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2023 Fall Workshop: Next Level SEM
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Welcome!

• WIFI 
• Network:
• Pass: 
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• Faith DeBolt, LT Chair
• SBW Consulting

Welcome!
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Josh Caplan
Prism Engineering
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Workshop Sponsors
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• Complete all squares to enter a prize draw!

• Return to registration table at end of day 

• Prizes awarded during Happy Hour 

Play Blackout Bingo! 
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• 8:00 AM Breakfast, Networking, & Family Feud

• 9:00 AM Welcome & Agenda

• 9:15 AM Next Level SEM, Examples

• 9:45 AM Treasure Hunt

• 10:45 AM BREAK

• 11:00 AM Group Photo

• 11:15 AM NASEMC, NWSEMC Updates

• 11:30 AM Gamification

• 12:00 PM Lunch 

Agenda
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• 1:00 PM Working Group Report-Outs

• 2:00 PM BREAK

• 2:15 PM Open Space

• 4:00 PM Closing Remarks & Evaluation

• 4:10 PM Happy Hour

• 5:40 PM Close

Agenda
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• Peter, LBNL: Case Studies Database demo

• Kevin Fish, SEG: Training dashboard

• Lightning round!

• Kevin, BC Hydro: CEE SEM Subcommittee

Next Level SEM!



N O R T H W E S T
STRATEGIC ENERGY 

MANAGEMENT 
C O L L A B O R A T I V E

CEE SEM Subcommittee
Kevin Wallace

BC Hydro
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CEE MEETING OUTCOMES

• Consensus that supporting decarbonization via SEM is the right 
approach and agreement with how the NW SEM working group 
has characterized the topic
• “SEM is the foundation for achieving your broader carbon reduction 

goals beyond energy efficiency”

• Support for using the described alignment between ISO 50001 
Ready Navigator and ERP framework as a starting point to 
determine a pathway for incorporating decarbonization into CEE 
SEM Minimum Elements 

• CEE Committee will crosswalk SEM Minimum Elements with 50001 
Ready as a starting point to draft a Min Elements decarbonization 
addendum
• The addendum guidance will be for organizations and programs seeking 

to use the Minimum Elements to manage their energy related GHG 
emissions; it will be the activities customers do to be considered 
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• Draft Minimum Elements addendum by end of October
• Updated Initiative and Minimum Elements drafts sent to CEE SEM 

Committee by Thanksgiving
• CEE SEM Committee convenes at CEE Winter Meeting in Long 

Beach, CA, January 10-11, 2024, and Committee provides consensus 
on CEE materials by end of January 

• CEE materials sent to implementers and other SEM market actors 
for comment by end of January; Sixty-day comment period ends 
early April

• Committee reviews comments and responds by end of April 
• Committee will bring to CEE Board in early summer 2024, 

participation and promotion by members and other SEM market 
actors will follow Board approval  

CEE SEM ACTIVITIES INTO 2024

Walker Larsen, CEE | wlarsen@cee1.org  

mailto:wlarsen@cee1.org
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CEE EVALUATION OF SEM COMMITTEE

• Current Activities
• Update the EM&V section of the Initiative Description (terminology, EUL, 

evaluation approaches).

• Support broader decarbonization cost-effectiveness methods.

• Potential 2024 Activities (finalizing in November)
• Update program summary with measure life, participation duration, and 

other data to support cost-effectiveness.

• Case studies on SEM persistence and attribution approaches.

• Explore a collaborative research study to support consensus estimates of 
persistence, attribution, and post-program savings.

Thoughts or Feedback? Contact: Hale Forster | hforster@cee1.org



ISO Technical Committee 301
Energy Management and Energy Savings
• ISO 50001 Energy Management System

• Continual improvement of energy performance

• New extension document to 50001:2018 for decarbonization
• Energy management system prioritizing GHG emission reduction
• Define relationship between energy performance improvements and energy 

related GHG emissions
• Decarbonization targets and metrics
• Once approved, 24-month development cycle
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Treasure Hunt!
Instructor and Energy Coach, 
Marti Mendenhall, SEG
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Area #
   

Opportunity
Description

• Break into Groups

• Choose:
ü 1 Leader/Map-Follower 
ü 1 Timekeeper

• Follow the Instructions and Group Map in Order

• There might be special notes for some areas!

