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Cost Effectiveness and Evaluation Advisory Committee Meeting 
 
DATE:    April 20, 2020 
TIME:    10:00PM - 3:30PM 
LOCATION:  Webinar Only: https://neea.adobeconnect.com/neeaceac2020q2/ 
  Teleconference: 1-877-806-9883, Participant Code: 296-553-4865 
 
MEETING GOALS: 

1. Review NEEA’s annual reporting for 2019 
2. Update committee on recent and upcoming market research and evaluation activities 
3. Discuss possible adjustments to committee format and outcomes 

 
AGENDA:  

TIME TOPIC PRESENTER(S) Electric/ 
Gas/Both 

Link or 
Page # 

10:00am 
(10 min) 

Welcome/Agenda Review 
1. Agenda check 
2. Announcements 

Jonathan 
Belais, NEEA 
Staff 

  

10:10am 
(35 min) 

CEAC Roundtable 
How are current events affecting your work? 
What is working for you and your 
organization? What is not working? 
 
Objective: Shared best practices and regional 
understanding 

Full 
Committee   

10:45 
(60 
mins) 

Key Assumptions Update 
Updates on key assumptions for 2019 annual 
reporting including updates related to:  

• Regional Product Portfolio,  
• Ductless Heat Pumps, and 
• Building Operator Certification 

 
Objective: Update committee members and 
answer questions 

NEEA 
Planning Staff Both 

Link 
and pg 

32  

11:15 
(15 min) Break    

11:30 Key Assumptions Update (continued) NEEA 
Planning Staff Both 

Link 
and pg 

32  
12:00pm 
(60 min) Break for Lunch    

1:00 
(45 min) 

Annual Reporting Overview 
NEEA staff will report on: 

• 2019 final savings estimates 
• Portfolio savings forecast and cost-

effectiveness 
 
Objective: Share comprehensive look at 
NEEA’s Market Transformation Portfolio and 
associated metrics 

Stephanie 
Rider, NEEA 
Staff 

Both 4 

https://neea.adobeconnect.com/neeaceac2020q2/
https://neea.org/img/documents/Q2-2020-Market-Planning-Quarterly-Report_200420_151744.pdf
https://neea.org/img/documents/Q2-2020-Market-Planning-Quarterly-Report.pdf
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TIME TOPIC PRESENTER(S) Electric/ 
Gas/Both 

Link or 
Page # 

1:45 
(15 min) 

Market Research and Evaluation Newsletter 
Review 
NEEA staff will review planned activities and 
provide committee members an opportunity 
to ask questions or request topics for future 
discussions. 
 
Objective: Update committee members and 
solicit feedback 

Amy Webb, 
NEEA Staff Both Link 

2:00 
(15 min) Break    

2:15  
(60 min) 

CEAC Streamlining Discussion 
NEEA staff will facilitate a robust discussion 
with committee members to understand 
desired outcomes and evaluate opportunities 
for an improved committee process. 
 
Objective: Group understanding of 
opportunities and committee 
recommendations for improvement. 

Jonathan 
Belais, NEEA 
Staff  

Both 41 

3:15-
3:30 
(15 min) 

Wrap up and Feedback 
Jonathan 
Belais, NEEA 
Staff 

  

https://neea.org/resources/q2-2020-market-research-and-evaluation-newsletter
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Memorandum – Agenda item (Tier 1) 
 
April 13, 2020 
 
TO:   Cost Effectiveness and Evaluation Advisory Committee (CEAC) 
 
FROM:   Jonathan Belais, Stakeholder Relations Specialist, NEEA 
 
SUBJECT: Meeting Packet, Informational Updates, Additional Details 
 
 
MEETING PACKET APPROACH 

This packet continues the “tiered” approach: 

• Tier-1 memos for active agenda items;  

• Tier-2 memos for informational updates on items not currently requiring agenda time;  

• Tier-3 materials provided as additional detail for those interested, accessible via links in the Tier-1 and Tier-2 
memos.  

This approach helps keep packets concise and digestible.  Input appreciated on room for improvement.  

 

 
INFORMATIONAL UPDATES 

• 2020 Q2 NEEA MRE Newsletter 

• 2020 Q2 NEEA Key Assumptions Report 

 

 
ADDITIONAL DETAILS (Tier 3) 

Tier-3 materials related to the agenda items and informational updates listed above will be accessible through links in 
those memos.  Additional Tier-3 details are available here:  

• February 20, 2020 CEAC slides and summary memo 

• NEEA’s Natural Gas Cost-effectiveness Operation Guidelines 

• NEEA’s Electric Cost-effectiveness Operational Guidelines 

https://neea.org/resources/q2-2020-market-research-and-evaluation-newsletter
https://neea.org/img/documents/Q2-2020-Market-Planning-Quarterly-Report_200420_151744.pdf
https://neea.org/img/documents/Q1-2020-CEAC-Slides.pdf
https://neea.org/img/documents/Q1-2020-CEAC-Meeting-Memo.pdf
https://neea.org/img/documents/Q1-2020-CEAC-Packet.pdf#page=24
https://neea.org/img/documents/Q1-2020-CEAC-Packet.pdf#page=8
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Memorandum – Agenda item (Tier 1) 
 
April 15, 2020 
 
TO:   Cost Effectiveness Advisory Committee 
 
FROM:  Stephanie Rider, Senior Manager, Data, Planning and Analysis and Christina 

Steinhoff, Principal Planning Analyst 
 
CC: Susan Hermenet, Director, Analytics, Research and Evaluation  
 
SUBJECT: 2019 Annual Review Materials for April 20th Cost Effectiveness Advisory Committee 

Meeting 
 
 
 
The purpose of this memo is to update the committee on the status of the NEEA Electric Market 
Transformation portfolio (“portfolio”) for the upcoming Cost Effectiveness Advisory Committee 
(CEAC) meeting on April 20.   
 
In the meeting we will cover: 

• Final review of Key Assumption updates used in estimating electric savings 
• A recap of 2019 and full Cycle 5 (2015-2019) for the electric portfolio  
• The forecast of electric savings and cost effectiveness for Cycle 6 (2020-2024) 
• Additional electric portfolio metrics 

 
The objective is to share comprehensive look at NEEA’s Market Transformation portfolio and 
associated metrics now that NEEA staff have completed the updated savings estimates for 2019. 
 
Background 
The Northwest Energy Efficiency Alliance (NEEA) is an alliance of more than 140 utilities and 
energy efficiency organizations working on behalf of more than 13 million energy consumers. 
NEEA is dedicated to accelerating both electric and gas energy efficiency, leveraging its regional 
partnerships to advance the adoption of energy-efficient products, services and practices.  

Since 1997, NEEA and its partners have saved enough energy to power more than 1 million 
homes each year1. As the second-largest resource in the Northwest, energy efficiency can offset 
most of our new demand for energy, saving money and keeping the Northwest a healthy and 
vibrant place to live. 

Quantifying the estimated annual electric energy savings for the regional programs in which NEEA 
is involved is a critical role of NEEA.  NEEA staff gather data to inform the inputs used to calculate 
the reporting of estimated energy savings for the region.   

NEEA Annual Reporting Results 
 

1 Based on Total Regional Savings and utilizing EIA RECS 2015 average energy consumption for homes in 
the West region. 
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Portfolio Overview 
The savings reported in this document are the result of current market transformation initiatives, 
ongoing work in codes and standards, and the continuing stream of energy savings2 from 
previously funded initiatives0F.   
 
There are many initiatives for which we are seeing increased adoption of efficient practices above 
the market baseline and are able to track and estimate energy savings and levelized cost for the 
region.  The graphics below depict the regional market transformation portfolio that NEEA is 
currently engaged in.  NEEA uses a stage-gate approach to manage the development of this work 
for the region.  
 
Current investment programs 
 
Market Development Programs.  These initiatives have advanced through the lifecycle of 
development and are now in the mature phase of the lifecycle.   
 
Programs In-Development.  The remainder of the portfolio is comprised of initiatives where the 
increased adoption of energy efficiency has yet to occur, or occur on a consistent basis, or NEEA 
is not yet able to measure the energy savings for the region.  These are initiatives that are early in 
maturity, and NEEA is determining product performance, learning market dynamics, collecting 
data, and determining the feasibility of the regional program.   
 
