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1. Executive Summary

In recent years, the Bonneville Power Administration (BPA) with its partner public power utilities have
conducted more than a dozen demand response (DR) pilots and demonstrations, and has shown
through these tests DR’s potential effectiveness as a viable capacity measure in the Pacific Northwest.
To inform BPA’s resource planning process and non-wires solution initiatives of using DR on a greater
scale, BPA sought to understand the costs, potential available quantities of, and barriers to development
of DR for public power in BPA’s service territory.

In parallel, in its Seventh Power Plan, the Northwest Power and Conservation Council (Council)
recommended that BPA undertake an assessment of achievable DR potential and include that
information in the BPA 2017-2018 Resource Program. The Council also recommended that BPA assess
barriers to further development of DR by BPA and its Power customers, along with strategies to
eliminate or minimize those barriers.

To address the Council’s recommendation and to meet its internal planning needs, BPA contracted with
Cadmus to conduct two interrelated assessments. Assessment 1 provides estimates of both technically
feasible and realistically achievable DR as well as two supplemental assessments of distributed
generation (DG) and storage. Assessment 2 (this study) investigates market barriers that may impede
the widespread adoption of DR products in areas served by BPA Power customers and identifies
strategies that may help mitigate the identified barriers.

The two assessments provide BPA with an understanding of the magnitude and costs for procuring
realistically achievable DR potential within its service area and the potential barriers that may hamper
BPA’s ability to deploy the resources in a timely and cost-effective manner.

Although this assessment covers three classes of distributed energy resources (DER[s])—DR, DG, and
storage—it mainly focuses on barriers to the deployment and adoption of DR, given its prominence in
regional power resource planning. Several barriers applied to all three resources, while others applied
only to DR.

The assessment began with a comprehensive literature search of DR barriers. To ensure capturing all
relevant perspectives, Cadmus conducted research with representatives from all participant types in the
DR market, including BPA subject matter experts, regional stakeholders and interest groups, BPA’s
Power customers, and end-use customers. The information from market participants was obtained
through 68 structured, in-depth, individual and group interviews with 162 representatives, along with
454 phone surveys and web surveys.

Data gathered from secondary sources, various stakeholders, and market actors indicate several barriers
to the DR market’s optimal functioning, on both the demand and supply sides. The identified barriers fit
into five broad categories: Economic/Market, Organizational/Operational, Infrastructure/ Technology,
Legal/Regulatory, and Perceptions/Attitudes.
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1.1. Barriers to Demand Response Deployment

The literature review revealed 21 barriers to DR deployment and nine barriers to DR adoption, in five
broad categories. The interviews with 162 stakeholders revealed several additional barriers specific to
the BPA or the Northwest region; Figure 1 uses an asterisk to denote those identified repeatedly. The
figure depicts the most significant barriers identified through Cadmus’ research, including barriers that
more than 50% of survey respondents rated as a 4 or 5 in level of significance on a scale of 1 (lowest) to
5 (highest) as well as barriers that emerged as recurrent themes in the interviews.

Figure 1. Key Demand Response Deployment Barriers

* Lackof defined BPA need for and value of DR

* Low power costs

ECONOMIC/ * Lackof aregion-wide framework for valuing and pricing DERs*
MARKET * Absence of organized commercial DR market in the Northwest

* Inadequate/inconsistent price signals*

* Cost of development and deployment

* Lack of power customer businesscase

* Competing priorities for human and financial resources
ORGANIZATIONAL/ * Lack of staff knowledge and capability

OPERATIONAL + Insufficient intra-organizational coordination/communication
* DER reliability and dispatchability®

* Lack of advanced metering infrastructure deployment

INFRASTRUCTURAL/ * Poor “big data” analyticaltools and capabilities

TECHNOLOGICAL

> Lack of uniform communications protocol; Interoperability issues
* Difficulty integrating DR with existing infrastructure and back office systems
* Need for investment in back-end technologies

LEGAL/ = Trading DR resources across balancing authorities®
REGULATORY » Lackof established tariffs and contractual framework for DR

* Perceived lack of BPA long-term commitment™®
PERCEPTIONS + Weakend-use customer demand for DR programs*
* Perceptions of end-user participation

Barriers denoted with an asterisk emerged as common themes through the in-depth interviews with BPA subject matter
experts, regional stakeholders, market actors, and power customers, but were not initially identified through the literature
review or included in the barriers rating survey.

Based on the interview results, Economic/Market barriers emerged as the most critical obstacles to
developing and deploying DR: interviewees rated the barriers related to valuation of DR as most
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significant. Additionally, because of the lack of a clear method for valuing DR—and therefore for pricing
of DR, BPA and its Power customers cannot make a clear business case for investing in the development
and deployment of these resources. Without resolving the question of value, it seems unlikely that BPA
or its Power customers will be able to establish a rationale for DR and to gain the necessary
organizational support, especially at the executive level, to make DR products and services a

business priority.

The interview results also pointed to several significant Organizational/Operational, Infrastructural/
Technological, and Legal/Regulatory barriers to developing and deploying DR. Arguably, many of these
barriers would be addressed, given adequate economic justification and a business case for BPA and its
customers to invest in DR.

Substantial operational, infrastructure, and technology barriers to DR development impact Power
customers and end-use customers. These include competition for staff and financial resources and
potentially significant investment requirements due to the lack of, for example, a uniform
communication protocol.

