC decisions make clear,
supporting California’s key energy, climate and economic policy goals is one of the

2D.11-12-035, D.12-05-037, D.13-11-025, D.15-04-025, and D.15-09-005.
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core justifications of the Program that drives much of EPIC’s governance and
requirements. Each EPIC funding decision and activity must be made and
implemented in the context of these policy goals.

Evergreen Economics, along with NMR Group, Inc., Ridge & Associates, Jai J. Mitchell
Analytics and Advanced Survey Design, employed a theory-driven evaluation framework
within which we assessed the Program’s effectiveness, guided by a series of logic models
that we developed. We conducted several research activities including review of program
documents and data and in-depth telephone interviews with program administrators,
project managers, contractors and stakeholders. We also conducted a best practices
assessment that included a literature review and in-depth telephone interviews, as well as
a network analysis.

1.2 Key Findings and Recommendations

Below, we summarize the highest priority findings and recommendations, in order of
priority. A complete set of recommendations is provided in Section 11: Findings and
Recommendations, in which we number recommendations sequentially by section (which
we have retained in the Executive Summary).

1.2.1 Program Requirements

The Program is guided by a series of CPUC Decisions that establish the purpose and
governance for EPIC and provide a policy rationale for continuing public interest funding
in the energy area where private capital is unlikely to provide adequate support. To
ensure that the Program is administered consistently with its core values, the Decisions
establish the requirements and administrative procedures for EPIC.

Based on our review of program administrative procedures
(including program document review and interviews with
administrators), we find that the four administrators are in
compliance with program requirements. However, we
identified areas where the administrators are technically
compliant but could better fulfill the spirit or intent of the
requirements (such as stakeholder engagement, coordination
and information sharing). Likewise, we identified other cases
where the minimum requirements are not sufficient to ensure
best-in-class program administration. We discuss these issues
below.

Key finding: The
administrators are in
compliance with the
letter of EPIC
program
requirements, but
could better fulfill the
spirit of some
requirements.

1.2.2 EPIC Project Impacts

The Evergreen team employed a theory-driven evaluation framework within which we
assessed the Program’s effectiveness, guided by a series of logic models that we developed
to support the theory-based research design. For a complex program such as EPIC, our
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evaluation team developed performance metrics for each activity, output and outcome to
assess the extent to which major activities of EPIC have been and are being successfully
implemented and whether these activities had led to or are likely to lead eventually to the
expected short-, mid- and long-term outcomes. We also assessed the extent to which the
projects are aligned with the Program’s objectives.

Overall, the EPIC portfolio appears to be on track, thus far, in
meeting its objectives to provide ratepayer benefits, advance
energy innovation and support California’s energy policy
goals. Collectively, EPIC is both broad and deep, and
administrators take steps to integrate projects into the broader
innovation and policy landscape. To that extent, projects
appear to be consistent with the Program’s objectives and
core values. However, as a portfolio, EPIC may not be fully
optimized to best support energy policy and innovation, which
we describe in the next sub-section.

Key finding: Each
project in the EPIC
project portfolio is
meeting its objectives,
but it is unclear if the
portfolio as a whole is
optimized.

Since 2012, the EPIC administrators have funded hundreds of projects and will continue to
do so for the foreseeable future. The combined efforts of the past, present and future
projects is expected to move EPIC incrementally closer to achieving California’s important
public policy goals. Given the on-going nature of EPIC and its long-term objectives, we
recommend that:

* 7a) Using the theory-driven framework developed for this evaluation, monitor and
report key performance metrics on an on-going basis and conduct a comprehensive
evaluation every three to four years. All of these evaluation activities should be
conducted by an independent evaluator in close collaboration with the four
administrators to avoid any duplication of efforts and to ensure that the results
will be useful to all stakeholders (e.g., the CPUC, state legislators, and the four
administrators and other stakeholders). While this evaluation report documents
what is working and what could be improved, the Program is still very young and
should undergo ongoing independent assessment to ensure it remains on track and
addresses the issues we have noted. Moreover, most projects have yet to be
completed, and independent review is needed in the future to assess project
benefits as the Program matures. Conducting independent program evaluations is
consistent with the best practice of peer RD&D programs.

* 7b) The administrators create a single, centralized database containing all relevant
information on active and completed EPIC projects along with monitoring and
quarterly reporting of key performance metrics, in order to support the on-going
evaluation of the Program.
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1.2.3 Optimizing EPIC’s Portfolio

Given the many policy areas EPIC is attempting to address,
we have identified a need to prioritize the guiding
principles, policies and strategic objectives, and
operationalize what it means for a portfolio to be
optimized. There is no clear set of priorities EPIC is seeking
to address, or prioritization of research gaps or needs. For
example, we confirmed that every EPIC project may be likely to provide ratepayer
benefits, but there is variation in how broad and/or direct those benefits are. We also
confirmed that every EPIC project supports at least one energy policy area, but there are
many relevant policy areas that lack clear prioritization. Projects are not categorized or
tracked by technology or policy area, making it difficult to assess the effectiveness of EPIC
on advancing key policy. We also observed that EPIC focuses less on commercialization
than peer RD&D programs, though we note that EPIC’s objectives are much broader.

Key finding: There is
a need to prioritize
among EPIC’s many
objectives.

As stated above, we can determine that program administrative procedures and EPIC
projects meet regulatory requirements, but without clear priorities for the Program, we
cannot determine whether the portfolio of projects collectively is truly optimized. To
ensure that EPIC is generating the optimal mix of projects that maximize ratepayer
benefits, lead to energy innovation and support the state’s key policy goals, we
recommend that:

* 2a) The CPUC establish priorities among its current policy goals and funding
criteria to better guide the administrators in their

investment planning. In Section 1.2.5, we

* 2b) The administrators collaborate in categorizing and | recommend that the
suminarizing projects (such as by technology type administrators convene
and/or policy area) and review projects by topic areas | an independent body
to ensure that the portfolio of projects effectively to support an effort to
supports key policy goals. categorize projects.

1.2.4 Effectively Engaging Stakeholders

Our analysis of knowledge dissemination activities and relational networks suggests that
project teams are actively engaged in developing networks of stakeholders and other
market actors and are well positioned to disseminate knowledge widely once projects are
completed. However, EPIC's four-administrator model has limitations compared to peer
RD&D programs that are administered by a single organization. For EPIC, there is no
single administrator that can effectively convey information to stakeholders nor is there a
program-wide communications mechanism or central repository of project information.
As a result, information dissemination and stakeholder engagement is less than optimal.

Evergreen Economics Page 1-5



EVERGREEN
ECONOMICS

Further contributing to the inherent limitations associated with the four-administrator
model is that each administrator relies primarily on an Annual Report to disseminate
information on project status and results. However, this does not optimally engage
stakeholders or support effective CPUC oversight. While the administrators are in
compliance with program reporting requirements, there is room for improvement by
following the best practices of peer RD&D programs.

In order to ensure that the Program is generating a set of projects that most effectively
advance energy innovation, and that the administrators more effectively engage
stakeholders and facilitate CPUC oversight, we recommend that the administrators
share project information more frequently and do so in a more coordinated and topical
manner. We recommend that:

* 4a) The administrators share information while projects are in progress with the
CPUC and the public on a more frequent basis, such as quarterly. The Annual
Reports, on their own, are not the most effective way to disseminate information
about EPIC projects. These quarterly reports should:

o Be distributed via a single EPIC website and listserv, so that the CPUC and
stakeholders can more easily obtain information about all projects without
having to review four separate reports. Included on this website would be a
downloadable centralized Excel spreadsheet that contains key information for
all EPIC projects. This would ensure that stakeholders have an easy way to
obtain all relevant information about EPIC projects that supports their particular
areas of interest.

o Categorize projects (as recommended previously) In Section 1.2.5, we
by technology and/or policy, with sort/ filter recommend that the
capability, so the CPUC and stakeholders can administrators convene
more easily obtain information about projectsina | an independent body to
particular category without having to search support such
through long lists of individual projects. coordination efforts.

o Include current information about project
outcomes such as recent or upcoming presentations, publications and interim
knowledge dissemination. See Appendix D for an example of a quarterly status
report that we developed that provides a recommended starting point for such a
report.

* 4b) The administrators collaborate and jointly convene a quarterly workshop to
share results about project status and lessons to-date on a topical basis, with
engagement from stakeholders on topics that are of interest. Such workshops
should be publicized in advance along with the topic or topics to be covered. All
EPIC projects that fall under the announced topic should be discussed and
organized topically. In general, EPIC stakeholder workshops are not organized
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topically, and IOU projects are typically presented in an ad hoc fashion, which is
not an effective way to engage stakeholders.

We also have identified a need for the administrators to coordinate on compiling and
jointly reporting on project benefits. There is no central place where project results and
benefits are summarized. Reports that document project results are included in the
administrators” Annual Reports and posted on websites, and additional dissemination
plans are developed on a project-by-project basis. A policymaker, legislator or other
stakeholder would have a difficult time determining the aggregate impact of the Program.
We recommend that:

* 4d) The administrators develop a process to jointly report on EPIC’s short-, mid-
and long-term project benefits across the portfolio on a routine basis (e.g., annually)
to the CPUC, relevant stakeholders and the general public.

1.2.5 Independent Coordination Body

Our evaluation has identified a critical need for improving administrative coordination
and stakeholder engagement that the administrators are not currently addressing due to
limitations associated with the administrative model and their reliance on minimum
project reporting procedures. We have identified a need to explicitly supplement the
existing administrative structure by convening an

independent body that provides coordination and Key finding: There is a
facilitation support to the administrators and compiles and need to supplement
helps disseminate information. Such efforts would increase the administrative
transparency and stakeholder engagement and ensure the structure by

Program is most effectively directing EPIC funds toward convening an

energy innovation that meets the highest priority state policy | independent body to
goals, as identified by the CPUC. These efforts would also coordinate, facilitate
address the deficiencies we outlined in the previous two sets and lend technical

of findings. We recommend that: expertise.

* 6a) The CPUC and/or the administrators fund and
convene an independent body to coordinate, facilitate and lend technical expertise.
The highest priority areas such a body could support include:

o Convening and engaging stakeholders earlier in the investment planning
process;

o Engaging stakeholders and ensuring any input that would lead to greater
ratepayer and state policy benefits is considered by the administrators in their
Investment Plans;

o Supporting administrator and CPUC efforts to track and prioritize policy goals
and funding criteria, and periodically revisiting priorities as policy goals change
and EPIC matures;
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o Supporting administrator and CPUC efforts to ensure that those priorities are
effectively addressed in the administrators’” Investment Plans;

o Supporting administrator efforts to categorize projects by technology and/or
policy areas, to facilitate easier access of EPIC project information for interested
stakeholders;

o Reviewing administrator project research plans and quarterly status reports,
such as by policy and/or technology areas; tracking related developments in
CPUC proceedings and engaging relevant stakeholders in projects of interest;
and helping to identify issues or concerns;

o Planning and facilitating a quarterly meeting devoted to a particular topic of
interest to stakeholders, including publicizing the meetings to stakeholders and
addressing their needs;

o Coordinating an effort to develop a centralized EPIC website, database and
listserv; helping to identify interested parties; and ensuring that those parties are
linked to relevant information on projects and topic areas of interest; and

o Identifying interested stakeholders and appropriate forums for administrators
to more broadly disseminate their results.

1.2.6 IOUs in Compliance, but Not Meeting Intent of All Requirements

The IOUs are technically in compliance with EPIC program requirements, but many of
their administrative practices are inconsistent with best practices we identified among
peer RD&D programs. We examined the numerous CPUC requirements that fell into the
following nine categories.

* Statutory guidance

* Investment Plans

* Limitations on projects

* Contracts

* Stakeholder engagement

* Quantifying benefits/metrics
* Budget

* Annual reports

¢ Miscellaneous

To verify compliance with these requirements, we relied on a combination of sources,
including program filings (e.g., Annual Reports and Investment Plans), the sample of
projects for which we had more detailed information (supplemented by interviews with
grantees, vendors and IOU/CEC project managers) and the sample of CEC
solicitations/bids and IOU request for proposals (RFPs) and vendor bids. We then

Evergreen Economics Page 1-8



EVERGREEN
ECONOMICS

compared the IOU administrative practices to other peer RD&D program practices and
observed a number of areas where performance could be improved. For example, project
selection, transparency and stakeholder engagement could be improved. By adopting
some or all of the best practices we identify below, EPIC would be more effective at
producing energy innovation that is more explicitly supportive of state energy policies.

Table 2 summarizes key differences (and a few similarities) in CEC and IOU
administrative processes as compared to other peer RD&D programs. A check mark
indicates that the administrative process is consistent with peer programs.
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Table 2: Comparison of EPIC Administrative Processes to PEER RD&D Programs

Administrative
Process

CEC

IOUs

Program
Management and
Administration

Awards grants to external organizations
that conduct their research.

4

Conduct their research using internal
staff with use of vendors.

Administration is managed by a core team with RD&D program expertise,
with technical support provided by both internal and external experts.

v/

Four-administrator model.

Investment
Planning

Identifies a series of strategic objectives
with strong and transparent linkages
to state policy goals.

v

Develop Investment Plan priorities
internally, predominantly relying on
their own technical experts and
management to identify and prioritize
research areas, with linkages to policy
less transparent.

Relies mostly on input from multiple
external stakeholders; develops its
Investment Plans transparently and
engages external stakeholders
throughout the process.

4

Rely mostly on external input from a
single utility-focused stakeholder;
insufficient transparency in
developing Investment Plans.

Project Selection

Uses a transparent and public
process for selecting projects and shares
project scopes of work in a timely

manner.
v

Use a less transparent, internal
process for selecting projects and do
not share project scopes of work in a
timely manner.

Due diligence is being done to identify projects that, absent EPIC funding, would not
move forward or would move forward more slowly.

v

Project
Assessment

Shares information about projects while they are being implemented but less
frequently than optimal.

Uses a robust process for collecting
the necessary quantitative data needed to
comprehensively report on project
benefits and disseminate results.

v

Lack a robust process for collecting
the necessary data needed to
comprehensively report on project
benefits and disseminate results.

v/ = consistent with peer RD&D program practices

Evergreen Economics
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Note that we also examined each of the four administrators’ processes and projects. When
we compared across the four administrators, the main finding was the difference in how
the CEC approaches program administration as compared to the IOUs. However, we did
note some differences in processes across the three IOUs in this report, which we discuss
in the report results and findings sections. Note that those comparisons were limited by
the size of the project sample for each IOU (which reflects the relatively smaller portion of
the EPIC budget that the IOUs receive as compared to the CEC).

While each IOU project is related to at least one area of the state’s energy policy, the IOUs’
internal needs, rather than energy policy, most often determine which projects are
implemented. There is obviously overlap between the IOUs’ internal needs and state
energy policy, but the mix of projects the IOUs select may not be the most optimal to
advance the highest priority state policy areas. Once priorities are set, it will be easier to
assess how optimal the set of IOU projects are in advancing a particular energy policy.