  

 
2 The term ‘energy savings’ or ‘savings’ refers to incremental, first year electric energy savings, expressed in 
aMW, and use NEEA’s Market Baseline methodology, unless otherwise noted.  See Appendix A for the 
methodology of savings calculations. 
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Current Investment Portfolio Status as of December 31, 2019:  Bolded Initiatives 
Represent Energy Savings Contributors for 2019 
 
 
 

Codes & Standards Residential & Commercial Codes 
Residential & Non-Residential Standards 

Market Development 
Programs 

Heat Pump Water Heater 
Ductless Heat Pump 
Luminaire Level Lighting Control 
Retail Product Portfolio (“RPP”) 

Manufactured Home 

Programs in 
Development 

Super-Efficient Dryer 
Next Step Homes 
Window Attachment 
High Efficiency HVAC/Dedicated Outdoor Air 
Systems 
Extended Motor Products / Pumps 

Scanning / Concept 
Development 

Commodity LEDs 

Extended Motor Products / Fans  

 
 
Long Term Monitoring and Tracking Programs 
 
NEEA tracks the market advancement of efficiency efforts in the region well after the period of 
active investment via NEEA direct funding has ceased.  NEEA only tracks and reports first year 
savings that occur in the market, and the below initiatives are those initiatives that are still 
generating first year energy efficiency savings for the region. 
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2019 Final Portfolio Estimates 
NEEA estimates and reports energy efficiency savings as a result of the combined work that the 
region has achieved in the market transformation portfolio.  By tracking the market progress, in the 
above lists of programs, the following categories of savings have been estimated for the region for 
2019: 
 
Regional Efficiency 
Metric 

Definition 2019 Final 
Estimate 

Total Regional Energy 
Savings 

Total energy efficiency estimated for the region on 
the portfolio  

147 aMW 

Co-Created Energy 
Savings 

Total energy efficiency estimated above the Market 
Baseline for the region.  This includes work done 
individually by funders as well as the Net savings 
that occurred in the market as a result of combined 
efforts  

  43 aMW 

Net Market Effects 
Savings 

Net results after removing savings associated with 
units reported by local funder programs and by 
baseline 

  26 aMW 

 (see Appendix A for savings accounting 
methodology) 

 

Co-created Annual 
Carbon Emissions 
Reduction 

Total regional carbon emissions avoided annually 
due to energy efficiency efforts in 2019 (see 
Appendix C for methodology) 

23,652 tons 

Code & Standards  
in effect prior to start of 
current funding cycle 

Residential & Commercial Codes 
Residential & Non-Residential Standards 

Long Term Monitoring 
and Tracking 

Reduced Wattage Lamp Replacement  
Efficient Homes 
RETA CRES Refrigeration Operator 
Certification 
Drive Power 
Commissioning 
80 Plus/Computer Power Supply 
 
Power plan savings only: 
Building Operator Certification and Expansion 
(BOC/E) 
Residential Lighting  

 
 
When the market has reached saturation, and/or data needed to monitor the market progress is no 
longer available, NEEA will sunset the program.  Based on 2019 results and forecasted trends, 
NEEA will no longer be reporting Co-Created or Net Market Effect Savings for the Building 
Operator Certification initiative.  NEEA expects to fully sunset this initiative once the 2021 
Northwest Power and Conservation Council’s Power Plan is final.  See Appendix E for more 
details. 
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Co-created Peak 
Capacity Savings 

Regionally estimated wholesale peak capacity 
savings garnered during winter peak period (see 
Appendix D for methodology) 

15.4 MW 

 
 
Long-Term View of Market Transformation 
NEEA works to remove market barriers leading to sustained market adoption of efficient products 
and practices and resulting in energy savings. Investments made today are bringing down barriers 
that will enable savings in future years.  While NEEA reports an annual estimate for the savings 
achieved by the regional Alliance’s joint work in the market, we also track and forecast this value 
over a 20 year horizon to account for the full value of the transformation the region is investing in 
together.  This long-term view provides the appropriate alignment of the energy savings and 
investment in the market because it reflects the transformation of the market the region is working 
towards. 
 
Regional Cost Effectiveness Forecast 
 
NEEA assesses the cost-effectiveness of the region’s investment and corresponding benefits over 
this 20-year transformation horizon, using a Total Resource Cost perspective.  NEEA performs this 
analysis annually.  As of 2019, the benefit-cost ratio of the NEEA Market Transformation 
investments is 1.3. 
 
To arrive at the Portfolio level metric, NEEA assesses the benefits of programs in the Market 
Development phase and uses the costs for the full NEEA portfolio, including those in program 
development, as well as all other NEEA costs (ie stock assessments, general administration not 
associated with a specific initiative) in order to present a conservative view of the cost 
effectiveness of the region’s current cycle investment.  The full methodology is outlined in 
Appendix B.   
 

  

Benefit Cost 
Ratio* 

Net Levelized 
Cost 

(Cents/kWh) 
Portfolio (C5)                        1.3                             2.7  

Ductless Heat Pumps                        0.9                             7.8  
Heat Pump Water Heaters                        2.0                             0.9  
Super-Efficient Dryers                        2.7                           (2.8) 
Luminaire Level Lighting Controls                        1.3                             3.8  
Manufactured Homes                        3.4                           (6.0) 
Retail Product Portfolio                        1.0                             5.5  

 
 
 
 
Market Achievements in Cycle 5 and the Cycle 6 Forecast 
  
NEEA has more than 15 programs in various phases of program maturity and market maturity.  All 
savings reported are based on first-year savings above an established baseline for that measure. 
 
NEEA is expecting a host of programs from prior investment cycles to be nearing baseline in the 
upcoming years.  The table below shows the year in which the program will no longer see savings 
above the Market Transformation baseline (in grey).  We expect many of these programs to be 
assumed into the 2021 Power Plan baseline as well. 
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 2019 2020 2021 2022 
RETA CRES     
Building Operator Certification     
Drive Power       
Commissioning Buildings        
Reduced Wattage Lamp 
Replacement         
Desktop Power Supplies         

 
 
In addition to the conclusion of these above-baseline savings streams, there are additional 
dynamics at play in the portfolio.  Namely: 

1. The newer programs entering the portfolio have a longer ramp to establishing market 
presence and volume of adoption, hence savings contributions will be seen in later years, 
most likely post 2024. 

2. The continued success and regional benefit of work in codes and standards not associated 
with a voluntary program, and 

3. The success of programs that are currently generating savings for the region.  As you can 
see in the chart below, the primary portfolio contributors have been Ductless Heat Pumps, 
Heat Pump Water Heaters, and Efficient Clothes Dryers.  Additionally, we recently 
advanced Luminaire Level Lighting Controls and Retail Product Portfolio into the Market 
Development phase. We expect to see savings delivery from these new programs in the 
upcoming years.  Appendix F is provided for additional information on the market 
advancements of these key programs where we provide reference to gains in market share 
and total efficient units being implemented in the market. 
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As we move forward, the impacts of our current global health crisis with COVID-19 is yet to be 
understood.  Energy efficiency may be a benefit to some market partners in the short term.  Or 
these market partners might focus on other needs in the immediate future, and will turn to energy 
efficiency as a way to differentiate or generate new opportunities as we look to improve our 
economic and life conditions.   
 
NEEA will continue collaborative work with the region to identify and progress market 
transformation opportunities as appropriate.  Additionally, NEEA is exploring a set of new emerging 
technologies to continue to build these opportunities for the region. 
 
  

 -
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 20

 25

2015 2016 2017 2018 2019

Active Investment Contributions for Cycle 5

Codes/New Construction above Codes Standards

All others DHP

HPWH Efficient Clothes Dryers
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Appendices 
 

• Appendix A:  Savings Calculation Methodology  
• Appendix B:  Cost Effectiveness Methodology  
• Appendix C:  Reporting Offset of Carbon Dioxide Emissions  
• Appendix D:  Reporting of Peak Capacity Savings  
• Appendix E:  Building Operator Certification Program Trends 
• Appendix F:  Cycle 5 Market Transformation Advancements 

 



 

Northwest Energy Efficiency Alliance 
421 SW Sixth Avenue, Suite 600, Portland, OR 97204 

503.688.5400   |   Fax 503.688.5447 
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Appendix A: Savings Calculation Methodology 

 
 
NEEA reports energy savings to funders using two different baseline methodologies— a NEEA 
baseline perspective and a 7th Power Plan baseline perspective. The primary purpose of the 
NEEA baseline approach is to track the progress of Market Transformation efforts throughout 
the region. Meanwhile, the Power Plan approach fulfills a need to report savings against the 
regional Northwest Power and Conservation Plan’s targets. In both cases, NEEA reports its 
savings in average megawatts3 and nets out savings already claimed through local programs.    
NEEA Baseline Approach 
The NEEA baseline approach groups savings from market transformation into the following 
categories:   

1) Total Regional Savings: Savings associated with all market changes. 
2) Baseline Savings: Savings from naturally occurring market change without utility, NEEA, 

Bonneville Power Administration, and Energy Trust of Oregon funded intervention.  
3) Local Programs*: Savings claimed through local utility, Bonneville Power Administration, 

and Energy Trust of Oregon activities. 
4) Net Market Effects: Savings associated with market change that are not counted as 

Baseline or Local Programs.  (Total Regional Savings less Baseline less Local Programs) 
5) Co-Created Savings:  Total Regional Savings less Baseline 

 
Figure 1 illustrates the relationship among the savings categories. 