In addition, barriers related to BPA’s Power customers’ perceptions of and attitudes toward DR further
constrain and impede its deployment. These include a perceived lack of long-term commitment to DR
from BPA, a perceived lack of end-use customer demand, and perceived end-use customer participation
barriers (such as a lack of awareness and concerns about adverse business effects [for commercial and
industrial end-use customers]), a lack of comfort or privacy, and a loss of control). These secondary
barriers represent real impediments to the region realizing the full potential for DR. The economic
barriers will need to be addressed, however, and a clear need for DR must be recognized by the region
before these secondary barriers can be fully mitigated.

Figure 2 shows the main categories of DR barriers and the criticality of and relationships between these
various DR barrier categories.
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Figure 2. Barrier Criticality and Relationships

M

Legal/ Infrastructural/
Regulatory g Technological

N
Ve

Perceptions/
Attitudes

N\

Organizational/
Operational

1.2. Barriers to Demand Response Adoption

Cadmus surveyed 454 end-use customers of 27 BPA Power customers (294 residential, 147 small
commercial, and 13 managed account [i.e., large commercial and industrial] end-use customers) to
gather information on their awareness, perceived barriers, and interest in participating in DR, DG, and
storage programs.

In general, awareness, participation rates, and adoption of DR, DG, and storage are higher among small
commercial and managed accounts than among residential end-use customers. Residential and small
commercial end-use customers tend to be most familiar with the same three products: time-of-use
rates, solar PV, and lithium-ion batteries. Managed account end-use customers are most familiar with
load curtailment DR programs, standby generation, and lead acid batteries. While most end-use
customers are aware of DR, DG, and storage, participation and adoption remain very low, mainly
reflecting the limited number of BPA Power customers currently offering DR programs and products.

The cost of purchasing the necessary equipment emerged as a significant barrier to participation and
adoption across all three end-use customer classes—though more so for DG and storage than for DR, as
shown in Figure 3. Specifically, for residential and small commercial end-use customers, cost emerged as
the most significant barrier across all three DER categories. Managed account end-use customers rated
cost as the most significant barrier for DG and energy storage, but they rated interruptions to business
and concerns about product quality as the most significant barriers to DR.
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Figure 3. Most Significant Barriers to Participation/Adoption, by
Customer Class and Type of DER

Demand Distributed Energy
Response Generation Storage

Residential Cost 66% Cost 88% Cost 89%
{(n=270) Comfort 56% Maintenance 63% Space 61%

Small Commercial Cost 60% Cost 79% Cost 78%
(n=125) Interruption 59% Infrastructure 60% Cheap Alternatives 56%

Managed Account Interruption 83% Business Case 92% Cost 90%
{n=10) Product Quality 78% Cost 92% Business Case 75%

Note: Respondents rated the significance of barriers to adopting DR, DG, and storage using a 5-point scale, where 1 means not
at all significant and 5 means very significant. Percentages shown here are the total percentage of respondents who rated the
barrier as highly significant (a 4 or 5 rating). Overall, residential and small commercial end-use customers perceived barriers to
DR program participation as relatively less significant than did large end-use customers. While residential and small
commercial end-use customers rated cost as the most significant barrier to adoption, they differed on the next most
significant barriers. Residential end-use customers rated concerns about comfort as the second-most significant barrier to DR
adoption, whereas small commercial end-use customers were more concerned about business interruptions than with costs.

With respect to barriers to DR participation, residential end-use customers rated concerns about loss of
control over equipment or energy use almost as highly as concerns over home comfort. Interestingly,
residential end-use customers considered privacy to be less of a concern.

1.3. Options for Mitigating Barriers

This assessment’s results indicate that certain options and strategies, if pursued by BPA and/or other
regional stakeholders, could effectively address—or lower—barriers identified on the demand-side
(Figure 4) and supply-side (Figure 5). The recommended mitigation strategies are based on information
gathered from a variety of sources, including interview findings, lessons learned from other states,
relevant regional experience with energy efficiency, and expert judgment.
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Figure 4. Options for Mitigating Demand-Side Barriers

+ EMI1: Establish a comprehensive DR valuation framework for public power that includes
benefit stacking Economic/
+ EM2: Identify needs and communicate demand reduction value and goals Market

+ EMS3: Implement power rates that align with DR and capacity values

* EMA4: Standardize and document measurement and verification and settlement protocols

* 001: Charge BPA’s cross-functional planning team (the Integrated Planning Team) with
establishing DR’s value, goals, and a strategic implementation road map.

Organizational
* 002: Define and implement an approach to integrate DR into the resource planning g ) /
processes Operational

* 003: Disseminate DR information and technical resources to Northwest utilities

* IT1: Provide information and technical resources to Power customers in response to

. Infrastructural/
customer inquiries/requests
+ IT2: Encourage regional market transformation initiatives for DR technologies TECh“OIOE'caI

+ IT3: Continue field tests of DR-related technologies and infrastructure

* LR1: Define DR dispatch rules that allow BPA and Power customers access to DR resources
for both economic and emergency dispatch

* LR2: Across public power, develop contractual frameworks, model contracts, and rate L |
structures that are more conducive to DR €ga /

+ LR3: Allow greater flexibility in coordination among the regional balancing authorities on Regulatory
DR development and deployment.