The IOUs” TD&D portfolio focuses on a much narrower set of investment areas as
compared to the CEC and peer RD&D programs. Moreover, the IOUs have a much
narrower stakeholder group from which they solicit project ideas as compared to the CEC
and peer RD&D programs. As stated above, the projects the IOUs implement are each
related to one or more energy policy areas, but the framework and stakeholder input that
shapes their projects leads to a relatively narrow focus. At this time, we are not able to
comment on whether internally driven and narrowly focused investment planning and
project selection are problematic, but the intent of the program requirements related to
stakeholder engagement and transparency are not being met fully with current IOU
investment planning and project selection processes.

In order to improve the transparency and comprehensiveness of IOU investment planning
information sharing and linkages to state policy priorities, we recommend that:

* 2d & 2e) The IOUs engage more stakeholders earlier in the investment planning
process and provide more comprehensive information about their plans prior to
and at investment planning workshops to allow time for more meaningful
engagement. Currently, the IOUs present incomplete

information to stakeholders, and mostly rely on Key finding: The

internal staff expertise along with the Electric Power IOUs, while

Research Institute's (EPRI's) input to shape their plans. | technically in

Above, we recommended that the administrators compliance with

and/or the CPUC form a new coordination body, program

which could also support the shaping of the IOUs’ requirements, could

Investment Plan priorities to ensure they complement improve upon

the CEC’s Investment Plan and are responsive to the information sharing

priorities established by the CPUC. and stakeholder
engagement.
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There is a lack of transparency in the IOUs’ project selection criteria, project selection and
research planning processes. In addition, the IOUs are not effectively tracking and
reporting on benefits metrics.

Consistent with the issues identified above, while the IOUs are meeting the minimum
requirements, they are not operating in a transparent and inclusive manner that would
maximize the value that stakeholders could offer. Since the CPUC typically only has access
to the same minimal information that stakeholders do, except on an ad hoc basis when
staff make inquiries, increasing the completeness and frequency of information sharing
would also improve oversight of the Program and increase its support of the highest
priority energy policy areas. Our previous recommendation to categorize and report on
projects by topic areas of interest would greatly improve the usefulness of project
information for both stakeholders and the CPUC.

To improve the transparency of the IOUs’ project selection processes, we recommend that:

* 3a) The IOUs develop more transparent project selection criteria, which determine
the project areas that are described in their Investment Plans as well as the specific
projects that are eventually implemented. Once the CPUC establishes priorities,
these criteria could be reviewed and revised over time to ensure an appropriate
focus on the highest priority areas for advancing state energy policy.

* 3b) The IOUs share project research plans and budgets with the CPUC and the
public, at least one month prior to launch. The coordination body we recommend
establishing could support efforts to classify projects and disseminate such
information in a coordinated manner across administrators so the information
would be more readily obtained by interested parties, increasing the benefits
generated by EPIC projects.

We offer additional recommendations in Section 11 that focus on program administration
details.
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2 Program and Policy Background

2.1 Program Background

The Electric Program Investment Charge (EPIC, or the Program) is an innovation funding
program that seeks to advance the frontiers of energy science and technology. The
California Public Utilities Commission (CPUC) established and oversees EPIC. The
Program is administered by four entities: the California Energy Commission (CEC), Pacific
Gas and Electric Company (PG&E), San Diego Gas & Electric (SDG&E), and Southern
California Edison (SCE). PG&E, SDG&E and SCE are the three electric California investor-
owned utilities (IOUs). The CEC administers 80 percent of the EPIC budget, and the three
electric IOUs administer the remaining 20 percent.3

There are four primary CPUC Decisions that together established the requirements and
administrative procedures for EPIC:

1. Decision 12-05-037 (May 24, 2012), which established the purpose and governance
for EPIC and funding collections for 2013-2020 as Phase 2 Decision of Rulemaking
11-10-003.

2. Decision 13-11-025 (November 14, 2013), known as the “EPIC Decision”, approved
applications for the first program investment period of 2012-2014 (which is referred
to as “EPIC 1”) from the four EPIC administrators.

3. Decision 15-04-020 (April 9, 2015), approved applications for the second program
investment period of 2015-2017 (which is referred to as “EPIC 2”) from the four
EPIC administrators.

4. Decision 15-09-005 (September 17, 2015), addressed new EPIC projects that are
introduced by the IOUs between triennial funding cycles, requiring them to submit
Tier 3 advice letters.

The first Decision (12-05-037) established the purpose and governance for EPIC and
funding collections for 2013-2020, providing a policy rationale for continuing public
interest funding in the energy area where private capital is unlikely to provide adequate
support. Providing electric ratepayer benefits was established as the mandatory guiding
principle of EPIC, which the CPUC defined as promoting greater reliability, lower costs
and increased safety. In addition, complementary guiding principles were designed to
guide investment decisions, which include:

* Providing societal benefits;

3 Of the 20 percent share of the EPIC budget allocated to the IOUs, PG&E administers 50.1 percent of the IOU
share, SDG&E administers 8.8 percent, and SCE administers 41.1 percent.
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Reducing greenhouse gas (GHG) emissions in the electricity sector at the lowest
possible cost;

Supporting California’s loading order to meet energy needs, first with energy
efficiency and demand response, then with renewable energy (distributed
generation and utility scale), and third with clean conventional electricity supply;

Supporting low-emission vehicles and transportation;
Providing economic development; and

Using ratepayer funds efficiently.

Program funding is approved in the following defined investment areas: Applied
Research and Development (Applied R&D), Technology Demonstration and Deployment
(TD&D) and Market Facilitation. The IOUs’ role is limited to the area of TD&D.

Applied Research and Development (Applied R&D) - Applied R&D activities
support pre-commercial technologies and approaches that are designed to solve
specific problems in the electricity sector.

Technology Demonstration and Deployment (TD&D) - TD&D addresses the
installation and operation of pre-commercial technologies or strategies at a scale
sufficiently large enough and in conditions sufficiently reflective of anticipated
actual operating environments to enable appraisal of operational and performance
characteristics and financial risks.

Market Facilitation - Market Facilitation refers to a range of activities including
program tracking, market research, education and outreach, regulatory assistance
and streamlining and workforce development to support clean energy technology
and strategy deployment.

In addition to the three investment areas, projects must be mapped to at least one of the
different elements of the electricity system value chain, which consists of:

Grid operations/market design
Generation

Transmission

Distribution

Demand side management

Section 6 provides more information about EPIC program requirements and how the
Program is administered by the CEC and the IOUs.
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2.2 California Energy Policy

EPIC is intended to support the state’s energy policy priorities. In this subsection, we
provide a brief summary of some of the most relevant energy policy areas to provide
context for the remainder of this section. The Evergreen team drew from the
administrators” Investment Plans and secondary research on energy policy to develop
these summaries.

2.2.1 Greenhouse Gas Reduction Legislation and the Renewable Portfolio
Standard

On October 7, 2015, California State Senate Bill 350: Clean Energy and Pollution Reduction
Act* (SB 350) was signed into law, establishing new clean energy, clean air and GHG
reduction goals for 2030 and beyond. SB 350 is considered to be the most significant
climate and clean energy legislation since the 2006 passage of Assembly Bill 32: California
Global Warming Solutions Act® (AB 32) that set the statewide goal of reducing GHG
emissions to 1990 levels by 2020. In addition, AB 32 directed and authorized various state
agencies to engage in actions necessary to achieve this goal. Building off of AB 32, SB 350
established California’s 2030 GHG reduction target of 40 percent below 1990 levels. To
achieve this goal, SB 350 sets ambitious 2030 targets for energy efficiency and renewable
electricity, among other actions aimed at reducing GHG emissions. SB 350 is intended to
greatly enhance the state’s ability to meet its long-term climate goal of reducing GHG
emissions to 80 percent below 1990 levels by 2050.

SB 350 increases California’s renewable electricity procurement goal from 33 percent by
2020 to 50 percent by 2030. This will increase the use of Renewable Portfolio Standard®
(RPS) eligible resources, including solar, wind, biomass and geothermal. In addition, SB
350 requires the state to double statewide energy efficiency savings in electricity and
natural gas end uses by 2030. To help ensure these goals are met and the GHG emission
reductions are realized, large utilities will be required to develop and submit Integrated
Resource Plans (IRPs) to the CPUC. These IRPs will detail how each entity will meet its
customers’ resource needs, reduce GHG emissions and ramp up the deployment of clean
energy resources.

Significant technology advancements and cost savings must be achieved in order to meet
SB 350’s requirements, and EPIC is well situated to help foster these changes.

4 De Le6n, Chapter 547, Statutes of 2015.

http:/ /leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB350

5 Nunez, Chapter 488, Statutes of 2006. http:/ /www .leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-

0050/ ab_32_bill_20060927_chaptered.pdf

6 California’s aggressive RPS requires all electricity retailers, including IOUs, to serve 33 percent of their

retail sales with renewable energy procurement. The RPS is mandated under Public Resources Code
399.11.22.
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2.2.2 Grid Infrastructure

In order to implement the RPS successfully, the CEC identified that it is necessary to
upgrade the state’s existing transmission and distribution systems. To achieve this, the
CEC supported legislation such as Senate Bill 17,7 which mandates implementing and
planning a smart grid to improve the efficiency, reliability, economics and sustainability of
electricity services.

The California Independent System Operator (CAISO) developed a smart grid roadmap
and associated architecture® in 2010, which offers strategies to transition the grid to be
responsive to wind and solar energy and smart devices in response to the state’s energy
and environmental policy goals. Based on the roadmap, “the 'smart grid' is the application
of technologies to all aspects of the energy transmission and delivery system that provide
better monitoring, control and efficient use of the system.”® The roadmap identifies
research needs that may be used by stakeholders to develop business models and policies.

The CEC, CPUC and CAISO are also collaborating on the development of a Roadmap for
the Commercialization of Microgrids in California,'® which will be completed by the end
of 2017. A CEC-commissioned study released in July of 2015!" provided an assessment of
microgrids in California and offered recommendations for future research and
development investments.

Additionally, the Distribution Resources Plan Proceeding (R. 14-08-013) requires electrical
corporations to file distribution resources plans, which may include demonstration
projects, related to grid modernization and distributed energy resources (DER).12

In the first EPIC Decision (12-05-037), the CPUC required the IOUs to address the
applicability of the relevant public utility codes, which includes Public Utility Code 8360
statutory guidance regarding the smart grid. The code stipulates that: “It is the policy of
the state to modernize the state's electrical transmission and distribution system to
maintain safe, reliable, efficient, and secure electrical service, with infrastructure that can

7 Padilla. SB-17 Electricity: smart grid systems, Chapter 327. 2009.

http:/ /leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=2009201005B17

8 California ISO. Smart Grid Roadmap and Architecture. 2010.

https:/ /www.caiso.com/Documents/SmartGridRoadmapand Architecture.pdf

?ibid, p. 5.

10 California Energy Commission. "California Microgrid Roadmap."

http:/ /www .energy.ca.gov/research/microgrid/

11 DVN GL. Microgrid Assessment and Recommendation(s) to Guide Future Investment. Prepared for the
California Energy Commission. 2015. http:/ /www.energy.ca.gov/2015publications/ CEC-500-2015-
071/ CEC-500-2015-071.pdf

12 California Public Utilities Commission. Distribution Resources Plan (R.14-08-013).

http:/ /www.cpuc.ca.gov/General.aspx?id=5071
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meet future growth in demand and achieve all of the following, which together
characterize a smart grid.”13 See Appendix A for more detail.

2.2.3 Energy Efficiency and the Loading Order

The CEC and CPUC, along with the California Consumer Power and Conservation
Financing Authority, established an energy resource loading order to guide their energy
decisions in the 2003 Energy Action Plan'4 (and the CEC’s Integrated Energy Policy
Report, which is described later in this section). The loading order consists of decreasing
electricity demand through energy efficiency and demand response, and meeting new
generation needs first with renewable and distributed generation resources, and second
with clean fossil-fueled generation. The loading order provides a foundation for energy
policies and decisions.

On September 18, 2008, the CPUC adopted California’s first Long Term Energy Efficiency
Strategic Plan,'® presenting a single roadmap to achieve maximum energy savings across
all major groups and sectors in California. The plan provides an integrated framework of
goals and strategies for saving energy, covering government, utility and private sector
actions, and holds energy efficiency to its role as the highest priority resource in meeting
California’s energy needs.

While supporting the loading order continues to be an official EPIC supporting principle,
and the loading order is still California policy broadly speaking, we note that SB 350 and
other current CPUC proceedings are investigating alternative approaches. For example,
the IRP process required by SB 350 mandates that energy procurement planning decisions
will be optimized for each electricity provider based on a wide range of constraints —with
GHG benefits a primary goal. In other words, energy efficiency may not always be placed
first, if another resource enables a better outcome (for example, if increased load from
electric vehicles in a specific location enables better integration of renewables). Other
proceedings, such as the Distribution Resources Planning Proceeding, are investigating the
varied situations in which different types of resources hold different value or are pursued
in different order.

2.2.4 Distributed Energy Resources

SB 350 required the CPUC to implement an integrated resource plan process to identify
optimal portfolios of resources to achieve the state’s GHG goals and meet the challenge of

13 California Code, Public Utilities Code 8360.

http:/ /leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200920100SB17

14 CEC, CPUC and the Consumer Power and Conservation Financing Authority. State of California Energy
Action Plan. 2003. http:/ /www.energy.ca.gov/energy_action_plan/index.html

15 CPUC. Long Term Energy Efficiency Strategic Plan. 2008, updated in 2011.

http:/ /www.cpuc.ca.gov/General.aspx?id=4125
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renewables integration. In response, the CPUC issued a Distributed Energy Resources
Action Plan’® in 2016 that is intended to serve as a roadmap for decision-makers, staff and
stakeholders and to guide DER policies. The scope of the plan encompasses three groups
of related proceedings and initiatives: rates and tariffs; distributed grid infrastructure,
planning, interconnection and procurement; and wholesale DER market integration and
interconnection. The primary focus is on DER strategies that are sensitive to time and
location. The following subsections provide more information on distributed energy
resources.

Electric Vehicles

In a 2012 Executive Order (B-16-2012),” California Governor Jerry Brown established
expectations for agencies to expedite zero emission vehicle (ZEV) commercialization. The
order directed California to “encourage the development and success of ZEVs to protect
the environment, stimulate economic growth and improve the quality of life in the state,”
with a long-term target of reaching 1.5 million ZEVs in the state by 2025. Subsequently, the
Governor developed a 2013 ZEV Action Plan®® that identifies specific strategies and actions
that state agencies will take to meet milestones of the Executive Order.

In response, the CEC and the CPUC, along with the ISO, are developing a vehicle to grid
integration road map!® to explore how electric vehicles (EVs) can provide grid services
while managing charging levels and implementing two way interactions between the
vehicles and the grid, and how to leverage smart grid technologies to support reliable grid
management. The CPUC has also initiated proceedings in response to California State
Senate Bill 626 Electrical Infrastructure: plug-in hybrid and electric vehicles,?® which
requires the CPUC to develop rules to overcome barriers to widespread use of private EVs
in the state.