• Write your findings on sticky notes w/area

Instructions:

Area #
   

Opportunity
Description

Area #
   

Write the 

energy-saving 

opp here
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• Let’s Choose our Leaders
• Please stand if you have previous TH 

Experience

• Participants
• Look at the number on your nametag
• Move to the assigned area in the Gym

• When your TH is finished:
• Put stickies on the board!

Instructions
• Group A:  Numbers 1-7

• Group B:  Numbers 8-15

• Group C:  Numbers 15-22

• Group D:  Numbers 22-29

• Group E:  Numbers 29-36

• Group F:  Numbers 36-42

• Group G: Numbers 42-49

• Group H: Numbers 49-56

• Group I:  Numbers 56-63

• Group J:  Numbers 63-70

• Group K:  Numbers 70-77

• Group L:  Numbers 77-85
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BREAK
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Group Photo – To the Theater!
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STRATEGIC ENERGY 
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NW and NA SEM 
Collaborative 

Updates
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General Transition 
Updates

Suzi Asmus
NEEA
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Transition Committee

Chad Gilles Kathleen Belkhayat

Suzi Asmus Jim Volkman

Holly Farah Genevieve London

Anna Kelly
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Future State
Maintained and continued 
elevation of future northwest 
(NW) Strategic Energy 
Management (SEM) work, 
regionally and nationally, 
under the NA Collaborative 
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Background

2012
NW 
Collaborative 
Founded
Administered 
by NEEA
Funded by 
utilities

2019

NA 
Collaborative 
Founded
Administered 
by ACEEE
Member 
Funded

2023

NW and NA 
begin 
transition to 
merge

2024

NW and NA 
are merged, 
monitoring 
and 
improvement 
phase

2025

NA 
Collaborative 
administers 
NW 
collaborative 
to allow 
ongoing 
activities

NW Funding Ends
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NWSEM Resources

SEMhub

EMA Tool

Energy 
TalkCards

Online 
Training 
Modules
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NA SEM Collaborative 
Updates

Holly Farah
Rouj Energy Analytics
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What’s been happening with NASEMC?

▪ White Paper Research with ACEEE:
ENABLING STRATEGIC ENERGY MANAGEMENT (SEM) TO 
SUPPORT U.S. DECARBONIZATION

▪ Leadership Team New Openings

▪ Updating Our Business Plan

▪ Creating Regional Chapters in North America Inspired by 
NWSEMC

▪ Membership Changes
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Membership Changes

NASEMC offers special membership discount for certified diverse businesses.  
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NW SEMC Updates
Kathleen Belkhayat

Energy Trust of Oregon
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NW SEMC Updates

• Fall Workshop

• Regional Leadership Team

• Membership
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Working Groups

NW Fall 
Workshop
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Working Groups

NW Fall 
Workshop

National WG topic

Fall Workshop WG

Other NW specific WGs
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Future Transition Updates

▪ Webinars
▪ Newsletter
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THANK YOU!
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Gamification
• Tamara, BC Hydro: Jeopardy!

• Josh, Prism Engineering: Non-game applications

• Lightning round!



Gamification



Definition
• Gamification refers to the application of game 

mechanics — like points, badges and leaderboards 
— to everyday activities, with the goal of nudging 
people’s behavior.

• Gamification is all about making non-game activities 
feel like they’re games.

• Adds extrinsic motivation to enhance participation 
and performance.







Starbucks





Streaks





Super Mario™ is a copyright of Nintendo Co., Ltd.

LUNCH
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We’re driven by the conviction that climate change is a problem we can solve….economically.