+ LR4: Clarify legal boundaries around BPA’s ability to own DER assets as well as the
procurement/deployment of DR Services

+ PA1: Disseminate end-use customer research findings on DR barriers and interest in Perceptions/
participating in various programs
+ PA2: Provide information and education to Power customers regarding the costs and Attitudes

benefits of DR

On the demand side, Economic/Market barriers represent the greatest challenges to DR. Although lack
of a DR market and weak demand for DR represent the most challenging DR deployment obstacles,
certain instruments can help address or lower these barriers. First, need exists for a formal
measurement and verification (M&V) protocol, based on accepted methods, to help validate the DR
products’ impacts and to establish their reliability and effectiveness in peak load management. A need
also exists for a comprehensive DR valuation framework that allows systematic accounting of DR’s
benefits from multiple perspectives. Addressing these barriers also requires effective institutional and
organizational frameworks conducive to DR deployment.

Considerable economic barriers also appear to exist that may dampen DR supply in the Northwest.
These barriers closely tie to demand-side economic barriers related to DR valuation; if capacity
resources’ prices reflected their full values, utilities would likely be willing to pay more to acquire these
resources. Many perceptual barriers on the supply side appear to stem from a lack of information

Executive Summary Xii



CADMUS

regarding DR’s potential adverse impacts. DR programs’ performance in other regions suggests these
barriers can be reduced through information and education of end-use customers.

Figure 5. Options for Mitigating Supply-Side Barriers

. Economic
End-Use Customer (EUC) Barriers: )
e Equipment Cost
* EUC1: Develop and/or source marketing tools, case studies, and proven « Business Interruption
strategies to more successfully obtain predictable and sufficient DR « Product Quality
enrollment and participation
e EUC2: Establish a regional forum to provide information, marketing, and Perceptions/
communication resources for public power utilities to facilitate effective Attitudes

customer communication e Concerns About

» EUC3: Have appropriate incentive levels for large accounts Sl e LR,

* Awareness, Knowledge

The Northwest’s power market and the infrastructure supporting it are unique in ways important to DR
deployment methods. Chief among these is the organization of the public-power sector and BPA’s role
and relationship with its Power customers. Policies governing the operation of the region’s power
system must factor in the interests of the many public and private entities engaged in the region’s
power and conservation markets. Whereas certain barriers fall within BPA’s decision-making domain,
many identified barriers can be addressed only through the collective regional action of all stakeholders.
The Northwest region’s long history of collaboration on power planning and conservation includes the
regional DR Advisory Committee, the Northwest Energy Efficiency Alliance (NEEA), and the Regional
Technical Forum. These regional institutions serve as examples of organizations that potentially could
address many key DR deployment and adoption barriers effectively.

1.4. Conclusions

This assessment’s results point to a wide range of demand-side and supply-side obstacles to DR
deployment and adoption. Although many of the same barriers exist in other parts of the country,
specific economic and institutional barriers are unique to the Northwest’s power market. The lack of
economic and institutional frameworks that provide for proper valuation and trading of DR resources
appear to be the predominant impediments and have hampered a functioning DR market in

the Northwest:

e The region lacks a region-wide load balancing authority and an organized forward
capacity market.

e The abundance of hydroelectric resources and the consequent low avoided capacity costs have
made it difficult for BPA, Power customers, and end-use customers to make the business case
for DR.

e The weak demand for DR is, however, at least partly due to the absence of a regional framework
for valuation of DR resources. A formal framework that establishes guidelines for accounting for
all DR potential benefits in avoided or deferred generation, transmission, distribution, and
ancillary services benefits could energize the regional DR market.
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e A need exists to assess the price signals BPA communicates to its Power customers through
contractual frameworks and rate structures; to mitigate economic barriers, those price signals
would need to reflect the full value of DR resources, and align BPA Power customers’ interests
with BPA's.

The study results also pointed to several significant organizational, operational, and technology barriers
to developing and deploying DR as well as to concerns about the reliability and availability of DR
products as a substitute for conventional system capacity. A clearly defined and articulated need for DR,
along with sound frameworks for measuring and valuing DR, could pave the way for a more active DR
market in the region.

Concerns exist among end-use customers about DR’s costs and its potentially adverse effects on
business operations and productivity, comfort, and control. Some of these concerns can be addressed
with appropriate program design, education, and dissemination of information. Other concerns, such as
costs and business interruptions, might be addressed with adequate incentives, provided there is
sufficient value exists for BPA and its Power customers to support them.
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2. Introduction

The Bonneville Power Administration (BPA) has sponsored a comprehensive assessment of
opportunities, costs, and barriers to the deployment and adoption of demand resources (DR) in its firm
energy service area within the Pacific Northwest region. Although this assessment covers three classes
of distributed energy resources (DER[s])—dispatchable DR assets, distributed generation (DG)
(consisting of photovoltaics [PV], standby generation, and combined heat and power), and storage—it
mainly focuses on barriers to DR’s deployment and adoption due to its prominence in existing regional
power resource planning. Several barriers applied to all three resources, while others applied only to DR.
Where appropriate, this report distinguishes DR from other DER (DG and storage).

The study was a two-part undertaking: Assessment 1 and Assessment 2. The first part, Assessment 1,
focused on estimating realistically achievable quantities and prices of various DR products that will likely
be available to BPA and its Power customers in the BPA public power service area over a 20-year
planning horizon, from 2016 to 2035." Assessment 2 (this document) comprehensively surveyed barriers
that might impede DR adoption in the BPA's public power service area. A complementary document to
Assessment 1, Assessment 2’s results inform the evaluation of achievable DR potential.