The CPUC also works to support widespread transportation electrification through
implementing requirements set forth in SB 350, which directs the IOUs to file Applications

16 CPUC. California's Distributed Energy Resources Action Plan: Aligning Vision and Action. 2016.
http:/ /cpuc.ca.gov/uploadedFiles/ CPUC_Public_Website/ Content/ About_Us/Organization/ Commission
ers/Michael_]._Picker/2016%20DER %20Action %20Plan %20FINAL.pdf

17 Office of Governor Edmund G. Brown Jr. Executive Order B-16-2012. 2012.

https:/ /www.gov.ca.gov/news.php?id=17472

18 Governor's Interagency Working Group on Zero-emission Vehicles. 2013 ZEV Action Plan. 2013.
https:/ /www.opr.ca.gov/docs/Governor's_Office_ ZEV_Action_Plan_(02-13).pdf

19 California ISO. "Vehicle to grid integration roadmap."

http:/ /www.caiso.com/informed/Pages/CleanGrid/ Vehicle-GridIntegrationRoadmap.aspx

20 Kehoe, Chapter 355, Statutes of 2009.

http:/ /leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=200920100SB626
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for programs that “accelerate widespread transportation electrification.” Three of the IOUs
have since filed applications for transportation electrification projects.?!

Energy Storage

In response to AB 2514, the CPUC released a decision in 2013 establishing a target of 1,325
megawatts (MW) of energy storage to be procured by 2020 and installed by the end of
2024.22 In December of 2014, the CEC and the CPUC, along with the ISO, developed an
energy storage roadmap?? that identifies policy, technology and process changes to
address challenges faced by the energy storage sector. The comprehensive roadmap
assesses the current market environment and regulatory policies for connecting new
energy storage technology to the state’s power grid. It is the result of collaboration by the
three organizations and input from more than 400 stakeholders including utilities,
technology companies, environmental groups and interested parties. The roadmap focuses
on activities that address three critical categories of challenges:

* Expanding revenue opportunities for energy storage providers;
* Reducing costs of integrating and connecting to the power grid; and

* Streamlining and defining policies and processes to increase the certainty of
expected benefits of energy storage systems.

In 2017, the CPUC released a Proposed Decision, which considered developments from
the roadmap and sets forth a process for utilities to propose programs and investments of
an additional 500 MW of energy storage, per AB 2868.24

2.2.5 Governor Brown’s Clean Energy Jobs Plan

Governor Brown set ambitious goals at the start of his most recent term in 2015 to produce
20,000 new MW of renewable energy to accelerate the development of energy storage
capacity and strengthen energy efficiency by 2020. Some specifics of the plan include
installing 8,000 MW of renewable central station capacity, 12,000 MW of renewable
distributed generation by 2020 and adding 6,500 MW of combined heat and power

21 CPUC. "Transportation Electrification Activities Pursuant to Senate Bill 350."

http:/ /www.cpuc.ca.gov/sb350te/

22 CPUC. Decision Adopting Energy Storage Procurement Framework and Design Program. 2013.
http:/ /docs.cpuc.ca.gov/PublishedDocs/Published / G000/ MO079/K533/79533378.pdf

2 California ISO. Advancing and Maximizing the Value of Energy Storage Technology. 2014.
https:/ /www.caiso.com/Documents/ Advancing-
MaximizingValueofEnergyStorageTechnology_CaliforniaRoadmap.pdf

24 CPUC. Decision on Track 2 Energy Storage Issues. 2017.

http:/ /docs.cpuc.ca.gov/PublishedDocs/Published / G000/ M185/K070/185070054.PDF
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systems over a twenty-year period.?> Governor Brown has stated that these efforts will
produce a half a million jobs over a ten-year period.

2.2.6 Diversity and Disadvantaged Communities

The CEC issued a formal Diversity Policy Resolution in April of 2015 to state its policy to
“improve fair and equal opportunities for small businesses; women-, disabled veteran-,
minority- and LGBT-owned business enterprises; and economically disadvantaged and
underserved communities to participate in and benefit from Commission programs.”
Subsequently, Assembly Bill 865% directs the CEC to establish a diversity task force to
consider and make recommendations about diversity in the energy industry. In response,
the CEC developed a plan comprised of four main areas:

* Outreach to raise awareness about EPIC and opportunities for participating;

* Geographic targeting of regions for projects (such as economically depressed
communities);

* Efforts to address energy-related challenges and opportunities in economically
depressed communities; and

* A tracking system to monitor and report on participation among the groups
mentioned above.

The CEC has conducted specific outreach activities and has implemented a tracking
system to routinely report on participation in EPIC among targeted under-served groups
and communities.

The CEC released Part A of a Low-Income Barriers Study mandated by SB 350 in
December of 2016.2” The study presents findings and recommendations related to limited
access to clean energy for low income customers including policy and program barriers
and structural barriers along with challenges that exist for small businesses located in
disadvantaged communities. The study recommended the CEC dedicate 25 percent of its
EPIC TD&D funding to investments within or benefiting disadvantaged communities, and
made similar recommendations for the IOUs” EPIC funds.

% Governor Edmund G. Brown Jr. Clean Energy Jobs Plan.

https:/ /www.gov.ca.gov/docs/Clean_Energy_Plan.pdf

26 Alejo, Chapter 583, Statutes of 2015.

http:/ /leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB865

27 CEC. SB 350 Low-Income Barriers Study, Part A — Commission Final Report. 2016.

http:/ /docketpublic.energy.ca.gov/PublicDocuments/16-OIR-
02/TN214830_20161215T184655_SB_350_LowIncome_Barriers_Study_Part_ A__Commission_Final_Report.p
df
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3 Evaluation Approach

This section describes the objectives and research questions that guided the evaluation
design, and then presents details on the methods the Evergreen team used to collect the
data and information necessary to conduct the EPIC evaluation.

3.1 Evaluation Objectives and Research Questions

The objective of the study was to conduct a comprehensive evaluation of EPIC to identify
opportunities to improve program management and effectiveness. To this end, specific
objectives included the following:

* Determining if the program is being implemented in a manner consistent with the
program objectives, requirements and intent of the CPUC and the Legislature;?

* Assessing the extent to which the program supports key energy policies and public
research code sections;

* Identifying best practices in research administration;

* Assessing the extent to which the Program is on track, thus far, in meeting its
objectives to provide ratepayer benefits, advance energy innovation and support
California’s energy policy goals; and

* Providing recommendations for improvements to program requirements and
practices.

The evaluation results are intended to support and inform the CPUC’s consideration of
EPIC within the next triennial application proceedings, which were initiated in the spring
of 2017 with the administrators” 2018-2020 Investment Plan application filings.?

For the purposes of focusing this evaluation on the most fundamental program
characteristics, CPUC staff established EPIC’s core, overarching goals (or core values).
These core values are (1) to provide electricity IOU ratepayer benefits by (2) advancing
energy innovation that (3) supports California’s energy policy goals. These core values are
defined in more detail below.

28 As set forth in D.11-12-035, D.12-05-037, D.13-11-025, D.15-04-025, and D.15-09-005.

2 The applications are:

PG&E: A.17-04-028

(https:/ /apps.cpuc.ca.gov/apex/{?p=401:56:0:NO:RP,57, RIR:P5_PROCEEDING_SELECT:A1704028),
CEC: A.17-05-003

(https:/ /apps.cpuc.ca.gov/apex/{?p=401:56:0:NO:RP,57,RIR:P5_PROCEEDING_SELECT:A1705003),
SCE: A.17-05-005

(https:/ /apps.cpuc.ca.gov/apex/{?p=401:56:0:NO:RP,57, RIR:P5_PROCEEDING_SELECT:A1705005) and
SDG&E:

A.17-05-009

(https:/ /apps.cpuc.ca.gov/apex/{?p=401:56:0:NO:RP,57, RIR:P5_PROCEEDING_SELECT:A1705009).
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Electricity IOU Ratepayer Benefits: As mentioned in Section 2.1, providing electric
ratepayer benefits was established as the mandatory guiding principle of EPIC, which the
CPUC defined as promoting greater reliability, lower costs and increased safety.

Energy Innovation: The CPUC established a range of administration and program
requirements intended to ensure that EPIC funds RD&D activities that assist the
emergence of innovative energy technologies and services, for the benefit of California’s
electricity IOU ratepayers and the public interest. Overall, advancing true, productive
energy innovation is a core purpose of the program. This goal should be supported not
only in EPIC’s technical program areas, but also in EPIC’s administrative structure.
Therefore, all Program decisions and activities —from the setting of research priorities, to
the treatment of intellectual property concerns, to the administrative balancing of due
process with flexibility and responsiveness —should support, embody and advance true,
productive energy innovation.

California’s Energy Policy Goals: As the CPUC’s EPIC decisions make clear, supporting
California’s key energy, climate and economic policy goals is one of the core justifications
of the Program, and a purpose that drives much of EPIC’s governance and requirements.
Each EPIC funding decision and other activity must be made and considered in the
context of these policy goals.

To achieve these overarching goals, the evaluation was designed to address a series of
specific research questions organized by topic area:

1. Program Management and Administration - Are the administrators effectively
complying with program requirements? Beyond mere compliance, are
administrators functioning as world-class energy innovation program managers?

2. Investment Planning Process - Is the triennial investment planning process
effectively identifying a broad range of potential energy RD&D objectives,
evaluating those objectives according to sensible criteria, and ultimately producing
investment plans with a high likelihood of producing benefits for California
ratepayers and achieving other EPIC goals?

3. Project Selection Process - Is the project selection process resulting in funds going
to projects that are consistent with EPIC policy objectives and planning processes,
in an open, effective and efficient manner?

4. Project Assessment Process - What is the status of EPIC investments? Do the
administrators do everything possible to track the progress of funded work? Are
ongoing projects showing reasonable indicators of success? Are processes in place

to determine project viability over time and disseminate project results to
stakeholders?

5. Policy Alignment and Project Impacts - Looking beyond project- and
administrator-specific considerations, what impacts does the Program overall have
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in a wider context? How is EPIC situated in the broader innovation and policy
landscape?

To investigate these questions, the CPUC selected a team of consultants (the Evergreen
team) to conduct this evaluation. Evergreen Economics was the prime contractor and
managed all evaluation activities. Evergreen was assisted by the NMR Group, Inc., Ridge
& Associates, Jai ]. Mitchell Analytics and Advanced Survey Design.

3.2 Research Approach

The Evergreen team employed a theory-driven evaluation framework within which we
assessed the Program’s effectiveness. Guided by a series of logic models that we
developed to support the theory-based design, we identified plausible causal mechanisms
and tested related hypotheses that the successful implementation of key program activities
involving multiple actors will lead to the expected outputs and that these in turn will
eventually lead to the achievement of the short-, mid- and long-term benefits. Absent a
logic model, much that can and should be measured in assessing a program’s efficacy
would be missed.

The logic models, summarized in Section 4 and with more detail provided in Appendix B,
show the program activities and expected outputs and outcomes and serve as a guide for
describing the underlying program theory and for developing researchable questions and
metrics. This theory-driven approach’ relies on a mixed methods approach involving the
collection and analysis of both quantitative and qualitative data covering program inputs,
activities, outputs and outcomes. We conducted several research activities to collect data
on the logic model metrics and to support the assessment of the program effectiveness
research questions:

1. Review of relevant CPUC Decisions, EPIC Investment Plans and Annual Reports;

2. Telephone interviews with program administrators (several rounds of interviews
with key contacts at the CEC, PG&E, SCE and SDG&E involved with administering
the Program);

3. Development and review of data on all EPIC projects (for EPIC 1 and EPIC 2, the
tirst two triennial cycles that cover program years 2012-2017);

4. Development of program theory, logic models and metrics;
5. Detailed review of data for a sample of EPIC projects (54 projects);

30 Ruegg and Feller, 2003; Chen, 1990; Rogers, 2000, 2008; Rogers et al., 2000; Weiss, 1995, 1997; Coryn, 2011,
and consistent with the Emerging Technologies Protocol in the California Energy Efficiency Evaluation
Protocols (http:/ /www.cpuc.ca.gov/General.aspx?id=5399). See Section 17: Appendix F for reference
information on the theory-driven evaluation approach.
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6. In-depth telephone interviews with CEC CAMs, CEC grantees, and IOU project
managers and vendors associated with the sampled projects (90 interviews);

7. In-depth telephone interviews with stakeholders (9 interviews with representatives
from organizations related to but not necessarily directly involved in CPUC EPIC
projects including state agencies, California engineering and technical experts, third
party firms that help evaluate EPIC proposals, and incubators/accelerators);

8. Review of a sample of CEC solicitations (5 solicitations, 93 bids submitted) and IOU
vendor bids (6 projects, 46 bids submitted);

9. A Dbest practices assessment involving a review of the literature that focused on
innovative energy RD&D programs (38 programs) and in-depth interviews with
RD&D program administrators (7 interviews); and

10. Network analysis to assess the exchange of project-related information between
EPIC project teams and other individuals and organizations sharing similar
interests.

The remainder of this section describes how we conducted each data collection activity.

3.3 Program Document Review

One of the first evaluation tasks was to gather and review all relevant documents related
to EPIC, including CPUC Decisions and administrators” Investment Plans and Annual
Reports. First, the Evergreen team reviewed the CPUC Decisions that together establish
the requirements and administrative procedures for EPIC.

Next, we reviewed each administrator’s EPIC 1 (2012-2014) and EPIC 2 (2015-2017)
Investment Plans, and their Annual Reports for Program Years 2012-2016. To provide an
update on EPIC projects, we relied on administrators’ 2016 Annual Reports (which were
submitted to the CPUC on February 28, 2017), which were the most recent comprehensive
status updates of all EPIC projects, covering EPIC 1 and EPIC 2.

We also reviewed each administrator’s EPIC website and reviewed relevant California
legislation and policies.

3.4 Program Administrator Interviews

Another early evaluation task was to conduct an initial interview with the key contacts
from each EPIC administrator to further inform our understanding of how the Program
operates. The Evergreen team worked with the CPUC evaluation manager and the
administrators to determine the appropriate contacts. We conducted one-hour interviews
with each administrator (for a total of four interviews) in October of 2016, and a follow-up
round of interviews in April of 2017 to discuss some topics that we had not covered in the
tirst round. We discussed a range of topics, and organized the interview guides by the five
research topic areas presented previously in Section 3.1.
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3.5 EPIC Project Data Review

The Evergreen team developed a database of all EPIC 1 and EPIC 2 projects, based on data
and information provided by the administrators in their Investment Plans and Annual
Reports, supplemented by a data request we submitted to them in September of 2016.31
The database included basic information about each project, including project type, status,
technology type and information on the metrics that would be tracked and the types of
benefits the project was intended to generate. The CPUC required that the administrators
identify metrics against which each project’s success may be evaluated, and they provided
a list in Decision 13-11-025 (See Appendix A).

We used the database to generate a sample frame from which to draw a project sample
(discussed next) to gather more detailed information. We also used the database to
characterize EPIC projects (see Section 5).

3.6 Project Sample Data Review

The study team, in consultation with the CPUC project manager for the evaluation
contract with Evergreen, decided to develop a project sample to explore in more detail
since it would have been cost- and time-prohibitive to review all projects in detail. We
wanted to draw a random (or close to random) sample so that when we examined a
smaller number of projects, the findings could be generalized to the program level. First,
we developed a sample frame of all active and completed projects based on data from the
administrators” 2015 Annual Reports supplemented by responses to evaluation data
requests. The sample frame (248 total projects®) is shown in Table 3, by administrator,
EPIC phase and status (i.e., complete or active), at the time we developed the sample.