Figure 1: Savings Categories for NEEA Baseline Approach 

 
 
 
 
 
 
 
*The definition of Local Programs is: 
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑃𝑃𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁

= 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑃𝑃𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑃𝑃 − 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑃𝑃𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃𝐿𝐿𝑃𝑃𝑃𝑃 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑃𝑃 ∗
𝐵𝐵𝐿𝐿𝑃𝑃𝐵𝐵𝐿𝐿𝑈𝑈𝑈𝑈𝐵𝐵𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑃𝑃

𝑇𝑇𝐿𝐿𝑈𝑈𝐿𝐿𝐿𝐿 𝑅𝑅𝐵𝐵𝑃𝑃𝑈𝑈𝐿𝐿𝑈𝑈𝐿𝐿𝐿𝐿 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑃𝑃
 

 
Local Programs is based on the sum of units the Funders report in NEEA’s annual local 
incentives survey. As illustrated in the equation above, a fraction of Local Programs Units is 
counted toward Baseline in order to capture free ridership of incentives. NEEA assumes the free 

 
3 An aMW is 8,760 (the number of hours in a year) megawatt hours.  This is the continuous output of a resource 
with one megawatt of capacity during a year.   

Co-Created Savings 

Local 
Programs 

Net Market 
Effects 

Total Regional 
Savings 

Baseline 
Savings 

= - - 

http://www.neea.org/
mailto:info@neea.org
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ridership share is equal to the share of Baseline with respect to the Total Regional Units.  When 
NEEA reports Local Programs Savings, it is net of the Local Programs Units counted toward 
Baseline so that Baseline Units are not double counted. 
Power Plan Baseline Approach 
The Power Plan baseline approach uses the Northwest Power and Conservation Council’s 
frozen efficiency baseline to calculate energy savings, which are grouped into the following 
categories: 

1) Total Regional Savings: Savings associated with all market changes above the Power 
Plan baseline. 

2) Local Programs: Savings claimed through local utility, Bonneville Power Administration, 
and Energy Trust of Oregon activities. 

3) Remaining Savings:  Savings above the Power Plan baseline not counted as Local 
Programs.  (Total Regional Savings less Local Programs) 

To calculate Local Programs, NEEA surveys regional stakeholders. The survey provides the 
amount of incentives local utilities, Bonneville and the Energy Trust of Oregon claim for the 
year. NEEA converts this information into savings against the 7th Power Plan baseline and 
subtracts the value from the Total Regional Savings estimates (Figure 2). The resulting 
Remaining Savings is what NEEA reports to its funders.  Figure 2 illustrates the relationship 
among the savings categories. 
 
Figure 2: Savings Categories for Power Plan Baseline Approach 

 
 

 
 

  

Remaining 
Savings 

Local 
Programs 

Total Regional 
Savings 

= - 

Savings Above the Plan’s Baseline 
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Appendix B: Cost Effectiveness Methodology 

 
 
To maintain a portfolio of programs that are cost effective, NEEA looks at the cost effectiveness 
of a program prior to adding it to the portfolio. This Appendix provides an overview of how 
NEEA calculates cost effectiveness metrics.  
 
Cost Effectiveness Metrics 
NEEA primarily focuses on Total Resource Cost (TRC) metrics, which consider all quantifiable 
costs and benefits regardless of who accrues them. NEEA considers both the levelized costs and 
benefit-cost ratio:  

1. Net Levelized Cost: The Levelized Cost is the net present value of all the costs (capital 
and operation and maintenance) annualized over 20 years and divided by present value 
of the electricity savings in kWh.   

2. Benefit-Cost Ratio: The Benefit-Cost Ratio includes the net present value of all 
quantifiable non-electric benefits in the numerator before dividing the net present value 
of all total benefits in dollars by the total costs in dollars.  A measure is cost-effective if 
the ratio is greater than or equal to one.  

The metrics are described in an equation form 

Net Levelized Cost (cents/kwh)  ∑∑
== ++

=
n

t
t

t
n

t
t

t

r
fitsEnergyBene

r
NetCosts

11 )1()1(
 

Benefit-Cost Ratio  ∑∑
== ++

=
n

t
t
t

n

t
t

t

r
Costs

r
Benefits

11 )1()1(
 

where 
t = year 

n = period of analysis 
r = discount rate 

m = measure 
NetCosts = monetized cost associated with the Total Resource Cost (e.g. consumer capital costs, 
program administration costs, and operations and maintenance costs) less the monetized 
transmission and distribution benefits and the monetized non-electricity benefits 
EnergyBenefits = per-unit savings (kWh) at busbar associated the measure 
 
Benefits  = any monetized benefit associated with the Total Resource Cost including the 
monetized electricity benefits and transmission and distribution savings 
Costs = any monetized cost associated with the Total Resource Cost including the consumer 
capital costs, utility administration costs, and NEEA direct costs 
 
Calculating the Metrics 
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To calculate the metrics, NEEA uses ProCost cost effectiveness model developed by the 
Northwest Power and Conservation Council. The avoided costs, carbon values, discount rates 
and other assumptions4 come from the Council’s Seventh Power Plan. The ProCost model and 
associated files, including the user guide, are available on the Regional Technical Forum’s 
website: 
NEEA uses the most recent version of ProCost. The files are located on the Regional Technical 
Forum’s (RTF) website: https://rtf.nwcouncil.org/work-products/supporting-
documents/procost 
  

 
4 NEEA reports the metrics with and without the Northwest Power Act credit. The Act gives conservation a 10% 
cost advantage over sources of electric generation.  

https://rtf.nwcouncil.org/work-products/supporting-documents/procost
https://rtf.nwcouncil.org/work-products/supporting-documents/procost
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Appendix C: Estimating Carbon Dioxide Emissions Avoided 
 
 

Carbon Dioxide Emissions  
In October 2015, the Council shared their 7th Plan assumption for carbon dioxide (CO2) 
emissions from electricity generation in an October meeting of the Cost-effectiveness Advisory 
Committee (CEAC).  The Council’s assumption was that energy efficiency displaces natural gas 
generation plants that are “on-the-margin.” On-the-margin means electricity prices are barely 
covering the natural gas plant’s marginal cost of generation.  As new energy efficiency is 
introduced, these natural gas plants are assumed to back down their generation commensurate 
with the amount of new energy efficiency.  The Council has previously assumed that for each 
megawatt-hour (MWh) of generation displaced by energy efficiency, the displaced marginal 
emissions include avoiding approximately 950 pounds of CO2.   
 
Since 2015, the Council has worked on more detailed emissions estimates, knowing of more 
planned coal plant retirements.  A January 2018 Council Draft whitepaper by John Ollis finds a 
wider range of CO2 emissions per MWh of generation displaced.  That analysis uses the Aurora 
XMP model, solving for the entire Western Electric Coordinating Council (WECC) with explicit 
accounting of between 1,200 and 1,800 megawatts of operating reserves; using 80 different 
hydro conditions instead of average hydro; and consideration of emissions avoided elsewhere 
in WECC.  As noted in the paper, the reduction in CO2 intensity of the WECC fleet of resources 
(coal plant retirements, etc.) seems to be the main driver in the avoided emissions rate.  As 
seen in Table 1 below, it falls significantly between 2016 and 2021, then rises slowly.   
 
Table 1:  Annual Average Avoided CO2 Emissions Rate (lbs./kWh) 
 

 
 
 
 
 

Source: “Avoided Carbon Dioxide Production Rates of the Northwest Power System,” Ollis, 
John, Draft, Northwest Power & Conservation Council, 2018 
 
  

2016 1.83 
2021 0.91 
2026 0.93 
2031 0.97 
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Absent the annual average numbers, linear interpolation results in the annual average 
emissions rates in Table 2. 
 
Table 2:  Annual Average Avoided CO2 Emissions Rate (lbs./kWh) 
 

 

 
ProCost calculates carbon dioxide emissions avoided by energy efficiency at a measure and 
kilowatt level.  For sake of simplicity, we use the total savings in this example instead of rolling 
up the carbon savings from each measure in ProCost.  The equation below uses results of the 
Council’s 2018 carbon emissions analysis: 
 
Displaced metric tons of CO2 emissions in the year 2021 = (EE*8,760*1000*CER)/2,204.62 
 
Where: 
 
EE            = Annual average megawatts (aMW) of energy efficiency from NEEA market 
transformation 
8,760      = Number of hours in a year, used to convert to aMW to megawatt-hours (leap year 
8,784) 
CER         = Council assumption for annual average carbon dioxide emissions rate in pounds per 
kWh of WECC  

     generation displaced.  
1,000      = Conversion factor from megawatt-hours to kilowatt-hours 
2,204.62 = Pounds per metric ton.  The social cost of carbon is denominated in metric tons.  
 
ProCost will do this calculation for each measure, summing to the total carbon dioxide 
displaced. 
  

2016 1.830 
2017 1.650 
2018 1.460 
2019 1.220 
2020 1.090 
2021 0.910 
2022 0.914 
2023 0.918 
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Appendix D: Estimating Capacity Savings of Energy Efficiency 
 
 
The capacity value of energy efficiency has seen growing interest in the Pacific Northwest.  An 
important change in the planning methodology for the Northwest Power & Conservation 
Council’s 7th Plan was to include an estimate of the capacity value of energy efficiency.  This 
resulted in a reduction in the need for new generation capacity within the 7th Plan. 
 