A separate report, BPA Demand Response Barriers Assessment and Potential Study: Gaps, Limitations,
and Uncertainties, describes the gaps, limitations, and uncertainties in the data and estimating methods
used for the assessments. The report highlights topics and issues for which no meaningful conclusions
could be reached, and provides recommendations for improving data for future evaluations, methods
for interviewing customers and stakeholders, and potential future research, field test, and pilot

project needs.

2.1. Assessment Background

The Pacific Northwest enjoys an abundance of hydroelectric resources, with the built-in capacity to
respond quickly to peak power demand. This ability to meet peak loads has provided the region with
more-than-adequate resources to meet electricity peak demand. Thus, the region’s public power
customers have traditionally planned for new resources based on the need for energy (the long-term
power supply over many hours or years) rather than capacity (meeting short-term instant or hourly
peaks). However, due to increased constraints in operating the hydro system (to protect endangered
fish and for other reasons), and as intermittent resources claim a growing share of the region’s power
supply, the region’s public power portion is increasingly focusing its long-term resource adequacy
planning to address capacity needs.

As the Northwest Power and Conservation Council (the Council) notes in its 2016 Seventh Northwest
Conservation and Electric Power Plan (Seventh Power Plan), “The Northwest power system has gradually

L Inthis study, the public power service area is comprised of publicly owned Power customers served by

the BPA.
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become less energy constrained and more capacity constrained.” At the same time, the BPA winter-
peaking system has historically experienced a sharp rise in summer demand as the region’s number of
summer days with extreme heat continues to climb and air conditioning loads increase, transforming
the regional system into a dual-peaking system. The BPA portion of the region also is evolving into a
dual-peaking power system.

2.2. Assessment Scope and Objectives

In its Seventh Power Plan, the Council recommended that BPA undertake an assessment of achievable
DR potential, and include the information from the assessment in the BPA 2017-2018 Resource Program
(Council 2016, chap. 4). The Seventh Power Plan also recommended that the assessment include barriers
to further development of DR by BPA and its Power customers, along with strategies to eliminate or
minimize those barriers.

These two Seventh Power Plan recommendations were addressed through two interrelated
assessments. The Assessment 1 Demand Response Potential focused on providing estimates of
technically feasible and realistically achievable DR potential. Assessment 2 investigated market barriers
that may impede widespread adoption of DR products in areas served by BPA Power customers.
Assessment 2’s results also generated the information needed to evaluate achievable amounts of DR
potential. Figure 6 illustrates the elements, outcomes, and interrelationships between the two
assessments.

Figure 6. Interrelationship of Project Elements

Assessment 1 Assessment 2
DR Potential DR Market Barriers

BPA Power External DR Service End-Use
Customer [ Stakeholder Provider Customer
Interviews Interviews Interviews Surveys

Technical Literature || BPA Expert
Potential Review Interviews

Achievable
Potential

Market Barriers

DR Costs

Assessment 2 serves three key objectives: (1) it documents barriers to DR development and
implementation in various markets and applications, from both the demand and supply sides of the
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market; (2) it identifies strategies that may help mitigate the identified barriers; and (3) it informs the
assessment of achievable DR potential included in Assessment 1.

Although this assessment captured information about all three classes of DER—DR, DG, and storage—it
mainly focused on barriers to DR deployment and adoption due to DR’s relative prominence in regional
power resource planning. However, the study also documents some barriers unique to DG and storage.
Some barriers applied to all three resources, while others applied only to particular DER.

DR’s deployment may be hampered by barriers related to the demand for and supply of DR. On the
demand-side, BPA and its Power customers face several economic, contractual, and institutional barriers
that may prevent them from acquiring DR. Economic, operational, and attitudinal barriers exist on the
supply-side that may prevent end-use customers with the capability to dispatch DR resources from
participating in DR programs. For BPA and its Power customers to realize the potential of DR products
identified in Assessment 1, BPA and regional power system stakeholders need a comprehensive
understanding of the barriers to further development and deployment of DR. This barriers assessment
summarizes and catalogues the most critical barriers and identifies strategies to mitigate these barriers.
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3. Assessment Methodology

Cadmus conducted four primary and secondary research activities designed to identify barriers that may
hamper the development, deployment, and adoption of DR (and consequently of DR programs), DG, and
storage, and to inform strategies to mitigate those barriers; Figure 7 outlines this approach.

Figure 7. Assessment 2 Approach

Literature In-Depth SO
. . Customer
Review Interviews
Research

To meet these objectives, Cadmus began the assessment by conducting a thorough review of existing
literature on the topic, followed by interviews with representatives from four stakeholder groups:

e BPA subject matter experts (SMEs)
e External stakeholders and experts
e DER service providers

e BPA’s Power customers

To gain a better perspective of end-use customers’ willingness and ability to adopt DR, DG, and storage,
Cadmus also surveyed commercial and residential end-use customers.

3.1. Literature Review

Cadmus began the barriers assessment with a thorough search for existing resources and literature on
this topic. Prior to reviewing these resources, Cadmus proposed a list of published studies and resources
for BPA project staff to approve and supplement; staff added nine sources from BPA and DR pilot studies
in the Northwest. The References section provides the full list of reviewed sources.