31 We also submitted several follow-up requests to obtain additional data as the evaluation progressed.

32 Note that one of the early evaluation steps was to draw the project sample, and we relied on the
administrators” 2015 Annual Reports supplemented with data from the Investment Plans. Later evaluation
tasks that were conducted after the 2016 Annual Reports were released on February 28, 2017 made use of the
additional data provided in those reports and include a higher number of projects. Additionally, during the
evaluation period, additional projects reached completion.
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Table 3: Sample Frame by Status, Administrator and EPIC Phase*
Complete Active Total
Administrator EPIC | EPIC 2 EPIC | EPIC 2 EPIC | EPIC 2 Total
CEC 3 0 171 18 174 18 192
SCE 3 0 I 0 14 0 14
SDG&E 0 0 5 6 5 6 I
PG&E 5 0 12 14 17 14 31
Total I 0 199 38 210 38 248

* The sample frame table represents the status of projects when the evaluation team drew the sample in
November of 2016.

We selected a sample size of 54 projects to study more closely targeted at the 90/10 level of
confidence and precision across all projects.3® Next, we selected all completed projects for
the sample (a total of 9 projects).3* We then randomly selected 43 of the active projects,
stratified by TD&D and Market Facilitation. For TD&D projects, we further stratified by
administrator. We oversampled the Market Facilitation and IOU projects to make sure that
there were enough projects in each category to support our analyses. We then made
further adjustments to ensure that the sample represented the number of projects in each
phase (EPIC 1 and EPIC 2) and included projects specifically named in Decisions or given
special guidance. This sample design was a mix of random and purposive and allowed us
to address key research questions more effectively.3®> Table 4 and Table 5 describe the final
sample allocation.

3390/10 is a standard level of confidence and precision used in energy efficiency evaluation. The 90 (percent)
represents the level of statistical confidence we have that the true, but unknown, parameter lies within an
interval that is +/- 10 percent of the value of the estimated parameter.

34 The number of projects classified as "complete" changed from 11 to 9 from the time we developed the
sample frame to when we pulled the sample. Three of the CEC projects listed as completed in our sample
frame (Table 3) had completed the Applied RD&D phase at the time we selected the sample. Each of these
projects was transferred to the Market Facilitation phase and awarded EPIC funding and is now classified as
active. An additional PG&E project was completed.

% Nick Emmel, Sampling and Choosing Cases in Qualitative Research: A Realist Approach. Thousand Oaks, CA:
SAGE Publications, 2013.
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Table 4: Project Sample by Status, Administrator and EPIC Phase*

Complete Active Total
EPIC | EPIC 2 EPIC | EPIC 2 EPIC | EPIC 2 Total
CEC 0 0 30 3 30 3 33
SCE 0 3 0 4 3 7
SDG&E 0 0 0 4 0 4 4
PG&E 6 0 I 3 7 3 10
Total 6 3 35 10 41 13 54

*The project sample table represents the status of projects at the time of the evaluation report completion.
One sampled PG&E project was completed in the interim. The three CEC projects shown as completed in the
sample frame table (Table 3) were transferred to the Market Facilitation stage and were classified as active
EPIC 2 projects, between the time we developed the sample frame and obtained the project sample from the
administrators. An additional PG&E project was completed.

Table 5: Project Sample by Project Type and Administrator

Applied Market
R&D TD&D Facilitation
CEC 9 17 7
SCE - 7 -
SDG&E - 4 -
PG&E - 10 -
Total 9 38 7

From Table 4 and Table 5, we can see that, in general, the sample size within any given cell
is quite small, thus reducing the level of confidence and precision in each. This is
particularly true for the IOUs. One should, therefore, given this increased uncertainty be
cautious in interpreting any observed differences in the project sample across the three
IOUs. In addition, the fact that about 58 percent of the IOU projects are still active suggests
that any of these observed differences could change over time as projects approach
completion.

3.7 Project Interviews

We conducted telephone interviews with managers associated with each of the 54 projects
in our sample in order to obtain a deeper understanding of EPIC processes and project
outcomes (both those already realized and potential future impacts). First, we contacted
the administrator project manager (e.g., the CEC or IOUs) and conducted an interview.
Next, for the CEC, we conducted an interview with the grantee, which is the organization
that was awarded the project. We also interviewed any vendors that were implementing
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key parts of IOU projects. Often, we conducted more than one interview per respondent or
group of respondents to cover all topics. Counting interviews as a single respondent or
group of respondents (not double counting follow-up interviews), we conducted a total of
90 project-level interviews associated with the 54 sampled projects, as shown in Table 6.

Table 6: Project Interviews by Interview Type and Administrator

Admin Grantee/Vendor Total

CEC 32 32 64
IOUs 21 5 26
Total 53 37 90

We developed interview guides for the project interviews based on the logic models and
associated metrics, which are discussed in Section 4. Topics included:

* Successes and challenges of the project;

* Feedback on the funding process;

* Information on partners that have collaborated on the project;

* Feedback on the EPIC administrator management processes; and

* Suggestions for program improvement.

The evaluation team conducted the interviews by phone from January through April of
2017.

3.8 Stakeholder Interviews

We conducted a total of nine telephone interviews from February through May of 2017
with representatives from organizations related to but not necessarily directly involved in
EPIC projects. These included state agencies, national labs, California engineering and
technical experts, and third party firms that help evaluate EPIC proposals. Stakeholder
input was critical to inform our understanding of how administrators draw on expert
opinion to develop their plans and guide their projects. Likewise, we sought to gauge
stakeholder and expert engagement with the Program and identify ways to improve how
the administrators tap experts” knowledge and networks.

The team initially sought to conduct interviews with 15 stakeholder organizations, but
could not reach this interview target, primarily due to lack of respondent knowledge
about EPIC or insufficient cooperation with interview requests. The team made repeated
attempts to reach appropriate contacts from a total sample of 19 organizations that were
identified as potential stakeholder interview candidates after a review of attendee lists in
various EPIC meetings and consultation with CPUC staff. With these requests, the team
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also inquired about other individuals within their organization who might be
knowledgeable about the Program. From the initial sample, three potential interviewees
indicated that they did not know enough about EPIC to provide an informed response to
our request for an interview. The remaining contacts did not respond to multiple requests
for an interview about the Program; their lack of response may indicate that they also were
not very knowledgeable — or did not have strong opinions —about EPIC. Table 7 below
lists organizations where stakeholders declined or failed to respond to multiple requests
for an interview; the status for the former is labeled as “declined” while the latter is
termed “incomplete.”

Table 7: Incomplete Interviews by Organization Type

Organization Type Organization Status
California Air Resources Board Declined*
California EPA Declined
CA state agency/organization  California Energy Efficiency Industry Council Incomplete
California Department of Resources Recycling and
Incomplete
Recovery
National Lab National Renewable Energy Laboratory Incomplete
Sunpower Incomplete
Private company
Solar City Incomplete
Industry organization CALSTART Incomplete
The Nature Conservancy Incomplete
Environmental organization
Clean Coalition Incomplete
Center for Energy Efficiency and Renewable .
Non-profit/Advocacy Technology Declined
Organization
The Utility Reform Network (TURN) Incomplete

* Stakeholder agreed to an interview, but did not follow through and failed to respond to attempts to
re-schedule.

While the number of completed interviews is lower than initially planned, the team feels
confident that the interviewees reflect a range of experiences generally representative of
program stakeholders. The team completed interviews with at least one individual from
five of the seven targeted organization types (Table 8). We were not able to conduct
interviews with representatives from private companies or nonprofit organizations.
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Table 8: Completed Interviews by Organization Type

Number of

Organization Type Interviewees
CA state agency/organization 3
National Lab 3
Private company 0

Academic organization |

Industry organization |

Environmental organization |

Non-profit/Advocacy Organizations 0

Total 9

Note: Individual organizations are not listed because the
evaluation team assured interviewees that their identities and
individual responses would be kept confidential.

Each interview lasted approximately an hour and was conducted by senior professional
staff by phone. We developed interview guides for the project interviews based on the
logic models and associated metrics. Topics included:

* Identifying the individuals’ role and information about their organization
* Engagement with EPIC

* Networks and relationship building

* Information sources and knowledge exchange

* Program Administration

¢ Market Facilitation

3.9 CEC Solicitation and IOU Outsourcing Process Review

Each administrator implements a specific project scoping process to move from approved
proposals (once its Investment Plan is approved by the CPUC) to reality. The CEC’s EPIC
1 and EPIC 2 Investment Plans propose broad objectives and strategic initiatives within
them, and the CEC develops solicitations (either Grant Funding Opportunities [GFOs] or
Program Opportunity Notices [PONs]) that are aligned with each initiative and issues
them throughout the year and awards one or more projects per solicitation. The award
status is documented and posted publicly on the CEC’s EPIC website via a Notice of
Proposed Award.
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We developed a sample frame of solicitations and bids (including accepted and rejected)
and drew a sample of five solicitations. The sample was drawn to include almost all of our
sampled projects and to cover a range of project types and funding levels. The sample
included 93 bids. We requested documentation from the CEC for the sample, including the
actual bids submitted, solicitation requirements and criteria, and scores. We reviewed the
sample of bids to ensure that the bids were reviewed consistently with CPUC
requirements and that bid results (e.g., top-scoring winning bidders) matched what was
posted to the CEC website and distributed to bidders. We also reviewed the bids to assess
how well the awarded bids aligned with the strategic objectives the solicitations were
designed to achieve.

The IOU administrators’ Investment Plans include the specific projects they plan to
implement in the plan period. The IOUs are required to use contractors (which they refer
to as vendors) for all projects, for which they either use a direct award or a competitive bid
process. To confirm the competitive bid processes were consistent with CPUC
requirements and aligned with the project scoring and selection criteria outlined in the
relevant CPUC Decisions, we conducted a detailed review of project bids for a sample of
six IOU projects. We drew a sample of six projects —four PG&E projects, one SCE project
and one SDG&E project — from the project sample described in Section 3.6. The sample
included 46 vendor bids across the six projects. We requested documentation from the
IOUs for the sample, including the actual bids submitted, project proposal requirements,
scoring criteria and scores. We also assessed and documented the cases where the IOUs
used a direct award (or sole source) process to award a contract to a vendor.

3.10 Best Practices Assessment

The best practices assessment was used to identify effective practices in other research
programs that are comparable to EPIC. Although EPIC is unique in its size, scope and
breadth, there are still lessons to be learned by examining the experiences and best
practices developed in other research organizations even if they are not directly
comparable. The best practices assessment consisted of a literature review combined with
telephone interviews with RD&D program administrators and evaluators.

The literature review included reports and documents relevant to the planning, design
and implementation of innovative energy RD&D programs. We identified a selection of
programs similar to EPIC and reviewed publicly available evaluation reports and other
documents about these programs. The team reviewed a total of 38 resources including
reports, white papers and webpages. In general, program-related documents draw on
publicly available reports, evaluations and other resources related to the peer RD&D
programs listed above. We primarily tried to cite practices supported by evaluation
results, but some programs either did not have publicly available evaluation reports or the
reports did not cover the topics of interest for this review. The team employed a systematic
approach to this review, documenting whether elements relevant to the evaluation were
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present in each document. The research dimensions covered a range of topics including
best practices related to investment planning, implementation, program management and
tracking; technology transfer mechanisms; market development mechanisms; and key
findings from program- or project-level research/evaluation efforts.

The initial literature review identified several programs similar to EPIC. Through the in-
depth interviews and further review of program documents, the team determined that
four of the seven programs initially identified were very similar to EPIC in terms of their
objectives and mission. These primary peer RD&D programs include:

* The U.S. Department of Energy’s (DOE) Small Business Innovation Research (SBIR)
Program
* The DOE’s Small Business Technology Transfer (STTR) Program
* The DOE’s Advanced Research Projects Agency-Energy Program (ARPA-E)
* The New York State Energy Research and Development Authority's (NYSERDA's)
Technology and Market Development (T&MD) Program
The literature review also identified three other peer RD&D programs that, upon closer
investigation, were revealed to be not as similar to EPIC as the programs listed above.
Although these three programs support innovative R&D efforts, they do not have an

explicit goal related to commercialization, which is a key feature of EPIC. These secondary
peer RD&D programs include:

* The New Mexico Small Business Assistance (NMSBA) Program
* The Washington State Clean Energy Fund
* The Connecticut Green Bank

Table 9 provides a description of each of the peer RD&D programs included in the best
practices assessment.
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Table 9: Peer RD&D Programs Included in the Best Practices Assessment

Program

Description

DOE Small Business
Innovation Research
(SBIR) Program

http://science.energy.gov/
sbir/

The SBIR Program awards Federal Research/Research and Development
(R/R&D) grants to small businesses through various federal agencies, including
the Department of Energy (DOE). Both the SBIR and STTR Programs
(described below) have four program goals: |) stimulate technological
innovation; 2) use small business to meet Federal R/R&D needs; 3) foster and
encourage participation in innovation and entrepreneurship by socially and
economically disadvantaged persons; and 4) increase private sector
commercialization of innovations derived from Federal R/R&D. The SBIR and
STTR Programs offer participation in three phases. Phase | awards grants to
fund up to $225,000 over nine months for feasibility studies. Phase Il grants,
which are up to $1,500,000 over two years, support more extensive R&D to
develop scientific and technical merit. Only Phase | awardees may compete
for Phase Il funding. Phase lll is the period during which Phase Il innovation
moves into the marketplace with non-SBIR/STTR Program funding, and the
small businesses are expected to acquire additional funds to cover these
efforts.

DOE Small Business
Technology Transfer
(STTR) Program

http://science.energy.gov/
sbir/

Like the SBIR Program, the STTR Program is administered by the DOFE’s
Office of Investments and Innovation. While the SBIR Program is focused on
having small businesses engage in federal R/R&D, the STTR Program facilitates
R&D cooperation between small businesses and research institutions. As a
result, there are two key differences between the two programs: First, with
an SBIR Program award, the principal investigator (Pl) must be primarily
employed by the small business concern (SBC) while the Pl of an STTR
Program project can be employed by either the SBC or research institution.
Second, with the STTR Program, using a research partner with a Phase | and
Phase Il award is required, and the minimum level-of-effort expended by the
SBC must not be less than 40 percent in both Phase | and Phase Il. With the
SBIR Program, the SBC is not required to partner with a research institution;
however, if using a research partner, the minimum level-of-effort expended by
the SBC must not be less than 60 percent.