*Team Trivia at your tables starting at 12:20PM!
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Working Group Report-Outs

Super Mario™ is a copyright of Nintendo Co., Ltd.
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Evolution of SEM

10/19/2023
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§ April Cannon (ASK)
§ Andrew Croy (SEG)
§ Erin Wenger (SBW)
§ Jim Volkman (SEG)
§ Jude Kirstein (Energy 350)
§ Suzie Asmus (NEEA)
§ Tina Schnell (ASK)

Team Members
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§ Primary Goal: Develop an understanding of the evolution 
of SEM in the Northwest

§ Outcomes: 
– Develop database of metrics
– Establish reporting mechanism
– Modify or add metrics as appropriate
– Deliver presentation to report findings at Fall Workshop and 

upload presentation to NW SEMHub
– Identify needs (frequency, responsibility, etc.) for ongoing 

reporting and analysis

Original Intent
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Early Stage
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Metrics

§ Questions to consider
– From who’s perspective?
– What to measure?
– What’s available now?
– What/when is the baseline?

§ Minimum stats
– Programs available (industrial/commercial)
– # of different organizations served 

(industrial/commercial)
– # of units served (industrial/commercial)
– Longevity of programs
– Sectors supported (some SEM is sector specific)
– Delivery framework (CEE elements primary)
– Claimed energy savings (or other….TBD)
– Measure life claimed

Sample of active SEM programs in 2021
https://www.aceee.org/sites/default/files/pdfs/ie2101.pdf
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Current State

§ Incorporate and align previous relevant data with the 
CEE Survey 

§ Dashboard housed on SEMHub/PowerBI
§ Ongoing support needs

– Annual CEE Survey
• Analyze CEE Survey data
• Formatting of the survey for ease of analysis 

– Update metrics based on survey responses 
– Review and analyze data annually 

§ Utility participation in future CEE surveys (ongoing 
updates)
– 22 program responses for 2021-2022 survey, thank you!
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Next Steps

§ Host data on platform that will persist beyond 2024
– NEEA may not be able to host data in future

§ Expand program data collection for 2025
– How to convince programs to submit survey

§ Want to get data collection/integration systems in place for 
NW programs before expanding to include more data
– Opportunity to leverage data management best practices from 

manufacturing or other data-heavy sectors?
§ Plan to expand to North American wide focus 

– Would need to get permission from utilities to share data
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Questions?

59
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THANK YOU!

N O R T H W E S T
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Advancing M&V Techniques 
Using Machine Learning & AI

2023 Fall Workshop
M&V Working Group Recap
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M&V Working Group

§ 2023 Focus:
– Future of M&V
– How can Machine Learning and AI be 

utilized in M&V Efforts?
– What are the current roadblocks/concerns 

with AI as it relates to M&V

§ Workshops Held:
– Webinar 1: Kick-off and gather ideas
– Webinar 2 & 3: Applying AI to Energy Data 

Analytics

62
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2023 M&V Working Group Team
§ Group Leads:

§ Average Webinar Attendance: 25 team members

63

Holly Farah Graham Goodman Andee Morton
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Webinar 
Recap:

§ Webinar 1:
– Intros
– Compiled list of interests from survey
– Determined focus for the year

64
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Survey Results

65
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Survey Results

66
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Webinar 
Recap

§ Webinar 2 & 3:
– Applying AI to Energy Data Analytics 

featuring Haris Dindo, AI scientist

67
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AI/ML -- Advancing Analytical Techniques for 
Strategic Energy Management Programs

Went over classical definitions of AI and ML: “The science and engineering of making 
machines able to perform tasks commonly associated with intelligent beings”

§ AI: An umbrella name for numerous subfields:
• Natural Language Processing
• Computer Vision
• Speech Recognition
• Robotics

§ Machine Learning (ML): The part of AI studying how computer agents can improve 
their perception, knowledge, thinking, or actions based on experience or data

For this, ML draws from computer science, statistics, control theory, psychology, 
neuroscience and economics

68
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Machine Learning vs. Statistics

69
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Relevant AI/ML Applications

§ Energy usage and demand forecasting
§ Finding patterns and anomaly detection (consumption, fault 

detection and diagnostics)
§ Model degradation
§ Chatbot for data collection and/or customer support