While some barriers are universal, others may be relevant for only certain DER (DR, DG, or storage) and
can vary substantially in their importance by region and BPA Power customer service territory due to
differences in infrastructure, climate, and mix of end-use customers. Although findings from studies
outside of the Northwest region were considered, Cadmus focused largely on regional resources.

As a federal power marketing agency, BPA is unique in that, except for two large direct service industrial
end-use customers, it does not have direct access to end-use customers. BPA also operates as a
balancing authority in a region without an organized electricity market. These unique conditions have
important ramifications for DR, DG, and storage policy-making and deployment. Based on Cadmus’
literature search, many barriers to DR, DG, and storage in other regions might not be fully transferable
to the Northwest.
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Cadmus used the same approach to assess barriers from the Power customer’s perspective, including all
barriers found in the literature review, even though some might not be applicable to public power
customers served by BPA.

3.2. In-Depth Interviews

In June and July 2017, Cadmus conducted 68 in-depth interviews with 162 BPA SMEs, external
stakeholders, DER service providers, and Power customer representatives. These interviews
accomplished the following:

e Revealed regional barriers to development and implementation of DR, DG, and storage in
various markets and applications from multiple perspectives

e Exposed strategies to help mitigate the identified barriers

e Informed the assessment of achievable potential for DR

Each interview lasted approximately one hour.

3.2.1. Research Design and Objectives
Through these interviews, Cadmus addressed the following research objectives:

e Understand DR, DG, and storage experience to date (through pilots, research projects,
demonstration projects, and existing DR programs)

e Understand DR, DG, and storage perceptions and visions
e Identify perceived barriers
e Assess the perceived severity of regional, Power customer, and end-use customer barriers

e Assess the likelihood for regional development and deployment of specific DR, DG, and storage
strategies and technologies (such as for use as a dispatchable DR asset)

e Explore potential strategies to overcome barriers

Each interview guide included open-ended questions to gather deeper and more qualitative insights on
DER experience, visions, barriers, and mitigation strategies. Following the interview, participants
completed a survey that included a structured set of questions for respondents to rate the significance
of barriers to the development and deployment of DR, DG, and storage and the likelihood of the region
realizing its potential for these resources.’

Structured Rating Battery

Based on the literature review and input from Cadmus SMEs, Cadmus developed a list of 30 regional,
Power customer, and end-use customer barriers. SMEs, stakeholders, and Power customers completed
a web survey to rate the significance of each of those barriers (DER service providers completed the

> Cadmus originally planned to ask interviewees to rate barriers during the interviews, but, after a few

interviews, it became evident that the rating exercise consumed too much of the limited interview time.
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survey over the phone as part of the interview). The survey was comprised of a structured set of
questions that allowed respondents to rate the significance of these barriers (on a 1- to 5-point scale,
where 1 was not at all significant and 5 was very significant) to the development and deployment of DR,
DG, and energy storage products. Cadmus then compiled these ratings to classify and prioritize the
deployment barriers.

The guide also included a structured set of questions for Power customer respondents to rate the
likelihood of developing and deploying nine DER products and strategies (on a 1- to 5-point scale, where
1 was very unlikely and 5 was very likely). The BPA SMEs, stakeholders, and DER service providers
focused on the likelihood of BPA’s portion of the region (where BPA sells firm energy and/or power)
realizing optimal potential for the nine DER products and services. Cadmus used these ratings to inform
the estimates of achievable potential in Assessment 1.

3.2.2. Interview Request Process

Cadmus developed materials to notify each interview group about the upcoming study and to request
their participation. To encourage participation in the assessments, these introductory emails included a
value proposition tailored to each group. This highlighted the potential benefits for the region and their
organizations. The respondents were also assured of the confidentiality and anonymity of their
responses, and that their inputs would only be used for drawing general conclusions.

In addition to the emails to request interview participation, Cadmus conducted two webinars to notify
BPA Power customers and to encourage their participation in the interviews. These two webinars—one
with BPA Power account executives and BPA energy efficiency representatives and the other with only
BPA Power customers—provided an overview of the assessment goals and purpose, answered any
questions they had about the research, and encouraged their participation in the study.

3.2.3. Completed Interviews

Cadmus conducted interviews by telephone and in person through a mix of individual and small group
settings. Table 1 shows the number of interviews completed by interview group. As some interviews
included representation of multiple organizations, and there were multiple interviewees per
organization in the small group sessions, the table identifies the number of organizations interviewed
and the total number of interviewees.

* The nine DER products and services investigated in this assessment were general DER strategies and do not
directly correspond with the more specific products investigated for the BPA DR Potential Assessment. See
Appendix G for specific descriptions of the nine DER strategies (question E3).
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Table 1. Assessment 2 Completed Interviews

Completed Interview Organizations Total Number of
Interview Audience
Sessions Interviewed Interviewees

BPA subject matter experts

External stakeholders 15 16 22
DER service providers 10 10 10
Power customers 29 52 75
Total 68 79 162

3.2.4. Complete Barrier Rating Surveys

Cadmus offered the barriers rating surveys online (except for DR, DG, and storage service providers, who
completed the surveys during the interviews). Table 2 shows the number of completed surveys by
respondent group.

Table 2. Assessment 2 Completed Barriers Rating Surveys

Interview Audience Completed Surveys

BPA subject matter experts 19
External stakeholders 13
DER service providers 10
Power customers 27
Total 69

3.3. End-Use Customer Surveys

Cadmus designed and administered three surveys targeting different end-use customer classes,
consisting of residential, small commercial, and managed account (large commercial and industrial)
end-use customers.