DOE Advanced Research
Projects Agency-Energy
Program (ARPA-E)

https://arpa-e.energy.gov/

ARPA-E focuses on advancing energy technologies designed to reduce the
dependence on energy imports, reduce energy related emissions, improve
energy efficiency across all sectors of the economy, and ensure that the US
remains competitive in developing and deploying transformational
technologies. The program provides funding for technologies that are too
early for private sector investment but have the potential to lead to new ways
to generate, store and use energy. Projects receive direct commercialization
support through the Agency’s Technology-to-Market program. This support
equips projects with a clear understanding of market needs to guide technical
development and help projects succeed in the marketplace.
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Program

Description

NYSERDA Technology
and Market Development
(T&MD) Program

http://www.nyserda.ny.go
v/All-Programs

The mission of the T&MD Program is to “test, develop, and introduce new
technologies, strategies, and practices that build the statewide market
infrastructure to reliably deliver clean energy to New Yorkers.” The specific
objectives include moving new and under-used technologies and services into
the marketplace to help achieve the goals for the Energy Efficiency Portfolio
Standard (EEPS) and Renewable Portfolio Standard (RPS) Programs; validating
emerging energy efficiency, renewable and smart grid technologies/strategies
and accelerate market readiness; stimulating technology and business
innovation to provide more clean energy options and lower cost solutions,
while growing the state’s clean energy economy; and spurring actions and
investments to achieve results distinct from incentive-based programs. The
T&MD portfolio is designed to support these objectives by funding nine
initiatives in a range of areas, including power supply and delivery, building
systems and clean energy infrastructure.

New Mexico Small
Business Assistance
(NMSBA) Program

http://www.nmsbaprogra
m.org/

The NMSBA Program fosters collaboration between New Mexico small
businesses and the Los Alamos and Sandia national laboratories. Small
businesses can receive assistance from lab scientists or engineers for projects
that require testing, design consultation and access to equipment or facilities
that are not available in the private sector. The NMSBA Program offers three
types of projects: individual, leveraged and contract. Individual projects involve
a single small business tackling a problem with national laboratory expertise.
Requests for individual projects are accepted year-round until funding is
exhausted. Leveraged projects include multiple small businesses with shared
technical challenges. Proposals for leveraged projects are reviewed twice, and
awards range from $20,000 to $100,000 per laboratory. Contract projects
allow small businesses to contract for services typically not available in the
private sector at a considerably reduced cost (such as courses on renewable
energy development).

Washington State Clean
Energy Fund

http://www.commerce.w
a.gov/growing-the-
economy/energy/clean-
energy-fund/

The Washington State Clean Energy Fund invests in clean energy development
by supporting the *“...development, demonstration, and deployment of clean
energy technologies that save energy and reduce energy costs, reduce harmful
air emission, or otherwise increase energy independence for the state.” The
fund provides funding for a range of projects, including grants to electric
utilities for smart grid projects, grants to leverage support for research and
development, financing opportunities for renewable energy manufacturing,

and grants to nonprofit lenders that provide capital to residential and
commercial consumers who install renewable energy systems and make other
energy-efficient upgrades.
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Program Description

Connecticut Green Bank  The Connecticut Green Bank furthers the adoption of clean and renewable
energy solutions by making financing available to homeowners, businesses,
municipalities and capital providers. The focus of the Green Bank is to attract
and deploy capital to fill the investment gap needed to support the successful
implementation of the state’s clean energy policy goals. The Green Bank is
structured to address four consumer sectors: residential (single and
multifamily properties), commercial and industrial, institutional (state,
municipal, universities, schools and hospitals) and infrastructure (grid-tied
projects as well as statutorily required programs such as the Residential Solar
Investment Program and the Anaerobic Digester Pilot Program).

http://www.ctgreenbank.c
om/

We conducted interviews with the seven RD&D program administrators in February
through March of 2017. The interviews were designed to gather information about
program design, program management and coordination, successes and challenges, and
information on other stakeholders to interview and resources to review.

Each interview lasted approximately one hour and was conducted by an experienced
interviewer from NMR by telephone. Topics included:

* Background on their RD&D program

* The project selection process

* Program administration

* Support for commercialization

* Program management, tracking and reporting

* Knowledge dissemination and technology transfer

¢ Indicators of success

3.11 Network Analysis

For programs such as EPIC to be successful, they must collaborate to some extent with
other experts and transfer the knowledge gained from their investigations to other
stakeholders. The diffusion of such information is critical if others are to adopt these
technologies and tools and/or to conduct further research to improve upon them.

The goal of the network analysis is to clarify the knowledge pathways formed when
information moves through the relational channels of market actors in the California
economy and expert communities, stemming from the outreach, collaboration, marketing
and information dissemination activities of the CEC and IOU administrators, CEC project
managers, CEC grantees, IOU project managers and IOU contractors. The network
analysis was conducted at two levels, the project level and the program level. The project-
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level analysis, covering the Applied R&D, TD&D and Market Facilitation funding areas,
was based on the results of 90 in-depth interviews covering over 250 hours with the CEC
project managers, the CEC grantees, IOU project managers and their vendors. Areas
covered in these interviews included the sharing of information and resources with other
organizations and individuals during the planning and implementation of their projects
and, once the projects were completed, the dissemination of the final reports. Questions
touched on such topics as the effectiveness of the technical advisory committees,
relationships with other organizations, workshop and conference presentations, articles
published, fact sheets prepared, and websites and list serves used to disseminate
information.

The program-level network analysis was based on in-depth interviews with and data

collected from CEC and IOU administrators regarding program-level interactions with
other organizations and individuals during the planning and implementation of each EPIC
funding cycle. Questions covered such topics including;:

* Coordination with other administrators on electric vehicles, storage or micro grids
and with other R&D programs and research organizations both inside and outside
California (e.g., DOE programs, National Labs);

¢ (Coordination of innovation clusters;

* Creation of an information exchange for facility owners, design professionals, and
skilled labor working in facilities construction, operation, and maintenance trades
to share integrated DSM, ZNE and other information and experiences based on
demonstration deployment results; and

* Coordination of projects across the three program areas.
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4 Program Theory and Logic Model

The foundation of a theory-based evaluation is the development of a program logic model.
This is critically important when evaluating an RD&D program that consists of a complex
network of activities, outputs and outcomes that combine to produce over time a number
of mid- and long-term benefits. Absent a logic model, much that can and should be
measured in assessing a program’s efficacy would be missed. This section discusses how
the logic models for EPIC were developed, with additional details provided in Appendix
B.

4.1 Overview of Logic Model Approach

At a high level, logic models describe inputs and activities and how they combine to
produce expected outputs which, in turn, may produce expected short-term, mid-term and
long-term outcomes (see Figure 1 later in this section for an illustration). Each pathway or
linkage in the logic model describes a hypothesized cause and effect relationship.

The key elements of any logic model are the inputs, activities, outputs and outcomes.
Inputs can include human, financial, organizational, community or systems resources in
any combination. These inputs serve as the catalyst for program activities, which reflect the
processes, events, technologies and other devices that are intentional in the program. The
direct results of program activities are the outputs, which can include the production or
availability of different types of program assistance. Outcomes are about change and
indicate what ideally will occur as a result of the program activities and outputs. Common
outcomes include specific changes in awareness, knowledge, skill and behavior.
Outcomes are often categorized by time to indicate which are expected in the short,
intermediate, and long term. The evaluation team also used these logic models as guides
to identify and operationalize specific metrics to be measured along the various paths
from inputs to activities and then outputs and outcomes.

We have prepared five logic models that when taken together provide a comprehensive
view of the Program. The first logic model, referred to as the overarching EPIC logic
model, describes EPIC at a high level including its four key program areas:
Administration, Applied R&D, Technology Demonstration and Deployment (TD&D), and
Market Facilitation. While this overarching logic model is useful in discussing the entire
Program, we developed a sub-logic model for each of these four key program areas in
order to reflect the unique logic and contributions of each. It was these other four more
detailed logic models that provided the framework for identifying performance metrics
and data collection activities we describe in the following subsection. This framework was
also used to integrate and communicate the results of all of the planned evaluation
activities. Note that the Administration logic model encompasses the crosscutting program
activities and expected outputs and outcomes associated with the administrative activities,
including processes used to develop Investment Plans, solicit bids for projects and
implement projects. In each logic model, each activity, output and outcome is assigned a
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letter and each link, representing a hypothesized cause-and-effect relationship, is assigned
a number.

These logic models and the underlying social /economic theories are intended to serve as a
single source of reference for the foundational components of EPIC including the
activities; outputs; short-term, mid-term and long-term outcomes; and the market barriers
associated with the Program. The logic models identify the various strategies that are
designed to achieve the intended program objectives. They also describe the various
positive and negative external factors that might influence the design, delivery and
expected outcomes and the relationship of the Program to the activities being carried out
by the other organizations and market actors. Each logic model is followed by a list of
potential indicators that could be used in testing hypotheses regarding key cause-and-
effect relationships. The indicators were the main source for developing research
instruments.

In developing these logic models, the following activities were performed:

*  Document reviews;

* Discussion with the CPUC study manager and staff from the four administrators to
help define the logic model elements (these included identification of key program
inputs, activities, market actors, outputs, outcomes, potential external influences
and other program interactions);

* Logic model diagram construction —entailing transposition of key logic model
elements into a series of boxes or circles and arrows to identify preliminary logical
relationships among the elements;

* Identification of market barriers and context development; and

* Identification of potential program measurement indicators.

The initial logic models were completed in October 2016 and were used as a guide for the
study research. Some of the models were revised based on updated information we
gathered as the evaluation progressed, and we include the final logic models in this
section and Appendix B.

4.2 Metric Development

For each of the logic models, there are a set of activities and expected outputs and
outcomes. We developed performance metrics for each activity, output and short-term
outcome that guided our data collection plan. The metrics are in turn linked to a data
collection source or sources, and documented in a data collection table.

The format for each of the data collection tables is the same. For every program activity,
each related program output and outcome is included in a table. For each output and
outcome, specific metrics are created that will provide an indication of whether the
underlying program logic is succeeding in practice. Each metric is then linked to specific
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data collection and analysis activities. In this way, all metrics are covered by data
collection activities, and all data collection and analysis activities are explicitly linked to
underlying elements of the program logic models. An example of such a data collection
table that we developed to inform the evaluations is shown below in Table 10.

Table 10: Example Metrics and Data Collection Table:
Outputs H and I (from Logic Model Activities D and E)

Outputs Metrics Data Source

Number of projects that meet technical targets;

Results in the form of
Number of databases, software tools, fact sheets, D, IDI-P

data/software/fact sheets/articles

and articles
Frequency of progress reports IDI-P
Project progress reports
Usefulness of progress reports IDI-P, IDI-A

Number of promising technologies, tools and

Project final reports strategies identified D, IDI-P
Number of patent applications filed D, IDI-P
Number of patents issued D, IDI-P
Patents/copyrights filed/issued
Number of project results copyrighted D, IDI-P
Number of project results licensed D, IDI-P

Data source key: IDI-A=Administrator in-depth interviews, IDI-P=Project-level in-depth interviews,
D=Project data.
Green text indicates main source, orange text indicates supporting source.

Once the metrics were developed for all outputs and short-term outcomes, we used the
metrics for each data source to develop the associated data collection instrument. We
tracked the metrics in the research instruments, enabling us to develop an analysis plan
organized by metrics.

4.3 Overarching EPIC Logic Model

The overarching EPIC logic model in Figure 1 uses the goals and principles of the program
as ultimate outcomes and shows pathways to these outcomes in the three project type
areas: Applied Research and Development (R&D), Technology Demonstration and
Deployment (TD&D) and Market Facilitation. For each area, the activities are expected to
lead to specific outputs that, in turn, are expected to lead to specific short-term outcomes.
The combined short-term outcomes from these three areas are in turn expected to lead to
the expected mid-term and long-term outcomes. Note that this logic model also shows a
number of external influences (e.g., changing national and international R&D policies for
energy efficiency/renewables/EV /grid integration, decoupled ownership of power
generation and delivery infrastructure, low investment in grid infrastructure, actions of

Evergreen Economics Page 4-3



EVERGREEN
ECONOMICS

third-party providers, etc.) that might also contribute to the observed outcomes in addition
to EPIC activities and outputs.
As noted earlier, the more detailed and complex Administration, Applied R&D, TD&D

and Market Facilitation logic models in Appendix B are the ones that guided our
identification of multiple performance metrics that informed our data collection plan.
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Figure 1: EPIC Program Logic Model
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5 Portfolio Characterization

This section presents summary information about the projects that make up the current
EPIC project portfolio, spanning EPIC 1 and EPIC 2 (the first two triennial plans from
2012-2017). More detail on the projects may be found in Section 11, which presents results
on EPIC project impacts.

Figure 2 below provides a summary of the Program through the end of 2016. There are 296
projects across the two portfolio periods, shown by project type and administrator. As
explained previously, the CEC is responsible for 80 percent of the EPIC budget and is the
only administrator that may conduct Applied R&D and Market Facilitation projects. The
IOUs are restricted to TD&D projects and jointly administer 20 percent of the budget.

The first EPIC portfolio period (2012-2014) is further along than the second, especially for
CEC projects. The CPUC approved the administrators’ first EPIC Investment Plans in
November of 2013, with most projects launched in 2014 and 2015. The CEC typically has a
longer period before launching projects since it utilizes a wider range of stakeholders for
project development, issues solicitations and then awards projects after a lengthy bid
review process. Project launch for IOU administrators may be delayed due to internal
resource availability.

Figure 2: Number of Projects by Administrator and Project Type (through 2016)
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Figure 3 shows the projects by status, as of the end of 2016, with 250 active projects, 19
completed projects, 23 on hold and 7 cancelled.? The bar to the right of the pie chart
shows how the 19 completed projects are distributed by administrator. The CEC has fewer
completed projects due to its lengthier implementation process.

Figure 3: Projects by Status (through 2016)

Cancelled - 7 (2%)

CEC-1
Complete - PG&E - 14
19 (6%)
SCE-4

Source: Administrators” 2016 Annual Reports

36 Figure 3 includes three projects that were listed in the Investment Plans but were cancelled before any
funds were spent. These three projects are not shown in Figure 2. Figure 3 includes all seven cancelled
projects —including four that spent some funds before being cancelled and are also shown in Figure 2.

Evergreen Economics Page 5-2



EVERGREEN
ECONOMICS

Figure 4 below shows the total budget ($874,099,034) that is authorized for projects for the
tirst two EPIC investment periods (2012-2017), with the breakdowns by administrator.

Figure 4: Total Authorized Budget (through 2016)
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Source: Administrators” 2016 Annual Reports
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Figure 5 shows the total budget that has been allocated to projects by administrator (a total
of $578,242,270). For the IOUs, most of their budget has been allocated (or “encumbered”
as the IOUs refer to assigning budget to a project) to EPIC 1 and 2 projects. The CEC had
not yet issued all the planned solicitations for EPIC 1 and 2 as of the end of 2016.

Figure 5: Budget Allocated to Projects (through 2016)
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Figure 6 shows the project budget by EPIC period, project type and administrator.

Figure 6: Project Budget by Administrator and Project Type (through 2016)
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Figure 7 shows the budget that has been spent through the end of 2016, by project type
and administrator. Figure 8 shows the budget spent as a percentage of allocated funds.