70
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Webinar 3: Case Study
Creation of a (data-driven) ML model to forecast energy 
consumption pre and post baseline (i.e., intervention)

Facility type: Educational / Institutional 
Period of study: 01/2022 - 03/2023

71
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Webinar 3: Methods Used
We treated this is an ML problem: build a model capable of accurately 
predicting the consumption on any given day

• Used 2022 as training/validate/test set

• Deployed the model - as is - for 2023 and estimated the expected 
consumption without any intervention

• Disregarded the sequential nature of data and treated each day 
independently

Models
• Random Forest Regression
• XGBoost
• Timeseries (ARMA and variants)

72
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Webinar 3: Case Study Results
§ Starting point: Regression Model

– In-sample MAPE: 3.33%
– Out-of-sample MAPE: 3.61%

§ Random Forest Regression
– In-sample MAPE: 2.19%
– Out-of-sample MAPE: 3.97%

§ XGBoost
– In-sample MAPE: 0.59%
– Out-of-sample MAPE: 2.94%

73
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Major Takeaways
§ Beyond the hype, AI and ML in particular are well suited for 

problems involving noisy and/or missing data; this applies to 
forecasting, classification, clustering, and many other real-world 
scenarios

§ Results show a clear improvement over classical methods

§ Many useful ML models are not black boxes, but their inner 
functioning on specific data points can be explained

74
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Successes

§ Provided 2 webinars from an industry expert to talk about 
Machine Learning and Artificial Intelligence as it relates to 
SEM M&V

§ Engaged group on the subject chosen
§ Identified possible obstacles in adoption of machine 

learning for M&V

75
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Perceived 
Barriers
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Join Us in 2024
§ Northwest SEM Collaborative 

will be merging with North 
American SEM Collaborative

77
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Questions?

78
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N O R T H W E S T
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THANK YOU!

N O R T H W E S T
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SEM + GHG WG Update

Oct 19, 2023
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Core Team Members

§ Pam Birkel, Sara York (Cascade)
§ Peter Therkelsen, Bill Miller (LBNL)
§ Robert Greenwald (Prism)
§ Josh Weissert (Energy 350)
§ Kevin Wallace, Malcolm Wheeler (BC Hydro)

81
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2022 Key Message

“SEM leads to carbon reductions”

Implementing an SEM program will provide cost effective Scope 
1 and 2 emission reductions, which can count towards your 

targets.



N O R T H W E S T

STRATEGIC ENERGY MANAGEMENT 
C O L L A B O R A T I V E 83



N O R T H W E S T

STRATEGIC ENERGY MANAGEMENT 
C O L L A B O R A T I V E 84

Energy efficiency: 
capital projects

Energy efficiency: 
O&M projects

On-site renewables

Electrification and 
fuel switching
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2023 Key Message - Vision

“SEM is the foundation for achieving your 
broader carbon reduction goals beyond 

energy efficiency”

You have emission reduction targets but are not sure how to get there: 
SEM is the platform to most cost effectively meet your targets.
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Target Audiences
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Target Audiences
Regulator/ 

Government

Utility/Energy 
Office

Program Administrator

Implementor

End-user
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SEM Program Administrator 
§ Why: Gaining buy-in and giving them good information for greater utility 

communication and program adoption

§ Where: Implementer/PA conversations, participant/utility conversations

§ Message: SEM practitioners have deep relationships with large energy 
users in commercial, industrial, and agricultural settings. We are a 
resource in place and ready to deliver on decarbonization goals 
beyond SEM’s typical boundaries. Future programs and RFPs should 
include carbon savings in the value proposition. SEM should include 
electrification, renewables, energy storage, load shifting, non-energy 
emissions. We can make it easy for you.
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End User  
§ Why: Your organization has set emissions reductions goals with timelines for 

progress by 2030, 2040 and 2050.

§ Where: The states and provinces where you have operations.

§ Message: SEM is very cost effective and provides others benefits. It includes 
both operational actions for your staff as well as capital projects to reduce 
energy and emissions. Lowers the overall cost of meeting emission targets 
and includes Scope 1 and 2 as well as Scope 3.