3.3.1. Survey Instrument Design
For all three end-use customer surveys, Cadmus designed the instrument to achieve these objectives:

e Investigate end-use customer awareness of DR, DG, and storage programs, products,
and strategies

e |dentify end-use customer barriers to participation/adoption of DR (and consequently DR
programs), DG, and storage, and to obtain insights on ways to minimize barriers

e Estimate end-use customers’ likelihood and timing of participation/adoption

A structured approach was used to develop the survey instrument to validate the barriers to end-use
customer participation (identified in the in-depth interviews) and to identify any additional barriers.
Cadmus designed the survey to collect the necessary data needed for developing a credible, defensible
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estimate of DR, DG, and storage participation and adoption for the full range of scenario assumptions.
Survey questions asked about end-use customers’ awareness, interest, ability, and willingness to adopt
DR programs and products. The survey design used a structured sequence of questions to estimate the
impacts of various DR attributes and capabilities (such as notice periods before a DR event is called or
the event’s duration and frequency) on the likelihood of participation, as appropriate to each end-use
sector. (Appendix G: Data Collection Instruments provides a copy of the end-use customer

survey instruments.)

3.3.2. Survey Mode and Administration

For the residential and small commercial end-use customer target audience, Cadmus conducted the
surveys online and purchased a sample of contacts through Qualtrics, an online survey software vendor.
Cadmus programmed the surveys in the Qualtrics online survey software, and then supplied the vendor
with Power customer—approved zip codes to identify a sample of applicable contacts. Cadmus
coordinated with BPA Power customers to obtain approval to survey their residential and small
commercial end-use customers. Power customers were screened out if they did not grant Cadmus
permission to survey their end-use customers. The survey was designed to take 10 to 15 minutes to
complete, and end-use customers had up to two weeks to take the survey.

For managed account end-use customers, Cadmus conducted the surveys by telephone, coordinating
with Power customers to obtain approval to survey their end-use customers and to collect a list of
end-use customer contacts. Prior to contacting the managed account end-use customers, Cadmus
prepared prenotification letters for BPA Power customers to share with their managed accounts and
created an assessment overview for Power customer call centers and staff, should end-use customers
contact them with survey inquiries. Each survey call lasted 20 to 30 minutes, and responses were
entered the Qualtrics online survey software.

3.3.3. Sample Disposition

Cadmus originally stratified the end-use customer survey sampling by market segment and region to
represent the distribution of BPA Power customers. Due to timing constraints and challenges in
obtaining approval from each customer, Cadmus adjusted the sampling expectations for all three types
of end-use customer surveys. Table 3 shows the original sampling plan (i.e., the target number of
completions) and the final sample achieved for each survey.

The final samples exceeded the total target number of completions for the residential and small
commercial end-use customer surveys, but did not achieve targets for the managed account end-use
customer surveys. The residential and small commercial survey samples achieved 90% confidence and
+10% precision around survey responses for each stratum. The managed account survey results should
be interpreted as qualitative and directional.

Assessment Methodology 8



Table 3. End-Use Customer Survey Sampling

End-Use
Market Segment Target Completions | Achieved Completions

Owners West
Owners East 70 74
Residential
Renters West 70 92
Renters East 70 49
Residential Total 280 294
) — West 70 93
Small Commercial
— East 70 54
Small Commercial Total 140 147
Commercial Buildings = Mix of East/West 25 3
Managed Account Public Buildings Mix of East/West 25
Industrial Facilities Mix of East/West 25
Agriculture Sites Mix of East/West 25
Managed Account Total 100 13

Table 4 shows the region and BPA Power customer peak load representation in the end-use customer
survey samples. The BPA Power customers, represented by the residential and small commercial survey
respondents, produced 49% of the total BPA system peak load. BPA Power customers represented by
the managed account survey respondents accounted for 13% of the total BPA system peak load.

Table 4. Survey Respondent Count and Percentage of BPA System
Peak Load, by Customer Class

Count of Power Customers Represented

Residential

14 49%
Small Commercial
Managed Account 5 3 13%

3.3.4. Data Analysis

After completing the surveys, Cadmus analyzed the survey data using statistical software. Using the
Qualtrics text analysis tool, Cadmus analyzed responses to open-end survey questions and, where
applicable, tested survey results for significant differences by region (east versus west), Power customer
size (large versus small), and homeownership status (owners versus renters), at the 5% (p<0.05) and
10% (p<0.10) significance levels.
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3.4. Workshops

Upon completing the research activities and writing a BPA-approved summary of findings, Cadmus
organized and facilitated two separate two-hour stakeholder workshops—one in Richland, Washington,
and one via webinar—to present and discuss findings from Assessment 2, the barriers assessment.

Approximately 60 attendees from a variety of organizations (including BPA, Power customers, and
regional stakeholders) joined the in-person workshop or the webinar.
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4. Research Findings: DR Deployment

Cadmus researched barriers to DR, DG, and storage by obtaining a broad range of stakeholder
perspectives on their potential in the BPA Power supplied portion of the region, and the barriers that
might impede achieving DR potential. Although stakeholders’ experience with DR, DG, and storage and
their future expectations varied, they shared many perceptions about the value of these resources to
the region, and about the most significant barriers to deployment and adoption. Although this
assessment covered all three classes of DER, the discussion of barriers focuses primarily on DR
deployment. The deployment and adoption of DR may be characterized in terms of conventional supply
and demand dynamics:

1 Demand for DR (deployment) arises from regional entities such as BPA and its Power
customers, which, in effect, are DR end-use customers and which acquire DR services to meet
their system planning objectives. Demand also arises from DR service providers which facilitate
deployment of DRs on behalf of regional entities.