Figure 7: Projects by Budget Spent (through 2016)
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¥ Funds Spent

Source: Administrators” 2016 Annual Reports

Figure 8: Percent of Allocated Funds Spent (through 2016)
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Source: Administrators” 2016 Annual Reports (based on expenditures as a fraction of encumbered
funds)
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The CPUC requires the administrators to map projects to the different elements of the
electricity system value chain, which consists of:

* Grid operations/market design
* Generation

* Transmission

* Distribution

* Demand side management

Figure 9 shows the percentage of current EPIC projects that map to each element. The
demand side management category maps to the largest fraction of projects. These projects
generally promote new technologies or operational practices that will produce efficiencies
in end-use consumption of electricity. Other projects primarily administered by the IOUs
look at further understanding and management of end-use consumption, load profiles or
other technology developments (i.e. smart-charging platforms of plug-in electric vehicles).
A given project may map to multiple categories. For example, a project that will result in
the increased utilization of smart-meter monitoring may also be coupled with increased
distributed-energy resource penetration studies, affecting both generation and
distribution. These values are assigned by administrators as reported in their Annual
Reports.

Figure 9: Percentage of Projects by the Electric System Value Chain by Administrator
and Project Type (through 2016)
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Source: Administrators” 2016 Annual Reports
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6 Program Administration

In this section, we discuss the effectiveness of the Program’s administrative processes and
how they meet the program requirements, as described in the EPIC Administration logic
model (see Section 13.1 for more details), which informed our data collection efforts.
Program administration is a crosscutting activity in the causal chain that is expected to
ultimately lead to the achievement of EPIC’s mid- and longer-term outcomes. For our
assessment, we conducted interviews with the management teams from each
administrator (a total of nine interviews), reviewed program documents such as the
Investment Plans and Annual Reports, conducted 90 project-level interviews associated
with our sample of 54 projects, and conducted a best practices assessment.

The CEC and the three electric IOUs (PG&E, SDG&E and SCE) administer EPIC under the
oversight and control of the CPUC. There are four primary CPUC Decisions that together
established the requirements and administrative procedures for EPIC. The first Decision
(12-05-037) established the purpose and governance for EPIC and funding collections for
2013-2020, providing a policy rationale for continuing public interest funding in the energy
area where private capital is unlikely to provide adequate support. The Decision also
established electricity ratepayer benefits as a mandatory guiding principle, defined as
promoting greater reliability, lower costs and increased safety.

The IOUs’ role was defined to be limited to TD&D programs, and they were prohibited
from investing in generation-only projects using EPIC funds. The Decision (12-05-037)
described the rationale as:

“For activities that are completely pre-commercial in nature (applied research and
technology development), a state agency with public interest objectives [the CEC] is
ideally suited to administer those activities. For activities that are more related to
technology demonstration and deployment on the grid, as technologies and
approaches move toward commercialization, utilities may be better suited to
administer the funding ... since they own the infrastructure on which or through
which the technologies will be tested. They also may ultimately become the consumers
of technologies or processes that are designed to improve utility systems, so it will
behoove them to invest in and test some new ideas. Other TD&D activities may be best
suited to a state agency that does not have a business interest in any particular
company or solution.”3”

The Decision also ordered that EPIC would be the primary venue for IOUs” RD&D
expenditures other than RD&D proposed by IOUs as part of their budget applications for

87 CPUC. Phase 2 Decision Establishing Purposes and Governance for Electric Program Investment Charge and
Establishing Funding Collections for 2013-2020. 2012.
http:/ /docs.cpuc.ca.gov/word_pdf/FINAL_DECISION/167664.pdf
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energy efficiency and demand response. The IOUs could request separate funding for
electric RD&D in their energy efficiency and demand response budget applications, but

they are required to justify why such expenditures could not have been considered within
EPIC.

Subsequent Decisions (13-11-025 and 15-04-020) approved the administrators' 2012-2014
(EPIC 1) and 2015-2017 (EPIC 2) Investment Plans and established additional requirements
such as for Annual Reports, quantifying plan benefits and holding stakeholder workshops.
Decision 15-09-005 clarified the process the administrators should use to introduce new
projects between cycles.

6.1 Compliance with Program Requirements

EPIC was authorized by the CPUC, and a series of Decisions provides the requirements to
which the administrators must adhere. Below in a series of tables, we present each
requirement along with its source, and indicate whether the Program is in compliance
based on our review. The tables are organized by the following categories:

* Statutory guidance

* Investment Plans

* Limitations on projects

* Contracts

* Stakeholder engagement

* Quantifying benefits / metrics
* Budget

* Annual reports

¢ Miscellaneous

We used a combination of sources to conduct the assessment, including program filings
(e.g., Annual Reports and Investment Plans), the sample of projects for which we had
more detailed information (supplemented by interviews with grantees, vendors and
IOU/CEC project managers) and the sample of CEC solicitations/bids and IOU request
for proposals (RFPs) and vendor bids.

Table 11 below addresses the requirements based on Public Utility Code Statutory
Guidance that was referenced in the first EPIC Decision (12-05-037). Based on our review
of our project sample, we found that the Program is in compliance with the statutory
guidance in Public Utility Codes 740.1 and 8360 (see Appendix A).
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Table 11: EPIC Requirements Checklist - Statutory Guidance

Requirement Source Compliant? Comments

D. 12-05-037 / Public Yes
Utility Code 740.1
Statutory Guidance

Documented in
Investment Plans
and confirmed in
review of sampled
projects

Guidelines for evaluating
projects proposed

D. 12-05-037 / Public Yes
Utility Code 8360
Statutory Guidance

State policy to modernize
T&D system / smart grid
criteria

Several projects in
our sample of the
EPIC portfolio
address smart grid
and T&D
modernization

Table 12 addresses the requirements for the administrator Investment Plans from the first
EPIC Decision (12-05-037). Based on our review, we can confirm that all these
requirements have been meet for the first two Investment Plans.

Table 12: EPIC Requirements Checklist - Investment Plans

Requirement Source Compliant? Comments

Map projects to electricity D. 12-05-037 / Yes Documented in

system value chain Ordering Paragraph Investment Plans
12

Document funds allocated to D. 12-05-037 / Yes Documented in

each project type category Ordering Paragraph Investment Plans
12

IOUs provide a summary of D. 12-05-037 / Yes Documented in

their EE/DR portfolio R&D and
demonstration activities

Ordering Paragraph
12

IOU Investment
Plans
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Table 13 addresses limitations on projects from the first and second EPIC Decisions (12-05-
037 and 13-11-025). The first three (of four) pertain only to the IOUs, and the last pertains
to all administrators. Based on our review of our project sample, the Program is in
compliance with all the requirements that place limitations on projects.

Table 13: EPIC Requirements Checklist - Limitations on Projects

Source of
Requirement Requirement Compliant? Comments
IOUs’ role limited to TD&D D. 12-05-037 Yes All sampled IOU
projects administered projects are
classified as TD&D
IOUs cannot use funds for EE D. 13-11-025 Yes None of our sampled
projects or Market Facilitation projects involve |IOU-
activities administered energy
efficiency or Market
Facilitation activities
EPIC funds cannot be used to D. 12-05-037/  Yes None of our sampled
fund generation-only projects for  Ordering projects involved
IOUs Paragraph 13 generation-only efforts for
IOUs
Funds cannot be used for market D. 12-05-037 Yes None of our sampled
support activities or general projects used EPIC funds
education and outreach on basic for general market
value of renewables support, education, or

outreach on the basic
value of renewables

Table 14 below addresses contract requirements from the first and second EPIC Decisions
(12-05-037 and 13-11-025). We reviewed the administrators” plans for contracting in their
Investment Plans and the summary of their contracting in the project status report that
goes with their Annual Reports, and we also reviewed the sample of CEC solicitations/
bids and IOU RFPs and vendor bids for compliance. We note some issues with the use of
non-competitive bidding, which we explore more fully in Section 6.3.3.
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Table 14: EPIC Requirements Checklist - Contracts

Source of
Requirement Requirement  Compliant? Comments
Projects must be competitively  D. 12-05-037 Yes, Nearly all CEC projects in
bid unless justified in technically, the sample we reviewed
Investment Plans but issues were competitively bid with
with IOU the exception of three
excessive use  projects sole sourced
of direct through interagency
award agreement. |8 IOU projects
(of 96 total) were sole
sourced. These cases were
identified in the
administrators’ Annual
Reports. (SCE identified
general cases for the use of
sole source in its Investment
Plan.)
The IOUs may not use EPIC D. 13-11-025/ Yes The IOUs indicate in their
funds for in-house activities Ordering Investment Plans, and
where they are conducting all Paragraph 12 corroborated by the 2016
of the work using its own staff Annual Reports, intent to use
and facilities vendors for all projects
Identify type of funding D. 12-05-037 / Yes Identified in Investment Plans
mechanisms to be used Ordering
Paragraph 12
Eligibility criteria for award of D. 12-05-037 / Yes Documented in IOU
funds Ordering Investment Plans and for
Paragraph 12 CEC, in solicitations
Adhere to IOU grant D. 13-11-025 Yes Documented in Investment
solicitation guidelines Plans and confirmed through
audit of sample projects for
CEC and IOUs
IOUs must report on funds that D. 13-11-025 Yes Documented in Annual
they award to contractors, and Reports, project status
they cannot include those costs report
in their Admin category
Sole sourcing is allowed, but D. 13-11-025 Yes Documented in Annual

must be reported on in Annual
Reports

Reports, project status
report
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Table 15 below addresses requirements for engaging with stakeholders from the first and
third EPIC Decisions (12-05-037 and 15-04-020). As shown, all requirements concerning
stakeholders have been met based on our review of Investment Plans, meeting notices and
workshop presentations. However, we note that we identify room for improvement in the
effectiveness of how stakeholders are engaged in investment planning and project
selection in subsequent report sections.

Table 15: EPIC Requirements Checklist - Stakeholders

Requirement Source Compliant? Comments
Summarize stakeholder D. 12-05-037 / Ordering Yes Comments
comments and administrators’ Paragraph 12 summarized in
response in Investment Plans Investment Plans
Solicit stakeholder input and D. 12-05-037 Yes Input solicited via
expertise at least twice/year and in-person meetings,
notify parties on service list and webinars, and
related proceedings online forums
Certain types of stakeholders D. 12-05-037 Yes All types of

must be consulted (specific list stakeholders are
included in Decision) consulted

Must coordinate with input from  D. 15-04-020 Yes Workshops held
CPUC on an annual EPIC on December 3,
Innovation Symposium starting in 2015 and

2015 (counts as one of two December 1, 2016

required workshops)

Table 16 below addresses requirements related to quantifying benefits/metrics from the
first and second EPIC Decisions (12-05-037 and 13-11-025). Based on our review of the
Investment Plans and Annual Reports, the administrators are in compliance with the
initial step of identifying appropriate metrics for each project they propose and
implement. However, not all administrators have plans in place to quantify the metrics. At
the time of our evaluation, few projects had been completed and the in-progress projects
had only been operational for a short time. This precluded a comprehensive assessment of
how the administrators are quantifying project benefits. We did review the processes the
administrators had in place at the time of the evaluation and any activities that had been
conducted on completed projects. See Section 9.2 for an assessment of benefits
quantification.
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Table 16: EPIC Requirements Checklist - Quantifying Benefits / Metrics

Requirement Source Compliant? Comments
Indicate which metrics D. 12-05-037 / Yes Documented in IOU
project’s success will be Ordering Paragraph 12 Investment Plans and
measured against in for the CEC, in Annual
Investment Plans Reports

Establish a measurement plan  D. 12-05-037 / Unclear The CEC has a process
to quantify benefits based on  Ordering Paragraph 12 in place to quantify
metrics in Investment Plans metrics (via project

benefit questionnaires).
The IOUs do not have
plans to systematically
quantify and report on
project benefit metrics.

Must identify metrics for each D. 13-11-025 Yes List included in each
project in Annual Report Annual Report

Table 17 below addresses administrator budget requirements from the first EPIC Decision
(12-05-037). As shown, based on our review of the administrators” Annual Reports, all
requirements have been met.

Table 17: EPIC Requirements Checklist - Budget

Requirement Source Compliant? Comments

Admin. expenses cap set at 10% D. 12-05-037 Yes All administrators
below cap for EPIC |
and EPIC 2 (average
across both: CEC
10%, PG&E 8%, SCE
6%, SDG&E 10%)

5% limit for fund shifting across D. 12-05-037 Yes The CEC is in

project type categories compliance per
Annual Reports (IOUs
effectively have
unlimited fund shifting
authority since they
administer only one
program area)
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Table 18 below addresses administrator Annual Reporting requirements from the first and
second EPIC Decisions (12-05-037 and 13-11-025), which have all been met.

Table 18: EPIC Requirements Checklist - Annual Reports

Requirement Source Compliant? Comments

Must file by February 28 each D. 12-05-037 Yes IOUs filed 2015 reports

year on Feb. 29, 2015

Include project-level info on # D. 13-11-025 Yes Included in project status

bidders passing the initial reports

screening and ordinal rank of

selected bidder (if not #1,

provide explanation)

Reports must follow a specific D. 13-11-025 Yes The CEC does not match

outline including for each exact numbering of

project’s status report sections, but content is
consistent with outline

Include description of each D. 13-11-025 Yes Included in project status

project including winning bidder

reports

Table 19 below addresses miscellaneous requirements from the first, third and fourth EPIC
Decisions (12-05-037, 15-04-020 and 15-09-005). As shown, these requirements have been
met.

Table 19: EPIC Requirements Checklist - Miscellaneous

Source Comments

D. 12-05-037 Yes

Requirement Compliant?

Evergreen team selected

and contact initiated in
2016

Independent Evaluation: Requires
at least one independent

evaluation, consultant to be hired
in 2016

PG&E submitted an
Advice Letter as required
to request a waiver of
program requirements

PG&E used this process3

Waiver of Program Requirements: D. 15-04-020 NA
Use Tier 3 Advice Letters to
request a waiver of program

requirements

New EPIC Project Approval: Use D. 15-09-005 Yes
Tier 3 Advice Letters for new

EPIC projects between triennial

cycles, or for material changes to

existing approved projects

38 Note that in Section 8.4, we discuss Investment Plan consistency over the plan period, which includes a
discussion of the Tier 3 Advice Letter requirement and the process for seeking approval for changes.
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6.2 Program Management

Based on our review of program reports and information provided during interviews with
the EPIC program managers at each administrator, we determined that the administrators
have a very different approach to how they administer program funds and conduct
projects. In essence, the CEC develops a set of initiatives as part of its EPIC triennial
investment planning process, issues Grant Funding Opportunity notices to solicit project
proposals, selects projects from the proposals and oversees the efforts of the grantees, who
manage the day-to-day project activities. As such, the IOU subject matter experts work
together to create a set of initiatives (using the Joint IOU EPIC Framework), develop
projects that demonstrate technologies or solutions to address current and future grid
issues, and manage vendors, who are hired to conduct specific work or provide equipment
to support the projects.

In this section and throughout the report, we have tended to report on results for the CEC
and IOUs (combined) due to the difference in administrative approach that we noted at
the initial stages of the evaluation. However, we examined each of the four administrators’
processes and projects, and where we noted differences across the three IOUs, we discuss
those differences. Note that those comparisons were limited by the size of the project
sample for each IOU (which reflects the relatively smaller portion of the EPIC budget that
the IOUs receive as compared to the CEC).