Capacity from Electric Generation 
Capacity from a utility generation perspective is often defined as the maximum electricity that 
can be reliably generated upon short notice, usually within one hour or less.  A more static 
measure of generation capacity is “nameplate capacity,” or the maximum machine capacity 
listed upon a metal plate affixed to the generating unit, along with other information about 
who manufactured it, when manufactured, and some basic operating characteristics. 
 
Historically, the capacity benefit of energy efficiency has meant little to Pacific Northwest 
utilities, because they viewed themselves as capacity-rich.  This was the result of the region 
having many hydropower generation plants, whose vast reservoirs could deliver surplus 
capacity at the flip-of-a-switch during normal water years.  Capacity as an hourly product, when 
infrequently sold in the Mid-Columbia power market, long traded for a modest premium (10%-
20%) over the value of one-hour of energy, which itself may have zero capacity value.  
However, with the continued growth of intermittent generation such as wind and solar that 
requires capacity to integrate it; increasing operational constraints on hydropower plants; and 
planned retirements of coal-fired plants, capacity is growing in value to regional utilities.  As 
identified within the Northwest Power & Conservation Council 7th Plan, the Pacific Northwest 
was capacity-short in 2016.  In the 7th Plan, the Council identified the need for 2,600 megawatts 
of new capacity by 2025.   
 

Capacity from Energy Efficiency 
For NEEA, capacity from energy efficiency is defined as the maximum energy efficiency savings 
of an end use (or portfolio of end uses) at the time of system peak demand.  The building blocks 
to prepare the most accurate estimate of capacity from energy efficiency include: 
 
• Time-differentiated demand (load) data for baseline measures 
• Time-differentiated load shapes for efficient measures 
• Adjustments to the baseline load data for known future code changes 
• Sales forecasts of the energy efficiency measure(s) 
• Levelized costs of baseline and efficient measures 
• Load factor of aggregated measures by customer class 
• Diversity factor of aggregated measures by customer class 
• Coincidence factor of aggregated measures by customer class 
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Ideally, all the above information would be available for regional planning.  In reality, we may 
not have the right time-differentiated end use demand data or an accurate representation of 
the diversity of the load for the diversity factor.  Hopefully, new end use load research will 
eventually help to address some of the data problems for the region.  When appropriate data is 
available, the following equation is used in estimating capacity, in this case an example for 
HVAC systems: 
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Figure 1 below shows the relationship of capacity savings from a class of end uses to utility 
system peak demand.  Different end uses can have significantly different impacts upon system 
peak demand, which can change the total value proposition of energy efficient end uses.  A 
particular end use may not have the highest energy savings, yet when time of use and capacity 
savings are considered, contributes significantly to reducing peak demand.  This can shift both 
its value and importance within modern energy efficiency and integrated resource planning.   
 
 
Figure 1. Capacity Savings and Utility System Peak Demand 

 
 

Definitions for Figure 1: 

• Peak period. The period during which peak demand savings are estimated. This period can 
range from one hour per year to several hours per weekday during a season.  For most 
Northwest utilities, winter peaks are highest, but summer peaks are now growing faster 
than winter peaks. 

• Theoretical peak.  The usage of a population of equipment if all were operating at 
nameplate capacity. 

• Non-coincident peak.  The sum—at any time—of the maximum demand of a population of 
equipment that does not peak simultaneously with the utility system peak. 

• Rated load factor (RLF).  The ratio of maximum operating demand of a population of 
equipment to the nameplate power/capacity.  It is the ratio of non-coincident peak to 
theoretical peak.  For example, a building that dims its lamps to 90% of their output has a 
RLF for lighting of 0.9. 

• Demand diversity factor.  The ratio of the peak demand of a population of units to the sum 
of the non-coincident peak demands of all individual units. While an individual efficiency 
technology may save a certain amount of demand, those technologies are not all operating 
at the same time across all buildings throughout the region.  For example, if a maximum of 7 
of 10 installed CFLs are on at any given time, then the diversity factor is 0.7. 

• Coincidence factor.  The fraction of the peak demand of a population that is in operation at 
the time of system peak. The peak demand use for a given building and end use may or may 
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not be aligned exactly with the utility system peak. For example, if at the time of system 
peak, only 3 of 7 CFLs mentioned above are on, then the coincidence factor is 3/7. 

 

ProCost 
ProCost is a model developed by the Northwest Power & Conservation Council.  It is used by 
NEEA in estimating energy efficiency savings and cost-effectiveness.  NEEA began to use 
ProCost in 2016, with discussions about ProCost continuing into 2017 with the Cost-
effectiveness Advisory Committee (CEAC).  ProCost contains hourly load shapes for electric end 
uses.  In figure 1 above, equation 1, there is a diversity factor, which is separately defined from 
a coincidence factor.  However, the coincidence factor may be defined in a way that it accounts 
for both the coincidence factor and the diversity factor.  For example, if 1 out of 3 LED bulbs 
were on at the time of system peak, then the coincidence factor was 0.33 and the diversity 
factor is already accounted for by this number – it is sufficient to define peak savings. 
  
ProCost uses generalized load savings shapes (a database called GLSShapes in the model) to 
identify the capacity savings. The generalized load savings shapes are constructed by the 
Regional Technical Forum and are typically used to determine the value of implementing 
energy efficiency measures.  These savings shapes are calculated by subtracting the time-
differentiated (usually hourly) energy use of the efficient measure from that of the baseline 
measure.  The difference is the load savings shape, an hourly time-series of energy savings 
throughout the year.  The hourly savings is then cross-referenced to the assumed regional peak 
demand hour, providing a measure of the generation capacity that can be avoided by 
implementing the energy efficiency measure. 
In the few cases where NEEA cannot find the appropriate end use definition identified within 
ProCost, NEEA selects a proxy hourly load shape from existing end uses that are most similar.  
This end use load shape must then be entered into ProCost to estimate the capacity value.   The 
Northwest Power & Conservation Council has defined the regional system peak as occurring at 
6 PM on a weekday evening, for both winter and summer peaking.  The coincidence factor and 
diversity factor inherent in the load shape within the ProCost model are in relation to this 6 PM 
regional, weekday peak.  To estimate capacity savings for the region, NEEA does a batch run in 
ProCost for residential, commercial, and industrial end uses.  The output supplies estimates 
from relevant end uses for each sector. 
 
Some utilities, because of their customer mix, do not peak at 6 PM on a weekday.  A 6 PM 
weekday peak is typically driven by the electricity usage patterns of residential customers.  Yet, 
commercial, industrial, or agricultural customers can also drive a utility’s system peak, often at 
a different time of day.  For utilities with a significantly different system peak than the region, 
the Council’s (and NEEA’s) calculated peak capacity savings may not be the best possible 
representation for the capacity contribution of an energy efficiency measure.  NEEA does not 
attempt to estimate capacity value for each utility because the load factor, time of peak, and 
coincidence factor can be unique to individual utilities.  For NEEA, the focus of capacity savings 
is at the regional level.  Should the utility be interested, they can apply their own peak hour and 
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energy efficiency as appropriate to tailor the estimated capacity savings and value to their own 
system. 
 
Below is depiction of the process to estimate capacity value for NEEA, utilizing the ProCost 
model.  
 
Figure 2. Decision Tree for Estimating the Capacity Contribution of Energy Efficiency 
 

 
 
 
 

 

Valuing Capacity from Energy Efficiency 
Wholesale power market prices are unsuitable for valuing capacity from energy efficiency.  
They are short-term in nature and usually reflect only the marginal cost of generating 
electricity.  Energy efficiency provides long-term capacity, which is more accurately valued by 
deferred generation capital costs, including any carrying costs.  
 
Utilities measure capacity in megawatts (MW).  One megawatt is often said to be enough 
electricity potential to serve 1,000 homes, but this varies by region and climate.  Within the 
energy efficiency context, capacity is usually measured in kilowatts (kW), or one-thousandth of 
a megawatt.  In valuing energy efficiency, NEEA has traditionally worked with kilowatt-hours.  
For valuing capacity, the commonly-used measure is dollars per kilowatt-year ($/kW-yr.), 
representing the capacity value of one kilowatt over the course of an entire year. 
    
Capacity can be expensive to acquire when it is from new generating resources.  Within utility 
integrated resource plans, new capacity is usually valued for the long run as equivalent to the 
cost of a new, simple-cycle, combustion turbine (SCCT).  In reality, the cost of a SCCT varies with 
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its location because of differing costs for land, permitting, construction, interconnection to the 
transmission system, and operating performance at different elevations.  For sake of simplicity, 
the Northwest Power & Conservation Council has assumed a single, regional value for the SCCT 
to represent the capacity value of energy efficiency.   In the 7th Plan, the Council used a 
deferred generation capacity levelized cost avoided of $115/kW-year.  Please note, this does 
not reflect the total value of energy efficiency, which can also include: 

• Avoided transmission and distribution losses 
• Deferred transmission and distribution capital costs and carrying costs 
• Reduced need for generation reserves 
• Reduced environmental externalities  

o Emissions of CO2, CO4, NOx, SOx, VOCs, PM10 
• Non-energy benefits (e.g. reduced water and/or soap usage, improved indoor air 

quality)  
• Demand reduction induced price effects (DRIPE)   

o California has previously estimated this for electricity as approximately an 8% 
reduction in price.   