2 Supply of DR (adoption) arises from end-use customers that agree to curtail or shift their
electricity consumption (or have it automatically curtailed) in response to an anticipated
demand peak (DR), or who supply power from on-site DG or storage

This report section synthesizes research findings regarding the deployment of DR from the perspective
of various participants in the market.” It begins with a brief summary of stakeholders’ experiences,
perceptions, and visions for DR, DG, and storage—by stakeholder groups interviewed, and then
discusses research findings on barriers to DR deployment. Five major categories of DR barriers are
presented, with a synopsis of each individual barrier, followed by a list of mitigation strategies that BPA
and/or regional stakeholders could consider pursuing to address those barriers. The section is organized
as follows:

e Stakeholder Experience, Perceptions, and Visions for DR, DG, and Storage (by
stakeholder group)

e Synopsis of DR Deployment Barriers

e Economic/Market Barriers and Mitigation Strategies

e Organizational/Operational Barriers and Mitigation Strategies
e Infrastructure/Technology Barriers and Mitigation Strategies
e Legal/Regulatory Barriers and Mitigation Strategies

e Perceptual/Attitudinal Barriers and Mitigation Strategies

Section 5 of this report synthesizes research findings regarding the adoption of DR, DG, and storage,
from the perspective of end-use customers.

N Appendices A through H provide detailed findings from each research activity.

Research Findings: DR Deployment
Stakeholder Experience, Perceptions, and Visions for DR, DG, and Storage 11



CADMUS

4.1. Stakeholder Experience, Perceptions, and Visions for DR, DG,
and Storage

Cadmus began each stakeholder interview by asking about interviewees’ experience with, perceptions
of, and vision for DR, DG, and storage. A summary of findings by stakeholder group follows.

4.1.1. BPA Subject Matter Experts

Cadmus conducted 14 small-group interviews with 55 SMEs from BPA, most of whom work in BPA's
Power Services and Transmission Services organizations, along with six BPA corporate and executive
representatives. The SMEs’ exposure levels to DR, DG, and storage varied widely, depending on the
category (power, transmission, or administration). The DER experts shared the results from numerous
past pilots, research and development, field tests, and demonstration projects as well as from
information about current projects. Other SMEs from Power Services and Transmission Services
generally indicated that they currently planned or were involved in current or past DR pilots and
demonstrations.

BPA SMEs generally agreed on several key sources of DR, DG, and storage value to BPA. SMEs almost
unanimously noted DR ensuring power and transmission system reliability as DR’s primary value to BPA.
SMEs believe these resources could provide valuable ancillary services to balance intermittency caused
by growing wind and solar resources, and—in the case of storage systems—to store the oversupply of
hydro resources and growing renewable resources and to help balance power generation intermittency.
For the transmission system, SMEs indicated an interest in continuing to explore DER as a flexible and
scalable deferral (non-wires) alternative to transmission system expansion.

While recognizing the potential value of DR, BPA Power Services and Transmission Services experts
raised concerns about BPA’s ability to realize that value. They perceived significant external barriers to
investing in DR development, from the absence of an organized commercial DR and capacity market and
a lack of capacity needs, to low capacity and energy prices, and the necessity of greater cost control in
response to increasing ratepayer concerns. BPA would need to invest in establishing proper valuation,
financial modeling, and accounting of DR—as well as in establishing better legal and contractual
structures for DR—to achieve DR’s full potential. Faced with the external barriers described above, SMEs
do not see a need to invest in developing the legal framework, infrastructure, and organizational
capability to deploy DR.

Several BPA SMEs also expressed concerns about the reliability of DR and external commercial DR
services, particularly as a means of avoiding or deferring transmission system expansion. Achieving the
valuation framework discussed earlier would allow for a more complete accounting of DR benefits and
costs to BPA’s power resource and transmission planning as well as to BPA’s Power customers.
Interviewees expressed less concern about infrastructure or technology barriers, which would be much
easier to overcome if BPA had a clearly defined business case for DR.

Research Findings: DR Deployment
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Since 1995, BPA’s operations have been organized in separate business units. This has produced
independent planning processes, which, according to SMEs, created an institutional barrier to
implementing DR. SMEs indicated that this barrier will likely become less severe due to BPA’s Integrated
Planning initiative, launched in 2015, which aims to integrate energy efficiency and DR into BPA’s overall
power and transmission planning, systems, and operations as well as bring more consistency to Power
and Transmission planning processes.

4.1.2. BPA Power Customers

Cadmus conducted 29 individual and small-group interviews with representatives from 52 of BPA's
Power customers, including nine of the largest Power customers (as defined by total annual
energy consumption).

BPA Power customers’ experience with DR, DG, and storage varies widely, depending on their distinct
operational needs and challenges. Overall, of the three DER categories, Power customers across the
residential, commercial, and industrial sectors had the deepest experience with DR, and several had
participated in BPA’s pilot DR projects. Regarding DG, the interviewees spoke almost exclusively of solar
generation, especially small rooftop or community solar installations, with which they had experience.
Among the three DER measure categories investigated, Power customers had the least experience, by
far, with storage.