6.2.1 CEC

Based on a series of interviews with the CEC’s EPIC program management team and
corroborated by review of the CEC’s Investment Plans and Annual Reports, we learned
that the CEC manages EPIC within its Energy Research & Development (ERD) Division,
which is comprised of four offices (Energy Efficiency, Generation, Systems Integration and
Market Facilitation). The Division employs around 80 staff, mostly engineers and
scientists. The ERD Division regularly coordinates with other CEC divisions, particularly
those focused on energy efficiency and renewables.3

The CEC primarily uses a grant-based process for its projects, whereby grantees propose
specific projects within the confines of a competitive solicitation. This approach is
consistent with the CPUC’s acknowledgement in Decision 12-05-037 that the CEC as a
public agency is suited to a role that stimulates innovation and creates opportunities for
customers to pilot new technologies for the advancement of energy policy. EPIC projects
are conducted under the oversight of CEC Commission Agreement Managers (CAMs).
The CAMs oversee grantees in the development of a scope of work with milestones and
regular reporting for each project, and review project progress reports and invoices and
follow project developments. Each project convenes a technical advisory committee (TAC)

3 The ERD Division also coordinates with the Fuels and Transportation Division on Vehicle Grid
Integration, and the Energy Assessment Division/Siting on renewable integration/ DERs.
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that is made up of both internal and external experts and stakeholders that provide
guidance. In addition, CEC staff and technical leads also stay engaged on project
developments as they relate to specific CEC program efforts or technology and policy
roadmaps. In limited cases, CEC projects may convene a policy advisory committee (PAC),
where a project or set of projects could influence future policy.4°

Based on interviews we conducted with the CEC’s CAMs and grantees associated with a
sample of 33 projects, we determined that the grantees drive technical aspects of projects
with input from the CEC. CEC staff learn from projects to inform program areas and
manage scope, contract and budgeting issues. While not necessarily experts on the
technologies being investigated, CAMs are technical staff with an understanding of the
technology and technical issues, internal technical resources, and a structure that allows
them to manage the grants. CAMs are supported by senior staff who are technology
experts.

Nevertheless, some of the 32 grantees that we interviewed commented on various
challenges they have encountered related to project administration. These include:

* Slow payments and administrative processing by the CEC, which can be a
challenge when working with smaller subcontractors who are used to faster
payment cycles.

* The perception that CAMs were sometimes either inflexible or did not have the
authority to be sufficiently flexible when circumstances required non-technical
project adjustments. Specifically, 19 of 32 grantees we interviewed spoke of some
inflexibility from the CEC, often dealing with challenges in reallocating project
funds to employees or tasks.

* Turnover or reassignment among CAMs, which results in some discontinuity but
generally does not have any detrimental effect on projects.

6.2.2 IOUs

Based on a series of interviews with each IOU’s EPIC program management team,
interviews with IOU project managers (21 projects), and our review of IOU Investment
Plans and Annual Reports, we learned that the IOUs implement their projects in-house
and use vendors to conduct a specific scope of a project, such as to provide and maintain
software needed to carry out the demonstration project. Earlier in this section, we
described how the CPUC authorized funding for the IOUs to conduct TD&D projects, as
well as the requirement that they must outsource some portion of each project to vendors.
The IOUs provide oversight of their EPIC projects via internal stakeholder and

40 At the time we conducted our research, the CEC had convened one PAC (Long Term (2050) Energy
Scenarios), which is advising three projects related to GHG reduction goals and the impacts of a changing
climate on the state’s energy systems.
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management groups. A project manager is responsible for day-to-day management of the
project in adherence to a project management plan that is developed for each project, and
they regularly report to the internal sponsors who weigh in on any needed project
modifications (or sometimes termination).

PG&E’s Emerging Technology Group*! includes EPIC along with two other related
technology demonstration programs (21t Century Energy Systems R&D and Smart
Grid Pilot). The number of staff who work on EPIC projects varies, which includes
staff who conduct projects (a mix of engineers, data scientists and product
managers) and staff who manage projects (handling administration and contract
management). Like the other IOUs, they also coordinate with many other internal
departments and technical experts. PG&E has a three-person program management
team that oversees EPIC: an overall program manager (100% time), a regulatory
affairs manager (20% time) and the manager of the Emerging Technology Group
within which EPIC is housed (25-33% time). The team handles overall project
management, regulatory compliance, coordination across their internal groups and
portfolio of projects, and administrative functions. The team is cross functional and
brings different types of expertise based on their function —regulatory knowledge,
administrative and project management experience, and technical background.

SCE’s Advanced Technology Group manages EPIC in coordination with other
internal technical groups and experts, with nine engineering managers, each of
whom works about half time on EPIC, with another 80 engineers that support the
group. SCE has a two-person management team that is involved on a day-to-day
basis managing EPIC. The team consists of an overall EPIC program manager who
spends roughly 40 percent of his time on EPIC and a technical lead who oversees
the engineers who manage EPIC projects (50% time). A regulatory affairs staff
person also supports the program (25% time).

SDG&E’s Technology and Systems Demonstrations Group, which is housed within
the Distributed Energy Resources Group, is where EPIC is managed; it also
coordinates extensively with other internal departments and technical experts (such
as T&D and IT departments). It has about 10 staff members working on EPIC at or
near full-time capacity. SDG&E has a three-person management team: one staff
person dedicated to regulatory affairs (10%), another serving as the dedicated
project management lead (has ramped up to 100% recently) and an administrative
support person (around 80% time). The program manager coordinates project
technical leads and other technical staff that conduct the projects, as well as
coordinates with other groups at SDG&E that sponsor the projects (the research
stakeholders).

41 Not to be confused with the IOUs” Emerging Technology Program (ETP), which each IOU implements
separately from EPIC. The ETP focuses exclusively on energy efficiency technologies.
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The IOUs’” vendor contracts are fairly straightforward to achieve a narrower scope than
CEC grants, so much of the project management and coordination occurs internally using
the IOU’s standard business practices. We conducted interviews with vendors that the
IOUs used (five vendors), and these vendors mentioned being involved in internal
discussions involving project intent and scope —such as discussions concerning
technology use cases —but were generally not involved in any broader coordination with
stakeholders or external experts as the CEC grantees are.

We offer some observations related to the dual public agency/private utility
administration of EPIC, which are related to the differences just described in how each
administrator approaches projects. First, because CEC projects must go through a
competitive solicitation process with outside entities proposing projects, they take longer
to launch than IOU projects, which are competitively bid far less often. Once launched,
CEC projects take longer to complete. This is due to the fact that the CEC, as a public
agency, must implement its projects in a transparent manner, with multiple opportunities
for public review and input. The IOU projects, on the other hand, are designed to serve the
needs of their internal stakeholders and, as a result, are conducted in a less transparent
manner.

6.3 Contracting

As mentioned previously, the CEC contracts out all of its projects, while the IOUs
implement their projects in-house with the assistance of vendors to accomplish a specific
component of the funded projects.

Before we present the results of our review of grantees and vendors” opinions with respect
to contracting for EPIC, we offer observations about the different relationships that the
CEC and IOUs have with their contractors. The CEC CAMs oversee the grantees as they
perform the technical project scope of work. (CAMs also lend their expertise by
developing solicitations and sharpening the scope of work; however, the grantee conducts
the research.) Grantees view the Program as a funding source, and the CAMs provide
oversight that those funds are spent judiciously and the project goals are met on schedule
and within budget. IOU vendors conduct a much more limited number of EPIC projects;
they may have a business relationship with the IOU and therefore view the IOU as their
client, from whom they hope to get future business. We think it is important to note this
distinction before we present results from CEC grantees and IOU vendor interviews. That
is, the results are not directly comparable in the sub-sections that follow (6.3.1 and 6.3.2).

6.3.1 CEC

The CEC has an established competitive solicitation and contracting process, which is the
primary method by which it awards funds for EPIC projects. After selecting winning
bidders from its solicitations, the CEC develops a detailed scope of work for all of its
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projects that reflects the winning bid along with any necessary clarifications or
modifications. The CPUC requires the administrators to competitively bid EPIC project
work, and when they do not competitively bid a contract, they must report such cases and
justify their use in their EPIC regulatory reporting.4?

Our review of CEC grant documents associated with our sample of 32 CEC projects
focused on grant request forms that document project details and expectations of grantees.
Grant request forms are consistently in place and follow a standard format for CEC-
administered projects. These grant request forms describe the following:

* Project awardee general information

* Business meeting information

* (California Environmental Quality Act (CEQA) compliance
* List of subcontractors (major and minor) and equipment vendors
* List of all key partners

* Recipient’s administrator/ officer & project manager

* Selection process used

* Scope of work

* Budget detail

* CEC105, questionnaire for identifying conflicts

* Recipient resolution

* CEQA documentation

We explored contracting experiences from the perspective of the 32 CEC grantees that we
interviewed. Some experienced research firms put contracting with the CEC in context,
indicating that the CEC contracting process seems relatively standard and resembles that
of other funding sources that they are used to working with (such as IOU or CPUC
research projects). Nevertheless, in grantee interviews, we did hear of occasional
contracting issues that seemed moderate but noteworthy. Examples include:

* Projects that got a late start due to administrative delays; and

* Inflexibility with budget details. For example, the CEC has a policy that locks pay
scales for a contract period.

42 The CEC is also required to notify the Joint Legislative Budget Committee in accordance with Public
Resources Code section 25711.5(g).

Evergreen Economics Page 6-13



EVERGREEN
ECONOMICS

For the eight CEC-administered projects for which we have consistent data on the length
of the contracting period, the median contracting time was three months. The range was
one to seven months.

Overall project funding, on the other hand, has been nearly uniformly identified as
sufficient, even if “more is always better.” No objections to awards were noted by the
administrators.

6.3.2 IOUs

The IOUs are required to contract with vendors for all of their projects. We reviewed their
2016 Annual Reports and Investment Plans to confirm the use of vendors, and we
validated that they have plans to use vendors for all 93 projects from the first two
Investment Plans.

We reviewed the six projects in our 21-project IOU sample that already had a vendor
contract in place, and conducted interviews with five of those six vendors to gather
information about the IOUs’ contracting process and seek vendor input. The contracts for
these projects describe the vendor’s task and terms of the work, but they may not capture
the overall project scope of work or plan when an IOU manages the overall technical effort
internally. That scope of work is summarized in the IOUs' Annual Reports (in the project
status report). However, they do not share a more detailed version like the CEC’s grant
request documents that are shared publicly once projects are awarded and the scope of
work has been developed.

For the IOU-administered projects, vendors said the contracting process was relatively
straightforward, and they did not recall any major issues. However, a couple of minor
issues that were discussed include:

* Irrelevant amendments included in the contract for “Non-American” companies
that prolonged the contracting process; and

* Intellectual property (IP) logistics with result-sharing across IOUs, including one
vendor that noted that additional internal discussions were required because the
administrator wanted to share the vendor’s results with other IOUs.

6.3.3 Non-Competitive Bidding

As noted in the compliance tables presented previously, CEC projects are consistently bid
out competitively, with few non-competitive awards (the CEC sole sourced three projects
through interagency agreements with the University of California).#* The IOUs use non-

competitive bid or sole source contracts much more often. The CPUC has allowed for the
use of sole sourcing on a limited basis. This issue was discussed previously in Section 6.1,

43 These awards were leveraged to help secure a water center in California, along with federal funding.
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where we identified that the IOUs are using sole source contracting more frequently than
we believe the CPUC intended, and that these cases are not justified as required by the
CPUC.

Of the 93 active IOU projects that were described in their 2016 Annual Reports, 30 were
competitively bid, 23 were sole sourced and 40 had not yet been determined. Note that
there could be more cases of sole sourcing as the administrators continue to award funds
for EPIC 1 and 2 projects, since 40 of the 93 IOU projects have not yet been contracted and
the CEC has not yet awarded all of its EPIC 1 and 2 funds.

Table 20 summarizes the use of sole sourcing by administrator and Investment Plan
period, as reported in the 2016 Annual Reports. SDG&E provided necessary information
that allowed us to estimate the dollar and percent of project funds being sole sourced,
which was $695,152, equal to 4 percent of the SDG&E’s total project budget over the first
two Investment Plan periods. The CEC sole sourced a total of $2.5 million, which was less
than 1 percent of project funds that were awarded through 2016.

PG&E and SCE did not provide the necessary information that allowed us to estimate the
dollar amount or percent of project funds that are being sole sourced.
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Table 20: Use of Non-Competitive Bidding (EPIC 1 and EPIC 2)

Number of % of Sole Source
Total Cases of Projects Project Funding/%
Number of Sole with Sole of Total Project
Projects Source Source Funds

EPIC Phase |
PG&E 25 7 28% Unknown
SCE 12 9 75% Unknown
SDG&E 5 0 0% NA
CEC 174 2 1% $1,370,000
Total Phase | 216 18 8%
EPIC Phase 2
PG&E 30 6 20% Unknown
SCE I5 0 0% Unknown
SDG&E 6 I 17% $695,152
CEC 28 I 4% $1,130,000
Total Phase 2 79 8 10%
EPIC Phases
1-2
PG&E 55 13 24% Unknown
SCE 27 9 33% Unknown
SDG&E I I 9% $695,152 / 4%
CEC 202 3 1% $2,500,00 / <1%
'Il';tal Phases 291 26 9%
Source: Administrator 2016 Annual Reports
Notes:

One SCE project is funded across both EPIC Phase 1 and EPIC Phase 2. This project is only included in EPIC

Phase 1 in this table to avoid double counting.

One of the six SDG&E projects used a competitive interview process rater than a competitive RFP process.

CPUC Decision 12-05-037 allowed for some circumstances where administrators could use

non-competitive bidding;:

“Finally, on the issue of competitive bidding, this is generally our selection process of
choice in all areas. However, there may be limited and unique circumstances where it
is not possible or desirable. In each Investment Plan, the administrators may propose a

Evergreen Economics
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limited authorization for non-competitive bidding for particular purposes. An
example, as suggested by the Efficiency Council in their comments on the proposed
decision, could be continuation of funding for successful projects. These exceptions to
competitive bidding should be justified separately and clearly for a specific purpose.
During consideration of the first set of investment plans, we will also consider whether
there should be a separate approval process required for any contract or grant not
awarded through a competitive bidding process, to set a higher standard for the use of
a non-competitive process.”

SCE’s EPIC 2 Investment Plan identified where it might use non-competitive bidding in
general cases.

“SCE plans to comply with the Commission’s [the CPUC's] requirements for
competitive bidding, but will continue to use non-competitive awards in limited
instances such as when:

* Material or services required are available from only one reliable source and no
other supplier will satisfy utility requirements;

* Specialized knowledge, skill, experience or expertise is needed for the work and
only one supplier is determined to have what is needed;

* Bidding is cost prohibitive relative to the cost of materials or services needed;
* An opportunity exists to develop Diverse Business Enterprise suppliers;

* The procurement provides special discounts, rates, or terms and conditions (i.e.,
cost share) that are not available under normal competitive conditions; or

* Equipment, materials, or services are obtained for trial testing, research or
experimental work.”

We did not see any comments from PG&E in its second Investment Plan about the use of
sole sourcing; however, in its Annual Report, PG&E offered a justification for each use of
sole source projects.