 
NEEA uses ProCost for valuing the deferred generation capacity, as it contains the same 
valuation logic used in the Northwest Power & Conservation Council’s 7th Plan.  For valuing 
generation capacity savings outside ProCost (Equation 1, page 2), the capacity savings in 
kilowatts (adjusted for the diversity factor and coincidence factor) is multiplied by $115 per 
kilowatt each year.
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Appendix E: Building Operator Certification Program Trends 
 
 
The purpose of this memo is to set expectations of future savings for this program: 

• NEEA does not expect to report savings above the Market transformation 
baseline any longer.  First year savings continue to generate, but are outpaced 
by retirements, and this trend is forecast to continue without additional 
intervention. 

• Overall the program has been and continues to be a strong program in the 
market.  Renewals rates have maintained a consistent level post NEEA’s 
transition out in 2015, and NEEA will continue to track market progress at this 
time. 

• NEEA will continue to report savings above the fixed 7th Power Plan baseline 
through 2020. 

• Over 1,400 certified operators have been in the market each year since 2013. 

Program Background 
The Building Operator Certification (BOC) and subsequent Building Operator Certification 
Expansion (BOC-E) initiatives sought to promote an energy-efficiency certification program 
for operating engineers and building technicians working in commercial and industrial 
facilities in the northwest region. NEEA’s first initiative, BOC, ran from 1997 to 2003. 
 
In 2011, NEEA re-entered the market with the BOC-E initiative. The BOC Expansion 
initiative was designed as a low-risk effort to expand the certification program by 
leveraging the existing BOC product, while targeting new audiences (including 
unemployed, returning veterans and others) through different channels (including an online 
course offering). NEEA exited the market again in 2015. 

Market Adoption Trends 
NEEA’s initiatives were successful in creating and then expanding the certification program 
during the active investment phases of their initiatives. Since the end of the BOC-E 
initiative in 2015, new certificants have fallen significantly, though the program has 
continued to add new certificants (Figure 1), and renewals have been stable (Figure 3). 
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Figure 1. Combined BOC and BOC-E certificants (with BOC broken out) by state 
where available

  
BOC Only represents certificants not in BOC-E-targeted groups. 
Note: State-level data was not readily available before 2010. 
 
Looking specifically at the BOC-E initiative, we see that NEEC (the organization running 
the certification program) has not continued targeting the specific groups in their 
certifications (Figure 2). This may be part of the reason for the recent retrenchment in new 
certifications. 
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Figure 2. BOC-E target group certificants 

 
Note pre-2012 certificants in these target groups were counted under the BOC initiative. 
 
In addition to new certifications, the program provides re-certification to operators who 
were certified three or more years prior. Since 2002 – during the initial BOC initiative – the 
rate of renewals has remained relatively stable, with between 40 and 60% of operators 
eligible to renew electing to do so in most years. 
 
Figure 3. Combined BOC and BOC-E renewal incidence 
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Number of Certified Operators in the Region 
If we set aside the construct of market transformation savings accounting, we see the 
program has achieved significant success. In nearly every year since the program started 
in 1997, the number of certified operators in the region steadily increased until 2015 when 
it leveled off. As of 2019, there were an estimated 1,540 active BOC-certified commercial 
building operators in the Northwest region. 
 
Turning to the short term, the impact of the COVID-19 crisis is highly uncertain. Operators 
may put off trainings until after the crisis resolves, or BOC-E (particularly its online course 
offerings) may present itself as a valuable use of time for those currently quarantined. We 
are not certain if IBOA and NEEC (the managing entities of this training) are planning any 
changes to their business or marketing, but NEEA staff will watch this trend closely this 
year. 
 
Figure 4. Combined BOC and BOCE active certified operators 

 
 
As the program has matured, the number of certified operators has come in line with the 
commercial building stock by state. In 2019, active certified operators very closely matched 
the distribution of commercial building floor area by state. 
 
  



 

 Northwest Energy Efficiency Alliance  - 28 - 
 AUTHOR: Greg Kaleka – April 2020 
 

 
 

Figure 5. Distribution of active operators by state (2019) and distribution of 
commercial building stock 
  

ID MT OR WA 
Number of Active 

Operators by State 

Share of Region 

187 

12% 

172 

11% 

340 

22% 

841 

55% 

Commercial Building 
Stock (Share of 

Regional Floor Area) 
9% 8% 30% 53% 

 

Retirements and Savings Reporting 
With the backdrop of slowing new certifications, because NEEA’s savings accounting is on 
a first-year basis, we must also take retirements into account. While BOC(E)’s retirement 
calculations are more involved than a typical “widget” initiative (renewed certifications and 
things like literal career retirements are considered), the pattern is the same: savings from 
five years ago are retired in the current year. 
 
Since 2017, under Market Transformation Baseline savings accounting, retirements have 
exceeded new units, and at this time NEEA staff have determined this pattern is not 
expected to reverse. Therefore, NEEA staff will cease reporting savings for those funders 
who receive MT Baseline reports. NEEA staff will continue to report savings under 7th 
Power Plan accounting, as retirements have not yet outpaced new units. This means 
NEEA will continue to collect and track market data, which can be shared with any 
interested funders, regardless of the savings report type they receive, at least through 
2020. 
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PROGRAM MARKET 
TRANSFORMATION 
GOAL 

MAJOR MARKET 
ACHIEVEMENTS IN CYCLE 5 

INCREMENTAL EFFICIENT UNITS AND 
MARKET PENETRATION5 
2015                  2019               CYCLE TOTAL  

2015-2019 
CO-CREATED 

SAVINGS 
HPWH Federal Standard, 

2026 
All major manufacturers 
referencing NEEA’s product 
specifications in product 
development and producing 
Tier 3 product  
 
Tier 3 represents a 43% increase 
in efficiency over Tier 1  
 
NEEA has led development of 
product capabilities including: 
-Cold climate performance 
measurement and improvement 
-Inclusion of Demand response 
in the category 
-National standard and Code-
compliance option 
-Recognized solution for carbon 
emissions reduction 

5,900 
 
3.1% 
market 
share of 
electric WH 
installs  

 15,200 
 
8.1%  
market 
share of 
electric WH 
installs  

   54,000            6.0 aMW 

       

DHP Displacement of 
electric zonal 
heating systems 

NEEA expanded market to 
include Forced Air Furnace 
heated homes 
 
NEEA leveraging relationships to 
obtain full category HVAC data   

 12,800 
 
5.7% 
market 
penetration  

 20,400 
 
12.5% 
market 
penetration  

     81,500                           11.3 aMW 

       

 
5 For purposes of this table NEEA is using the following definitions: 
 Market Share: the efficient measure as a share of a single year’s annual sales total for the target market 
 Market Penetration: the cumulative total penetration into the installed stock for the target market 
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ENERGY STAR 
DRYERS 

Federal Standard, 
2026 

New test method enabled 
Energy Star labeling: 
-NEEA-developed metric that 
more accurately reflects field 
efficiency adopted by the region 
-NEEA lab testing proved out  
Energy Star dryer savings at the 
RTF 
 
Cumulative market penetration 
at 10% as of 2019 

42,000 
 
20% market 
share 

135,000 
 
42% market 
share 

514,000 3.9 aMW 

       

RETAIL 
PRODUCT 
PORTFOLIO 

Product spec and 
standards 
developments  

Data collected on 7 product 
categories to provide 
specification opportunities in 
2022-2024 

n/a n/a n/a market 
adoption 
expected 
2020+ 

       

NEXT STEP 
HOMES 

Continued 
advancement of 
single-family code 
via above code 
demonstration 

Persistence of voluntary above 
code programs show sustaining 
market infrastructure support 

n/a n/a 32,397 
(126k code-
compliant 
homes.  Able to 
track 32k (26%) 
as above-code.) 