Power customers did not share a common vision for the future deployment of DR—and of DER in
general—in the Northwest. This stemmed largely from Power customers’ characteristics varying widely,
depending on their size, governance structures, and contractual relationships with BPA, their
operational needs, and the availability of human resources. Despite differing visions, interviewees
largely agreed that economic barriers, coupled with their end-use customers’ lack of knowledge or
interest, are the primary impediments to the future deployment of these resources in the Northwest.

Most Power customers emphasized economic barriers as critical impediments to DR deployment. A
common refrain was that it must make “economic sense” to both Power customers and their end-use
customers. The economic barriers identified included the lack of a methodology for DR valuation, low
power costs, the absence of an organized commercial DR market in the Northwest, and the absence of
incentives for DR services in the existing rate structures and contracts with BPA. In 2010, BPA introduced
new tiered rates, with an embedded demand charge and load-shaping charge for certain types of BPA
Power customers, which created an incentive for those BPA Power customers to manage their load
better (this rate only applies to about 125 mostly small and medium Power customers that purchase
about 40% of BPA Power sales; about 15 mostly large Power customers with their own generation
purchase the remaining 60% of BPA’s firm Power sales, and are not subject to these rates). A handful of
small and medium BPA Power customers have started experimenting with DR to reduce their peak
demand charges. None have been consistently successful in producing predictable or meaningful
demand charge reductions.

Research Findings: DR Deployment
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Power customers also believed significant barriers prevent their end-use customers from adopting DR.
As one respondent said, in an industry where end-use customers have traditionally “[paid] their bill and
not [thought] about it,” anything intrusive to end-use customers is a barrier to implementing DR. Several
Power customers said that even if there were a clear business case for DR, DG, or energy storage, they
would only offer a program if there was interest among end-use customers.

Other interviewees said end-use customer interest would be only one of multiple important
considerations regarding deployment of DR, DG, and storage. Several larger Power customers believed
their end-use customers will begin to expect more from their Power provider, as future technological
breakthroughs disrupt the Power customer’s traditional business model. These Power customers are
frustrated by the pace at which the utility industry is adapting to transformations in energy markets and
are keen to “get ahead of the curve” before “grid power is obsolete” by initiating DR pilots, launching
programs, and developing their own in-house technical knowledge of DER.

4.1.3. External Stakeholders

Cadmus interviewed 16 external stakeholder organizations, representing a diverse range of prominent
entities involved in the Northwest’s energy policy and planning, including investor-owned utilities,
environmental and end-use customer advocates, and state and federal agencies. These groups’
experience with DER primarily related to DR, although several stakeholders had limited experience with
storage and DG projects.

Several of these stakeholders believed the Northwest energy market will likely transform dramatically,
which one stakeholder described as a “huge tectonic shift” away from traditional capital-intensive
strategies. However, stakeholders’ visions varied, depending on their industry perspectives: market- and
technology-oriented stakeholders and long-term planning and advocacy organizations had visions of
substantial change, while Power customers and regulatory stakeholders tended to have more
conservative visions, predicting more gradual change.

DR deployment in the Northwest is expected to take place in an environment that many stakeholders
described as unique and complex. Specific characteristics that stakeholders highlighted included the
diversity of BPA's public power customers, the region’s winter peak demand, the prominence of hydro-
power, the Northwest’s interconnection to California’s power market, low-load growth in many Power
customer service territories, and the evolving nature of the Northwest’s power market.

Many stakeholders indicated that the Northwest will become increasingly reliant on DR, DG, and storage
in the future, offering several indicators as evidence of this trend. They frequently noted that BPA's
recent (May 2017) decision not to build the I-5 corridor transmission reinforcement highlights the
significance of DER to alleviate regional transmission constraints. Stakeholders further indicated that the
principal factors driving the adoption of these resources will be the retirement of regional coal-fired
power plants, future transmission and distribution constraints, the need for resiliency against extreme
weather and future climate scenarios, and system reliability.

Research Findings: DR Deployment
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Although stakeholders generally recognized the need for DER in the Northwest’s future power system,
several stakeholders expressed concerns that regional decision makers do not feel a sense of urgency to
develop DER for system resiliency, which might hinder or slow the pace of DER adoption. For the region
to achieve DER’s full potential, stakeholders highlighted the need for regional, long-term planning now,
ensuring resources will be available to operationalize and build out DER infrastructure when needed.
They also suggested that BPA will need to take an end-use customer—focused approach to the energy
marketplace, which engages end-use customers in DR, DG, and storage deployment and, consequently,
commercial DR product offerings.

4.1.4. DER Service Providers

Cadmus interviewed 10 entities that have been engaged in DER implementation in the Northwest,
including companies that manufacture DR-related products, companies that develop technologies to
enable DR, and DR aggregators. Eight of these entities work in DR, and have primarily provided capacity-
oriented DR products in the Northwest (including summer and winter peak demand products with
programs designed to reduce capacity in specific locations). Cadmus also interviewed two companies in
the energy storage market—one that develops utility-scale projects and one that works on distributed
storage that can be aggregated to create virtual power plants. All of the service providers are active in
the Pacific Northwest market, though only a few of them have developed specific projects in the
Northwest.

DER service providers were generally optimistic about the future of DR and storage in the Northwest
and nationally. Although they stated that the Northwest is unlikely to need additional capacit