§ Who: Implementor or PA conversation with potential new SEM participants.
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Toolkit Resources

§ The following slides are the resources that are currently 
available to support the key messages

§ Links are included in this slide deck
§ The plan is for all resources to reside on SEM Hub
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The Emission Reduction Planning Framework and 
50001 Ready can be leveraged in parallel to build an 
actionable plan and organizational culture that supports 
decarbonization.
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YVR's Roadmap to Net Zero Carbon 2030

Video Link: YVR 's Roadmap to Net Zero Carbon 2030 - 
YouTube

https://www.youtube.com/watch?v=8xsgCvGuNeE
https://www.youtube.com/watch?v=8xsgCvGuNeE
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BC Hydro Commercial Energy Manager Program

§ Approx 60 organizations in the program
§ Program requirements include an annual SEMP
§ Most have GHG reduction targets outlined in their SEMP
§ The 5 examples are from organizations websites that show 

integration of GHG goals in the SEMP
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BC Hydro Commercial Energy Manager Program

§ https://corporate.bclc.com/content/dam/bclccorporate/reports/accountability/2
022/Climate%20Change%20Accountability%20Report%202021.pdf

§ https://www.dnv.org/strategic-energy-management-plan-semp
§ https://www.surreyschools.ca/page/191/energy-management-sustainability
§ https://www.vcc.ca/media/vancouver-community-college/content-

assets/documents/reports-publications/vcc-strategy-energy-management-
plan.pdf

§ https://www.islandhealth.ca/sites/default/files/environmental-
sustainability/documents/semp-2021.pdf
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Next Steps

§ NW SEM C – now is the time to broaden the WG
§ NA SEM C – desire to launch a decarbonization WG

– Is decarbonization a regional topic/issue?
– Hybrid model?

§ What are the gaps in resources (i.e. toolkit)?
§ Call to action: everyone in attendance today agrees to 

present the material in the toolbox to at least one target 
audience!
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Non-energy Benefits
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Non-energy Benefits
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Non-emissions Benefits

“Energy savings is a non-emissions 
impact of decarbonization”
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Questions?
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THANK YOU!

N O R T H W E S T
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Beyond the E

Beyond the E centers around 
enhancing indirect and long-term 
benefits of SEM, such as customer 
service and engagement 
strategies, program design 
innovation, and incorporating 
non-energy resource conservation 
into SEM.



2023 Team Members: 
Kim Levan (Pause Meditation)
Kjell van Zoen (VanZoen LLC, AESC)
Zhou Fang (Intersectional Group)
Kevin Fish (SEG)
Kathleen Belkhayat (ETO)
Dave Hall (E350)
Jon Peterson (SEG)
Tiffany Welch (Power Takeoff)
Benjamin Lyon (ICF)
Logan Forbis (SnoPUD)
Josh Petosa (SnoPUD)
Tom Hovde (SnoPUD)
Shannon Hardman (Prism)
Lizzi Belmont (Cascade Energy)
Leslie Wright (PSE)
Romana Cohen (WSP)
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Group Leads: Karen Brooks, Lura 
Griffiths and Lana Stern
LT Sponsor: Kelsey Lewis



February 
Meeting

February 2023
- Kickoff

April 2023
- Work product brainstorm

June 2023
- Work product phase 1August 2023

- Work product phase 2

September 2023
- Work product finalize

October 2023
- Fall Workshop!