5.1 aMW 
code 
5.9 aMW 
above 
code 

       

LUMINAIRE 
LEVEL 
LIGHTING 
CONTROLS 

Standard of practice 
for lighting and 
integration with 
system controls 

National specifications in place: 
17 qualified control systems 
from 13 manufacturers 
 
LLLC’s are included as an option 
in WA building code and in the 
IECC national code base 

n/a n/a n/a market 
adoption 
expected 
2020+ 
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STRATEGIC 
ENERGY 
MANAGEMENT 

Codify Strategic 
Energy 
Management and 
develop Best 
Practices for market 
dissemination 

Continued regional expansion of 
utility programs 
 
NEEA led the development of 
the NW SEM Collaborative, 
which is being leveraged across 
region 

41 Sites 
(2016 data) 

521 Sites 
 
 

 28.7 aMW 
 
10.7 (Com) 
18.0 (Indy) 
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Memorandum 
 
April 20th, 2020 
 
TO:   Cost-effectiveness and Evaluation Advisory Committee (CEAC) 
 
FROM:   Tim Runyan and Ryan Brown, NEEA Planning Staff   
 
SUBJECT:  DHP Distributor Data Extrapolation and Model Updates  
 
 
 
NEEA’s Ductless Heat Pump model and market estimation method has undergone several recent 
changes including: 
 

• Incorporation of October 2019 updates to the Regional Technical Forum savings rates 
• An accuracy improvement to climate zone weightings that uses local utility program data in 

combination with Regional Business Stock Assessment (RBSA) 
• Development of an extrapolation method that allows NEEA to estimate the total number of DHP 

installations in the region for the year. This method utilizes data from the sample of distributors 
that share with NEEA currently as well as historical DHP data collected. 

 
All of these items were reviewed in detail by Ecotope and Larson Energy Research. Their memo 
summarizing findings and recommendations is included next in this meeting packet for your review. 
 
 
Please don’t hesitate to reach out to Ryan Brown at rbrown@neea.org with any questions related to our 
DHP market and savings estimates. 

mailto:rbrown@neea.org
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Memorandum 
 
March 10, 2020 
 
TO:   Amy Webb, Northwest Energy Efficiency Alliance 
 
FROM:   Adria Banks, Ecotope and Ben Larson, Larson Energy Research 
 
SUBJECT: Ductless Heat Pump ACE Model Review 
 
 
Ecotope has been contracted by the Northwest Energy Efficiency Alliance (NEEA) to review the 
current Ductless Heat Pump (DHP) Alliance Cost Effectiveness (ACE) Model. Specific tasks 
were to address the following topics: 

Task 1: Does the model effectively incorporate the recent Regional Technical Forum (RTF) 
measure updates in a way that aligns with NEEA’s market transformation approach? This 
includes the use of screened versus unscreened measures and the treatment of Heating Seasonal 
Performance Factor (HSPF) tiers. 
 
Task 2: Is the model’s approach to climate zone weighting for local programs appropriate? Does 
the approach increase the accuracy of the savings rate by tailoring the climate zone weighting to 
the locations of the utility program installs? 
 
Task 3: What is the most sensible method for extrapolation? The current approach uses local 
programs to estimate the total. An alternative approach being considered is to use distributor data 
and weight up to total market. 
This memorandum is organized according to these tasks. 
 
Task 1: Incorporation of recent RTF measure updates. 
In October 2019, recent studies of DHP savings9,6,7, were incorporated into RTF Uniform Energy 
Savings (UES) measures, specifically for zonal applications, which represents one of NEEA’s 
three target markets9. The studies informing these adjustments calculated DHP savings through 
billing analyses of DHP program participants. Results enumerated lower savings rates for 
unscreened installations, while screened installations demonstrated savings rates similar to those 
quantified in previous studies10. Screening criteria include knowledge of a home’s energy usage 
prior to DHP installation or the absence of supplementary fuels. NEEA provided a summary of 
the new unscreened savings rates and requested feedback on incorporation of the new rates into 
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the ACE Model; specific to the new RTF information, and also in light of NEEA’s original 
market transfer effort. 6,7,8,9,10 
The ACE Model Review team examined the recent RTF UES workbook11 and the supporting 
studies and determined that the correct savings rates were supplied in NEEA supplementary 
materials for the review task. NEEA does not have explicit access to screening criteria, so the use 
of unscreened rates is appropriate. Additionally, updates to the UES workbook have removed the 
HSPF efficiency tiers, which had previously been part of the measure definition. 
In addition to confirming that the appropriate rates were summarized from RTF sources, NEEA 
Planning staff requested input into potential methods for capturing additional market sectors (to 
better align with updated RTF savings rates), phasing of the new rates into the ACE Model, 
and/or the use of screened savings rates. 
  
Additional Market Sectors 
NEEA uses information from utility funders to annually quantify the incented DHP installations 
in their target markets. Parallel to this effort, NEEA collects annual distributor data to understand 
the entire market and conducts installer interviews to define non-incented installations in the 
target markets. To date these efforts have focused on understanding displacement of specific 
heating fuel/equipment through DHP installations in primary living spaces in existing homes. 
The recent Energy Trust of Oregon study7 provided information on single-family baseline 
heating systems used to heat the spaces where DHPs were eventually installed. These 
installations also included non-primary living spaces. NEEA described a method for aggregating 
the baseline heating information in the Energy Trust report to characterize a previously unused 
portion of the non-incented distributor data: installations in New/Add-on (non-primary living) 
spaces – specifically the displaced electric zonal portion. 
The challenges with using the Energy Trust summary data are three-fold.  

1) The Energy Trust study predominantly sampled homes in heating zone 1. And there may 
be regional differences in the heating fuel composition that would not be captured with 
that dataset.  

 
6 Dorato, S., P. Goodman, M. Yaggie, A. Esposito, S. Rodriguez-Anderson, and M. Baker. 2018. Impact 
Evaluation of Residential Ductless Heat Pump and Prescriptive Duct Sealing Measures, Bonneville Power 
Administration. 
https://www.bpa.gov/EE/Utility/Evaluation/Evaluation/Impact_Evaluation_of_Res_DHP_and_Prescriptive_
Duct_Sealing_Measures_draft_report.pdf 
7 Jackson, Ari, and J. Walczyk. 2019. Residential Ductless Heat Pump Study, Energy Trust of Oregon. 
Portland OR. https://www.energytrust.org/wp-
content/uploads/2019/10/Residential_Ductless_Heat_Pump_Study_Report.pdf 
8 Evergreen Economics. 2019. DHP Replacing Zonal Draft Results, Bonneville Power Administration. 
Portland OR.  
9 NEEA’s DHP target markets include single-family zonal, single-family electric forced air furnace, and 
manufactured home electric forced air furnace DHP applications. 
10 Baylon, D., P. Storm, and D. Robison. 2013. Ductless Heat Pump Impact & Process Evaluation: Billing 
Analysis Report, Northwest Energy Efficiency Alliance. Portland OR. http://ecotope.com/wp-
content/uploads/2013_006_DHPImpactBilling.pdf 
11 Regional Technical Forum UES Measure Workbook. Ductless Heat Pumps for Zonal Heat SF - 
Residential DHP for Existing Zonal v5.1. Published Jan 27, 2020. 
https://rtf.nwcouncil.org/measure/ductless-heat-pumps-zonal-heat-sf. Accessed Jan 28, 2020. 
 

https://www.bpa.gov/EE/Utility/Evaluation/Evaluation/Impact_Evaluation_of_Res_DHP_and_Prescriptive_Duct_Sealing_Measures_draft_report.pdf
https://www.bpa.gov/EE/Utility/Evaluation/Evaluation/Impact_Evaluation_of_Res_DHP_and_Prescriptive_Duct_Sealing_Measures_draft_report.pdf
https://www.energytrust.org/wp-content/uploads/2019/10/Residential_Ductless_Heat_Pump_Study_Report.pdf
https://www.energytrust.org/wp-content/uploads/2019/10/Residential_Ductless_Heat_Pump_Study_Report.pdf
http://ecotope.com/wp-content/uploads/2013_006_DHPImpactBilling.pdf
http://ecotope.com/wp-content/uploads/2013_006_DHPImpactBilling.pdf
https://rtf.nwcouncil.org/measure/ductless-heat-pumps-zonal-heat-sf
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2) The summary data are a combination of baseline heating characteristics of primary living 
and new/add-on spaces and no further break-down of the new/add-on subset is provided. 
The implied assumption would be there is no difference, in the baseline heating 
aggregates between those space types.  

3) The Energy Trust summary describes program participants (i.e., an incented population), 
and it is unclear what differences there may be in the heating fuels/equipment distribution 
in the non-incented installations. It could be that there is little difference – in this scenario 
those installations could have qualified for participation in an incentive program but 
opted not to.  

In spite of the challenges, this remains the best available data source the ACE Model Review 
team is aware of and recommends NEEA continue with the approach. An opportunity to improve 
upon the data could come in the form of future installer interviews. If NEEA conducts future 
surveys, adding questions to understand displacement in single family new, add-on spaces would 
be valuable. This new information could either be used in place of the Energy Trust aggregation 
method, or, to support its use (if the percentage of displaced electric zonal equipment in new, 
add-on spaces via installer surveys is similar). Installer survey data collected to date (as 
summarized in the most recent Market Progress Evaluation Report12) indicate that the proportion 
of displaced electric zonal data in primary living spaces has changed over the past six years. 
Adding new, add-on spaces to future surveys would also help understand any trends in electric 
zonal displacement in this market sector over time.  
 