We did not find any comments from SDG&E in its first Investment Plan about the use of
sole sourcing. SDG&E indicated the use of sole sourcing in its Annual Report, but did not
offer any justification.

We reviewed the use of sole-sourced contracting by IOUs by analyzing the reported
justifications provided by PG&E to determine applicability. We also assessed the potential
for justification within SCE's and SDG&E’s portfolio, though explicit statements of
justification were not provided in their Annual Reports. SCE only had the general set of
exceptions it provided in its Investment Plan. As indicated in the excerpt above, the CPUC
Decision stated that “exceptions to competitive bidding should be justified separately and
clearly for a specific purpose.” We determined that the PG&E justifications resulted from
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program changes to licensed equipment, platforms or software that could only adequately
be provided by the vendors responsible for these systems. The types of projects that these
sole-sourced vendors engaged in were, with the exception of one case, operating on utility
monitoring, display or management of grid operations that relied on these unique

tools. While SCE and SDG&E did not provide justifications in their reports, the similarity
of project types indicates in our estimation that similar sole-sourced vendor-supplied
services were also required for successful project implementation.

It is not clear at this time what weight the value of sole-sourced contracts has within the
entire project non-administrative budget. Based on our review of the sample of IOU
projects that had contracted with vendors, only a small portion of the overall project
budget was applied to sole-sourced project work. The requirement to report the existence
of sole-sourced contracts does not specify this level of reporting, and within current
reporting protocols, the existence of any sole-sourced work, no matter how small,
identifies the entire project as 'sole-sourced'.

Our assessment is that the CPUC was expecting a more specific justification to be given in
the Investment Plan (on a project by project basis). The Annual Reports identify the cases
of sole sourcing (which projects and firms), but SCE’s and SDG&E’s do not offer a specific
justification, while PG&E’s does. SDG&E provides estimated budget amounts to be
allocated to project vendors; however, PG&E and SCE do not provide this information.
The CEC provides this information for all projects, since all the project budget goes to the
grantee. Such budget information could help the CPUC determine the extent to which
funding is being awarded in these cases as a percentage of total IOU EPIC project budgets.

6.4 Best Practices Comparison

Our review of best practices examined issues related to administration of effective RD&D
programs. This section summarizes best practices pertaining to program management,
contracting and match funding. The primary peer RD&D programs** that we included in
our assessment are:

* The Department of Energy’s (DOE's) Small Business Innovation Research (SBIR)
Program - awards Federal Research/Research and Development (R/R&D) grants
to small businesses through various federal agencies, including the DOE.

* The DOE’s Small Business Technology Transfer (STTR) Program - facilitates R&D
cooperation between small businesses and research institutions.

* The DOE’s Advanced Research Projects Agency-Energy Program (ARPA-E) -
provides funding for technologies that are too early for private sector investment
but have the potential to lead to new ways to generate, store and use energy.

4 Fuller descriptions of the primary and secondary peer RD&D programs are included in Section 3.10.
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* The New York State Energy Research and Development Authority's (NYSERDA's)
Technology and Market Development (T&MD) Program - tests, develops and
introduces new technologies, strategies and practices that build the statewide
market infrastructure to reliably deliver clean energy to New Yorkers.

6.4.1 Program Administration and Context

Although the selection of the peer RD&D programs for the best practices review focused
on key similarities between these programs and EPIC, it is important to note unique
characteristics of EPIC. For example, EPIC is administered by four separate entities while
most of the peer RD&D programs are overseen by one main department or agency. EPIC
is also funded by ratepayers, authorized by the state’s public utilities regulatory
commission, and requires legislative spending approval (for the CEC). As a result, EPIC
has a central focus on ratepayer benefits. These features of EPIC are important for
contextualizing the findings from the best practices assessment.

6.4.2 Program Management

Findings from the literature review and in-depth interviews with peer RD&D programs
show that effective RD&D programs have a core internal staff that oversees design and
implementation. The program administration team facilitates relationships with investors,
government agencies, small and large companies, and other organizations. Because these
programs support new and emerging technologies, the peer RD&D program
administrators also rely on other experts both within and outside of their respective
agencies who may have specialized knowledge of specific technologies or concepts. For
example, when developing a funding opportunity, the program administrators will
convene industry experts to help inform the initiative. Interviewees also spoke about
coordinating with other state or federal agencies and industry groups to stay current on
topics affecting their work.

The interviewees from all of the peer RD&D programs cited the depth of knowledge and
expertise of the program administrators, consultants and other stakeholders that
contribute to effective program implementation. Each of the RD&D programs employs
staff with strong technical expertise. In general, program staff are also responsible for
ensuring that the Program’s overall goals and objectives are reflected in the portfolio of
projects.

Commercialization Supports

Program staff also coordinate with internal and external experts to support projects.
Program staff and other institutional supports play an important role in facilitating
technology transfer and market development mechanisms for projects. For example, two
of the four primary peer RD&D programs offer support and resources to promote
commercialization activities.
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* ARPA-E’s Technology-to-Market Team provides direct business-related technical

support and assistance to grantees. In addition to providing guidance on the project
team’s Technology-to-Market Plan, the Technology-to-Market advisors assist
projects in a variety of ways, including helping them conduct market assessments,
identify potential investors, and develop and deliver a business pitch. ARPA-E also
holds an Annual Energy Summit that convenes individuals and organizations from
industry, academia and government and provides an opportunity for project
managers to meet with potential partners, collaborators or investors.

* Projects funded through NYSERDA’s T&MD Program can also access
commercialization-related resources available through the Entrepreneurs-in-
Residence (EIR) Program, which is very much like ARPA-E’s Tech-to-Market Team.
In addition, NYSERDA funds six business incubators across the state and supports
a Proof-of-Concept Center where businesses can access existing intellectual
property and work on commercializing it.

Helping Projects Respond to Unexpected Changes

All four of the primary peer RD&D programs have structures in place to help projects
identify and capitalize on opportunities to change course, when needed, to maximize the
projects” success. Because the technology innovation process is not linear, it often requires
program administrators, grantees and others involved in the RD&D process to be adept at
recognizing critical opportunities in order to maximize success. The SBIR Program allows
projects to be able to reallocate up to 10 percent of their budget without prior approval.
Because ARPA-E and NYSERDA'’s T&MD Program both have an explicit focus on
commercialization, advisors for their respective programs actively work with project
teams to identify appropriate pivots, and may help facilitate these course corrections.

6.4.3 Contracting

Contracting times vary substantially across the different peer RD&D programs. One of the
secondary peer RD&D programs has the shortest turnaround of one week. On the other
end of the spectrum, one of the primary peer RD&D programs takes roughly three to six
months on average. Another primary peer RD&D program, which reportedly takes six
weeks, allows the project team to begin working on the project at-risk up to 90 days before
the contract is finalized.

6.4.4 Comparison with EPIC

In general, with one exception, we found that EPIC compares favorably with the peer
RD&D programs in the best practices assessment. Like the peer RD&D programs, EPIC
utilizes a core internal staff that coordinates with internal and external stakeholders. We
also found that the contracting time for EPIC was within the range of the peer RD&D
programs. However, compared to peer RD&D programs, EPIC has only a nominal focus
on support for commercialization, limited to a requirement for a project-based
technology /knowledge transfer plan and a production readiness plan (as needed).
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The Program does fund commercialization assistance through Market Facilitation projects,
but these supports do not directly benefit EPIC projects. The Market Facilitation projects
help entrepreneurs and researchers overcome non-technical barriers to accelerate the
commercial viability of their technologies. The commercialization supports include
training or technical assistance related to conducting market research and analyses;
assistance with developing tools to help transition research and innovations from the lab
to the market; and formal networks that bring together entrepreneurs, researchers and
investors to exchange ideas, best practices and information on market opportunities. As
noted above, two of the four primary peer RD&D programs — ARPA-E and NYSERDA’s
T&MD Program — similarly offer commercialization resources activities, but these
supports directly benefit their grantees. Table 21 summarizes the broad categories of
effective practices that were referenced during interviews with the peer RD&D programs.

Table 21: Best Practices Comparison of EPIC and Peer RD&D Programs

Peer RD&D Programs Program Current EPIC
Management Practice Comments
Core internal staff that coordinates with ~ The CEC does this; the The CEC engages external experts but
internal and external stakeholders IOUs rely mostly ona  manages the process internally.
single stakeholder. The I0Us work with the Electric

Power Research Institute (EPRI) to
determine research priorities, but
manage the process internally.

Offer support and resources to promote  The CEC does this The CEC funds Market Facilitation
commercialization activities (two of four  through Market projects, which currently do not target
primary peer RD&D programs) Facilitation program. Applied R&D or TD&D projects.
Explicit requirement for project-based The CEC does this. Process appears to be sufficient.

knowledge or technology plan

Help projects change course, when EPIC does this. Process appears to be sufficient.
needed, to maximize the projects’ success
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7 Investment Planning Process

In this section, we discuss the effectiveness of the Program’s investment planning, as
described in the EPIC Administration logic model (see Section 13.1 for more details),
which informed our data collection efforts. Investment planning is a critical first step in the
causal chain that is expected to ultimately lead to the achievement of EPIC’s mid- and
longer-term outcomes. For our assessment, we conducted interviews with the
management teams from each administrator (a total of nine interviews), reviewed
program documents such as the Investment Plans and Annual Reports, conducted 90
project-level interviews associated with our sample of 54 projects, conducted nine
interviews with EPIC stakeholders, reviewed comments submitted to the EPIC Idea
Exchange and conducted a best practices assessment.

The administrators are required to file triennial Investment Plans, and to-date plans for the
tirst three triennial program period plans have been filed. The first set of plans covering
2012-2014 was approved in November of 2013 in CPUC Decision 13-11-025, and the
second set of plans covering 2015-2017 was approved in April of 2015 in CPUC Decision
15-04-020. The administrators recently filed their third triennial plans for 2018-2020, which
they were required to do by May 1, 2017. The first EPIC Decision (12-05-037) that
authorized the Program identified specific requirements for the Investment Plans,
including;:

* Screening and scoring criteria for evaluating funding proposals (which were
established in the next Decision, 13-11-025);

* Metrics against which success will be measured (which were established in the next
Decision, 13-11-025) (See Appendix A);

* Addressing how Public Utility Code 740.1 and 8360 statutory guidance are applied
to program plans (See Appendix A);

* A summary of stakeholder comments received during the development of each
Investment Plan and the administrators' responses to the comments; and

* Mapping of planned investments to the electricity system value chain.

7.1 Investment Plan Scoping

As discussed throughout this report, the CEC and IOUs have different approaches for
administering EPIC. The CEC administers research grants while the IOUs conduct the
research internally. This fundamental difference in administration is exemplified in their
investment planning approaches. Each administrator is required to address a number of
elements required by the CPUC, which we confirmed to have been addressed in their
EPIC 1 and EPIC 2 Investment Plans.
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As mentioned previously in Section 6, throughout the report we have tended to present
results for the CEC and all three IOUs combined due to the difference in their
administrative approach that we noted at the initial stages of the evaluation. However, we
examined each of the four administrators” processes and projects, and where we noted
differences across the three IOUs, we discuss those differences. Note that those
comparisons were limited by the size of the project sample for each IOU, which reflects the
relatively smaller portion of the EPIC budget that the IOUs receive as compared to the
CEC.

7.1.1 CEC Plan Scoping

Based on a series of interviews we conducted with the CEC’s EPIC program management
team, we learned that the CEC approaches investment planning from two perspectives.
First, it identifies strategic topical issues facing the state (e.g., water conservation and tree
mortality for prior Investment Plans) along with the state’s clean energy policy priorities
for a top-down view of identifying a series of objectives that EPIC research projects should
address during the next funding cycle. Next, they take a bottom-up approach with input
from their in-house technical staff who conduct energy research (either in the R&D
Division’s energy research office or in other divisions such as Energy Efficiency and/or
Renewables) who identify gaps in the available research. Often, publicly available
interagency (e.g., CEC, CPUC, CARB [California Air Resources Board] and CAISO
[California Independent System Operator]) research road maps inform CEC staff
assessments of research gaps. The CEC’s program management team also described how
they orient the top-down and bottom-up processes to EPIC’s guiding principles. They do
this to ensure that any strategic objectives or areas on which they decide to focus their
planning are in alignment with Program requirements. The guiding principles also serve
as screening criteria, since any topics that might be pursued that are inconsistent with the
Program’s guiding principles would be screened out. They also said that they coordinated
with the other administrators to prevent redundancies (such as with the IOUs” Emerging
Technology Programs). Similar to the IOUs, the CEC also solicits input from experts,
stakeholders and the public (which is explored in the next subsection, 7.2), to identify gaps
and to prevent redundancies with other efforts.

The CEC’s Investment Plan document identifies a set of strategic objectives that are
intended to result in a project portfolio that selects the most promising technology
solutions that align with energy policy. The plan is organized by program research area
(or project type, i.e., Applied R&D, TD&D and Market Facilitation), identifying the
strategic investment objectives along with a number of funding initiatives that address
research gaps, as determined by the CEC and corroborated by stakeholders, for each
technology area. Each objective is discussed in detail, including barriers and challenges
and how any prior Investment Plan investments have already addressed some of those.
For each objective, a set of initiatives is presented that focuses on a particular area of
research, along with a discussion of each that includes the purpose of the initiative,
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relevant stakeholders of the research, and background on the research area including
research findings to date on the subject and relevant policy and other developments. The
plan also indicates alignment with EPIC guiding principles and key policy drivers.

We conducted analysis on the administrators’ project portfolios spanning EPIC 1 and EPIC
2 to attempt to independently validate the effectiveness of their investment planning
processes and frameworks in leading to a set of projects that meets the Program’s goals.
First, we reviewed their frameworks to identify how project funding was awarded to each
element in the framework (i.e., CEC strategic objectives). Next, we assessed each project to
independently validate the extent to which projects align with EPIC’s guiding principles
and address the state’s clean energy policies. We conducted this analysis based on a
review of the administrators” Investment Plans and Annual Reports. We discuss the
results of both of these analyses below.

CEC Framework Review

The results of the review of CEC’s framework are shown in Table 22. The CEC has a total
funding amount of $395,563,363 for EPIC 1 and EPIC 2 that was allocated across 20 unique
strategic objectives.®> All but two of the strategic objectives resulted in one or more projects
being funded. The two initiatives that were not yet awarded projects are currently in
progress and will be included in future solicitations. This result indicates that the CEC was
successful in attracting viable bids for projects for nearly all the initiatives it identified in
its Investment Plan as being required to meet its Investment Plan goals across the first two
funding cycles. The table indicates that two of the strategic objectives that are devoted to
energy efficiency (Strategic Objective 1 (S1): Improve Energy Efficiency Technologies and
Strategies in California's Building, Industrial, Agriculture, and Water Sectors and Strategic
Objective 12 (S12): Demonstrate and Evaluate the Technical and Economic Performance of
Emerging Energy Efficiency and Demand-Side Management Technologies and Strategies)
together account for 30 percent of awarded funds. The other strategic objectives have
relatively lower numbers of projects and funding amounts. The CPUC has not indicated
which of the areas of policy should be prioritized, so we are not able to say whether a
focus on e