Timeline
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Vestibulum congue 

Vestibulum congue Vestibulum congue 

Vestibulum congue 

Vestibulum congue Vestibulum congue 

Vestibulum congue 

Vestibulum congue Vestibulum congue 

SEM
Orgs engage stakeholders to find low 
to no-cost EE projects and make 
them persist

LEAN
Orgs create value with 

fewer resources and less 
waste

DEI 
Framework that seeks   to 

promote the fair treatment 
and full participation of all 
people, particularly groups 

who have been 
underrepresented or 

subject to discrimination

ALL
Behavior Change
Data
Accountability
Leadership Buy In
Learning Mindset
Storytelling
Question Status Quo
Continuous 
Improvement

SE
M

DEI

LEAN
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Work Product Goal: Talk about how to incorporate aspects of DEI 
and LEAN into an SEM-EMA Framework
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Work Product Goal: Talk about how to incorporate aspects of DEI 
and LEAN into an SEM-EMA Framework



Discussion Highlights
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Join us in 2024!
• Is there anything you’ve been wanting to try out? 
• Is there an area of SEM that you’ve been wanting 

to expand/develop more?
• Is there something that is currently outside of 

SEM that you want to fold into SEM?

Bring your ideas to us
We’ll discuss topic ideas and vote at the beginning 
of the year
We are open to new ways/approaches!
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Join at menti.com use code 2869 6216



Q&A



N O R T H W E S T

STRATEGIC ENERGY MANAGEMENT 
C O L L A B O R A T I V E



Super Mario™ is a copyright of Nintendo Co., Ltd.

BREAK
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Super Mario™ is a copyright of Nintendo Co., Ltd.

• Exploring the Future of SEM in the Pacific Northwest: Navigating unique challenges while 
preserving our regional identity amidst national integration

Open Space



Super Mario™ is a copyright of Nintendo Co., Ltd.

• Topics proposed

• Topics briefly described

• Topics selected

• Select group to join (or not)

• Group discussions commence

Open Space - Guidelines and Process



Super Mario™ is a copyright of Nintendo Co., Ltd.

• All topics receive as much discussion as people care to give them.

• Discussion is captured on posters.

• Responsibility is taken for next step actions.

• Is there interest in a working group for 2024.

Open Space – Group Discussions 



Super Mario™ is a copyright of Nintendo Co., Ltd.

1.  Whoever comes are the right people

2.  Whatever happens is the only thing that could have happened

3.  When it starts is the right time

4.  When it’s over it’s over

The Law of Two Feet: ”If you find you are not contributing or learning, move 
somewhere where you can.”

Open Space - Rules 
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• Guides open conversation

• Records session notes on poster

• Solicits commitments to advance

• Leads report out

Topic Hosts



Super Mario™ is a copyright of Nintendo Co., Ltd.

• Choose someone to report out

• Provide 3-minute overview of session

• Include if interest in working group 

Report Out



Super Mario™ is a copyright of Nintendo Co., Ltd.

Closing Remarks – Kathleen Belkhayat
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Evaluation
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It’s Happy Hour! 
We beat the game!

Super Mario™ is a copyright of Nintendo Co., Ltd.
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Thank you for joining us!

Super Mario™ is a copyright of Nintendo Co., Ltd.
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Thank you to our sponsors!
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Energy 350’s SEM coaching team provides Industrial and Commercial utility 
customers the technical, organizational, and leadership skills necessary to 

foster a culture of continuous improvement at their own facilities. Our 
delivery approach is hands on, analytical, and collaborative in order to 

achieve energy savings that persist well into the future.

energy350.com



Super Mario™ is a copyright of Nintendo Co., Ltd.

AESC develops solutions across utility & facility, energy supply & demand, 
and smart grid & building intelligence for the mutual benefit of energy 

producers and energy consumers.

aesc-inc.com



Super Mario™ is a copyright of Nintendo Co., Ltd.

At SBW Consulting, our mission is to help society address climate change and 
economic inequality through more efficient energy and water use. We apply 

our technical and managerial talents to create innovative programs and 
perform groundbreaking research and analysis nationwide.

sbwconsulting.com
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Energy Sensei is the energy management hub Cascade Energy clients rely on 
to achieve their ambitious energy savings goals. Launched in 2012, Energy 
Sensei is built and maintained by the energy efficiency experts at Cascade 
Energy. Our software engineers, subject-matter experts, energy efficiency 

engineers, user experience designers, and customer support staff provide the 
best software solution for managing energy programs.

energysensei.com
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Thank you to our funding partners!
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2023 Fall Workshop: Next Level SEM