Phasing of Updated Savings Rates  
The ACE Model Review team explored the timing of incorporating the updated RTF savings 
rates into the ACE Model. As the DHP initiative began in the region, engaged programs and 
installers were recruiting participants that more likely closely fit the measure definition of an 
ideal single-family installation in the main living area of the electric zonal house. It would be 
reasonable then to assume savings could be higher during initial years than shown in recent 
studies. The 2013 Baylon study5, in fact, shows higher savings than either the recent 2018 
Bonneville Power Administration (BPA) study1 (with 2014-2015 program year participants) and 
the Energy Trust study2 (with 2011-2018 program year participants). Given the fact that the 
Energy Trust study appears to have included more sites with new, add-on spaces than either of 
the other two, and that the Baylon study represents an earlier cohort, the ACE Model Review 
team recommends leaving the savings rates through 2013 unchanged. However, for 2014 and 
later years, the team suggests revising the savings rates to match the recent revisions supported 
by the RTF.  
 
Screened Savings Rates 
Knowledge regarding pre-installation energy usage or the absence of supplemental fuels are 
screening criteria that lead to higher realized savings. NEEA does not have this information on 
an installation-by-installation or market sector basis. RTF guidance is that either screened or 
unscreened rates, may be used for utility programs but not both. This is due, in part, to the 
definition of unscreened savings. While screened savings are applicable in the ideal installation 
scenario, unscreened savings rates include both ideal (displacement in the primary living area) 

 
12 Cadmus. Northwest Ductless Heat Pump Initiative: Market Progress Evaluation #8. Prepared for NEEA. 
Nov 19, 2019. https://neea.org/resources/northwest-ductless-heat-pump-initiative-market-progress-
evaluation-8 

https://neea.org/resources/northwest-ductless-heat-pump-initiative-market-progress-evaluation-8
https://neea.org/resources/northwest-ductless-heat-pump-initiative-market-progress-evaluation-8
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and less-ideal applications (e.g., displacement offset by supplementary heat). If some fraction of 
the market, could be assigned screened savings rates, then the savings rates appropriate to the 
remaining portion would necessarily be lower than unscreened savings rates (because the 
screened cases had already been parsed out).  
A feasible way for NEEA to use both screened and unscreened estimates in the ACE model 
exists if utilities report to NEEA which they are using. In that case, NEEA could divide the total 
population at the utility level: those with screens and those without. That clear geographic split 
would make it possible to use both estimates across the entire population. Barring that approach, 
the ACE Review Team found insufficient information available across DHP market sectors to 
successfully divide the market into distinct sub-sectors where screened and unscreened savings 
rates could be assessed independently.  
 
Task 2: Climate zone weighting for local programs. 
To date, NEEA’s DHP ACE Model has weighted RTF energy savings rates for each target 
market by heating/cooling zone using RBSA I data. Beginning in 2017, NEEA has data for total 
housing units by utility funder and climate zone. Survey data for incented units can then be used 
to create an annual aggregate weight by climate zone for each measure. This is then combined 
with RBSA I weights, which continue to be applied to non-incented units, providing a 
comprehensive set of climate zone weights for each DHP target market. 
For the two years of utility data that NEEA provided for review, the annual year-over-year 
change for the distribution by climate zone within each market is relatively low. Compared to 
RBSA I weights, however, there are some larger magnitude differences. Because the incented 
fraction is estimated to represent the majority of the DHP target markets, this revised weighting 
approach offers improved accuracy for calculating regionalized savings rates.  
The results for the updated weighting method (2017-2018) were compared to regionalized net 
savings figures for 201613, which represent savings rates with RBSA I weights only. Note, that 
the single-family (SF) zonal base savings rates are from the most recent RTF unscreened site 
savings estimates11. 
Overall, Table 1 indicates that there is little change in weighted savings rates relative to RBSA I-
weighted rates. This is likely due in part to broad geographic coverage of current utility 
programs.  
Table 1. Regionalized savings rate by target market and weighting approach annually (2016-2018) 

Target 
Market Year 

Weighting Regionalized Net 
Savings Rate 

% Change 
from RBSA-

weighted rates 
SF Zonal 2016 RBSA I 1508   
SF Zonal 2017 Hybrid* 1586 5 
SF Zonal 2018 Hybrid 1567 4 
SF eFAF 2016 RBSA I 2456   
SF eFAF 2017 Hybrid 2439 -1 
SF eFAF 2018 Hybrid 2395 -2 
MH eFaF 2016 RBSA I 2861   
MH eFaF 2017 Hybrid 2777 -3 
MH eFaF 2018 Hybrid 2765 -3 

* “Hybrid” weighting combines utility specific climate zone weights with RBSA I weights 

 
13 Model_DHP_Revised ACE Model workbook, provided by NEEA 2020-01-17. 



 

 - 37 - 

However, recent changes in the RTF savings rates (i.e. decreases) may lead to reduced utility 
program offerings for the single-family zonal DHP market. If fewer utilities offer programs in 
the future, exactly where those utilities are may shift the savings rates for the single-family zonal 
DHP market more substantially. The new method of calculating savings will contribute to 
increased accuracy as geographic coverage of utility programs shift over time. This may be 
counter-balanced, however, by a smaller fraction of the market being represented by the incented 
portion (in the event of utility program closures), and a higher non-incented portion (with RBSA 
I weighting). This may lead to a regionalized savings rate for the SF Zonal market that is more 
similar to 2016 calculated weighted savings rates (using only RBSA I weights). NEEA should 
assess over time if the effort required to maintain the new weighting scheme is greater than the 
incremental accuracy improvements. 
 
Task 3: Extrapolating total market from distributor data. 
From 2011 through 2016, NEEA collected DHP sales data directly from Northwest distributors. 
More recently, in 2017, in partnership with Bonneville Power Administration, NEEA initiated a 
new process to collect distributor data which expanded the scope to include full-category HVAC 
data. Partially due to the timing of the data request, and the increased reporting burden, NEEA 
has experienced attrition in the number of reporting distributors. For 2017-2018, NEEA relied on 
the incented proportion of DHP sales and the historical non-incented proportion to estimate the 
total market installations but does not feel that this approach is sustainable long-term. For this 
review task NEEA proposed a possible method for extrapolating the total DHP installations from 
current and historical distributor data and requested specific feedback on several topics: 

• Is the proposed extrapolation method defensible, reasonable, and conservative? 
• Is it reasonable to assume continued market growth? 
• As more reporting distributors are added in future years, can this method adapt? 
• Should NEEA use extrapolated values only for 2017 and 2018, since 2016 data is 

available under the prior reporting method? 
 
Proposed extrapolation method 
Because fewer distributors are reporting than have previously, the proposed extrapolation 
method estimates the coverage for current reporters of the total reported in 2016 (under the 
previous data collection method). Current reporters are estimated to represent 41%, 39%, or 29% 
of the total historical (2016) market, depending on whether historical distribution data 
represented 100%, 95%, or 70%, respectively, of the total market. NEEA considers this historical 
distributor data to cover approximately 90+% of the regional DHP market. To extrapolate to a 
total market estimate for recent years (2017 and 2018), the annual total for those distributors who 
have historically reported is then multiplied by the reciprocal of potential 2016 coverage. 
NEEA provided calculations showing year to year variability in historical market coverage of 
currently reporting distributors, and a slight decrease in market coverage from 2011 to 2016 
(Figure 1). 
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Figure 3. Historical market coverage of currently reporting distributors 

 
Rather than using the market coverage from 2016, the lowest annual coverage since 2011, the 
ACE Model Review team explored using an average market coverage over the historical 
reporting period. This changed the market coverage estimates from 41%, 39%, and 29% to 45%, 
43%, and 32%. Using an average over the most recent three years, provided intermediate 
coverage estimates of 43%, 41%, 30%. A comparison of the resulting 2017-2018 market 
estimates using 1) just the 2016 fraction of market coverage, 2) an average fraction over the most 
recent three years (2014-2016), and an average fraction over the full historical reporting period 
(2011-2016), is provided in Table 2. 
Table 2. Comparison of total market estimates 

  2017 Total Market Estimate 2018 Total Market Estimate 

  

 
100% 

market 
95% 

market 

 
 70% 

market 
100% 

market 
95% 

market 
70% 

market 
2016-
fraction 

      
46,031  

      
48,454  

      
65,759  

      
51,331  

      
54,033  

      
73,331  

Avg fraction 
2014-2016 

      
43,904  

      
46,214  

      
62,719  

      
48,959  

      
51,535  

      
69,941  

Avg fraction 
2011-2016 

      
41,992  

      
44,202  

      
59,988  

      
46,827  

      
49,291  

      
66,895  

 
Because the extrapolation is based on the reciprocal of the market coverage estimate, there is 
some sensitivity to starting with estimates based only on 2016 data. A more conservative 
approach might be to use an average market period over a longer period. The ACE Model 
Review team recommends using an average over the most recent three years (2014-2016) to 
smooth the estimation.  
 
Continued Market Growth 
The regional DHP market has shown more or less steady growth since the initiative launch in 
2010. The most recent Market Evaluation Progress Report indicates a strong market that is 
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demonstrating self-sufficiency14. Consumers appreciate increased comfort, cooling and heating 
functions, as well as energy savings, suggesting that DHPs will continue to be an attractive 
product in NEEA’s target markets. In addition, market supply chain actors are positioned to 
continue to support consumer demand. Although there is a strong indication that market growth 
will continue, DHP costs continue to be a barrier to purchase. Market growth may be somewhat 
tempered if utility incentive programs are reduced due to decreased cost effectiveness. NEEA 
should continue to track DHP installations to monitor market trends. 
 
Maintaining the extrapolation method 
As NEEA maintains this extrapolation method, “new” reporting distributors will fall into two 
categories: 1) new, not historically reporting, distributors, and 2) recouped historically reporting 
distributors.  
Currently, distributors that have never reported before, are not included in calculations of total 
market estimates, and, therefore, have no impact on market extrapolation. Because the method 
relies on the historical proportion, including reports from distributors that had not provided data 
prior to 2016 would overestimate the current total market. If this fraction were to grow 
substantially, NEEA may re-assess the extrapolation method to incorporate, or shift to, new 
sources of information. 
In the second case, where NEEA regains a more robust proportion of originally reporting 
distributors, the fraction that current reporters contributed to historical market estimates will 
need to be re-assessed annually. The ACE Model Review team reviewed the contribution of each 
distributor that has reported for at least five out of the last six years. Only in rare instances (and 
usually with larger volume distributors) did a single distributor’s contribution change more than 
5 percentage points. This agrees with the stability of the aggregate percent contribution over time 
as calculated by NEEA in developing the extrapolation method (Figure 1). This stability provides 
some confidence that additional previous reporters can be integrated into the extrapolation 
method. Even several years from now, their proportional contribution is expected to resemble 
historical levels. If NEEA recruits enough previous reporters, the extrapolation can be 
discontinued. 
 
Extrapolation of 2016 data 
Lastly, during conversations with NEEA staff it was noted that the 2016 annual totals collected 
under the current data collection method differed from the same year’s data via the previous data 
collection method. The ACE Model Review team suggests not using the 2016 extrapolated 
values because 1) data is available under the prior reporting method, and 2) it is unclear why the 
individual distributor 2016 totals differ between the two collection methods. If the discrepancy 
can be resolved, this recommendation may be reconsidered. 
 
Conclusion 
The ACE Model Review Team focused on three main areas for NEEA’s 2019 DHP ACE Model 
review: 

 
14 Cadmus. Northwest Ductless Heat Pump Initiative: Market Progress Evaluation #8. Prepared for NEEA. 
Nov 19, 2019. https://neea.org/resources/northwest-ductless-heat-pump-initiative-market-progress-
evaluation-8 

https://neea.org/resources/northwest-ductless-heat-pump-initiative-market-progress-evaluation-8
https://neea.org/resources/northwest-ductless-heat-pump-initiative-market-progress-evaluation-8
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• Incorporation of updated RTF savings rates: NEEA is using the correct values from 
the recently updated RTF workbooks to bring the ACE Model in alignment with new 
savings rates.  

o The use of unscreened rates is appropriate because NEEA does not have 
independent knowledge of specific market sectors within the single-family 
electric zonal target market that could be used to accurately identify a distinct 
sub-population where screened rates could be applied. However, if a utility 
specifically identifies as using screens or not, there is an approach, outlined in the 
review, to using both screened an unscreened estimates across the entire 
population. 

o Because the recent RTF savings rate revisions come from a more recent cohort of 
houses, the historic savings rates in the ACE Model should be updated only back 
to 2014. Prior to 2014, the savings rates should remain unchanged.  

o Further, because the new savings rates include DHP installations from previously 
excluded market sectors (such as installations in new, add-on spaces), NEEA may 
consider including single-family displaced electric zonal from these new market 
sectors either through use of Energy Trust summaries and/or future installer 
interviews. 

 
• Integrating utility climate zone weighting into savings rate weights for incented 

installations: NEEA’s integration of utility-specific climate zone weighting appears to 
offer some accuracy improvement in savings rates in NEEA’s target markets. If the 
geographic distribution of utility programs shift in the future, this method is expected to 
reflect those changes more closely. Recent reductions to RTF savings rates and cost 
effectiveness generate some uncertainty into future utility incentive programs offerings. 
If, over time, the incented proportion of NEEA’s target markets is reduced, the weighting 
may more closely resemble RBSA I weights (which has been the historical weighting 
schema). If this occurs, NEEA should assess the effort required to maintain the new 
weighting method. 
 

• An extrapolation method for estimating the total DHP market: The ACE Model 
Review team supports NEEA’s proposed extrapolation method with the suggested 
refinement of using an average of recent years (2014-2016) market coverage to be the 
basis for extrapolation. Additionally, we suggest applying the extrapolation from 2017 
onward. Maintaining the method over time will require annually assessing the historical 
contribution of distributors in a given reporting year. This proportion (for currently 
reporting distributors) has remained fairly stable over the period of distributor data 
collection (since 2012). Although larger volume distributors contribute variability, using 
an average over the 2014-2016 reporting period will help smooth the extrapolation and 
the inclusion of previous reporters into future market estimates.
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Memorandum – Agenda item  
 
April 13, 2020 
 
TO:   Cost-effectiveness and Evaluation Advisory Committee (CEAC) 
 
FROM:   Jonathan Belais, Stakeholder Relations  
 
SUBJECT: Applying “Streamlining” Principles to CEAC 
 
 
 
Background: 
The Advisory Committee Streamlining effort was launched in 2018 in response to a Board request to reduce 
NEEA’s ‘Convene and Collaborate’ budget. The Regional Portfolio Advisory Committee (RPAC) identified 
opportunities for improved efficiency and effectiveness on the electric side (including RPAC, sector advisory 
committees and program work groups), and proposed a ‘streamlined’ committee structure that the Board 
approved in December 2019. The Board asked NEEA staff to work with the remaining advisory committees 
to identify how the principles of the streamlining effort might apply, including: 

 
• Effective communication channels – key to avoiding costly communication disconnects (time, 

money, relationships) 
 

• Goldilocks target – engaging the right people for the right conversation at the right time 
 

• Role clarification – key to ensuring distinct and complementary functions 
 

Current Committee Roles: 
 

NEEA Governance/ Management/ Advisory Roles and Responsibilities 
NEEA Board • All corporate governance and fiduciary duties, including ensuring the system of 

rules, practices and processes by which NEEA is directed to balance the interests 
of the alliance’s stakeholders, to support the achievement of the organization’s 
purpose 

• Strategic and Business Plan development and approval  
• Operations Plan and budget approval 

NEEA Executive 
Director 

• Manage the business of NEEA according to Strategic, Business and Operations 
Plans, set forth by Board 

• Oversee business operations and staff  
Regional Portfolio 
Advisory Committee 
(RPAC) 

• Advise NEEA’s Executive Director on portfolio performance and program 
advancement; “challenge flag” process; RPAC+ downstream marketing elections  

• Monitor developments from other advisory committees with regard to regional 
coordination, market progress, and emerging technology  

Coordinating 
Committees (CCs) 

• Collaborate with NEEA Staff and report to RPAC on coordination and 
optimization of NEEA programs and related activities, to identify and manage 
through potential implementation challenges between NEEA and local utility 
activities, and seize opportunities for amplified market influence 

Cost Effectiveness 
and Evaluation 

• ### (TBD following streamlining process) 
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Advisory Committee 
(CEAC) 
Regional Emerging 
Technology 
Advisory Committee 
(RETAC) 

• ### (TBD following streamlining process) 

Natural Gas 
Advisory Committee 
(NGAC) 

• ### (TBD following streamlining process) 

Work Groups • Formed by RPAC on an as-needed basis and staffed with as-needed expertise, for a 
limited term and specific purpose that is distinct from that of RPAC, the CCs, and 
other Advisory Committees or Work Groups 

 
The following are the most recent revisions of each committee’s charter: 
 

• Regional Portfolio Advisory Committee (RPAC) 
• Natural Gas Advisory Committee 
• Integrated Systems Coordinating Committee 
• Products Coordinating Committee 
• Regional Emerging Technology Advisory Committee (RETAC) 
• Cost-effectiveness and Evaluation Advisory Committee (CEAC) 

 
 
Our Ask of You: 
Please come to the CEAC meeting on April 20 prepared to discuss any changes you would like to see as a 
committee member or NEEA stakeholder. We will use a portion of the meeting to discuss any 
recommended changes and align on desired outcomes for this process and CEAC as a whole.  
 
If you have questions before or following the meeting, please contact Jonathan Belais (jbelais@neea.org).  
 

https://neea.org/img/documents/RPAC-Charter.pdf
https://neea.org/img/documents/Integrated-Systems-Coordinating-Committee-Charter.pdf
https://neea.org/img/documents/Products-Coordinating-Committee-Charter.pdf
https://neea.org/img/documents/Working-Draft-2018-RETAC-Charter-Revision_190610_170814.docx
https://neea.org/img/documents/2019-Draft-Revision-of-CEAC-Charter_Q3-Adjustment_Redline.pdf
mailto:jbelais@neea.org
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