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Learning Objectives

• Upon completion, participant will be able to articulate the purpose of emerging 
technologies programs and their approach to market transformation.

• Upon completion, participant will be able to describe the foci of federal-, regional- and 
state-level emerging technologies programs.

• Upon completion, participant will be able to identify and recommend technologies and 
projects suitable for emerging technologies programs.

• Upon completion, participant will be able to utilize the proper channels to participate 
in the emerging technologies programs.

OVERVIEW



What is Market Transformation?

“The strategic process of intervening in the market to 

create lasting change by removing identified barriers 

and/or exploiting opportunities to accelerate the 

adoption of all cost-effective energy efficiency as a 

matter of standard practice.” – NEEA 

OVERVIEW



A Tale of Two Program Types

Direct Acquisition Market Transformation

“Buying kWh savings” “Influencing market change that results in kWh savings”

Focus on individual end-users; single transactions Focus on permanent changes to whole markets

Incentives targeted to consumers to buy down cost Incentives targeted to change supply chain behavior

Assumed direct linkage between actions 
(incentives) and savings

Actions designed to reduce overall market costs and 
increase savings including marketing, education and 
outreach by diffusion into the whole market.

Annual or bi-annual savings targets Long-term (5 to 10 year) market adoption goals (e.g. 85%)

OVERVIEW



High-hanging fruit = 
better targeting, 
right-sized approach

Smaller, distributed 
fruit = aggregated, 

mass collection 
approach

OVERVIEW



Why

Diffusion of 
Energy 
Efficiency 
Innovation

OVERVIEW



How do you do it? OVERVIEW

Steps to Implementation 

Step Zero:
Market 
Characterization & 
Baseline

Step One:
Barriers & 
Opportunities

Step Two:
Design 
Interventions/ 
Establish Metrics

Step Three:
Implementation & 
Adaptive 
Management



Market Transformation Life Cycle OVERVIEW



Energy Savings Calculation Components OVERVIEW

Unit 
Energy 
Savings
(UES)

Market 
Adoption 

Units
Energy 
Savings

Similar to Resource 
Acquisition (RA) 

Programs

Long-term, Sustained 
Energy Savings 

Impacts

Fundamental 
Difference from 
RA Programs



Agenda

Three Different Market Transformation Programs

• CalNEXT (State Level)

• NEEA (Regional Level)

• DOE (National Level)

• Q&A

OVERVIEW



CalNEXT: California Statewide Electric 
Emerging Technologies Program
Market transformation effort at the state level



What is CalNEXT?

• A path for emerging technologies to be supported by utilities for 

mass adoption

• No more “pilot to death” or “forever demonstrations”

• Lighting experts and technical advisors to make sure we are not 

just chasing efficacies and ignoring everything else

CalNEXT



Program Objectives

• Communicate program priorities to 
stakeholder community.

• Scan, Prioritize, Evaluate commercially 
available, emerging, or underutilized technologies 
and their applications to support increased 
adoption in the IOU EE portfolios.

• Broadcast results to inform stakeholders, 
support technology transfer, and advance 
industry understanding to support large-scale 
commercial adoption.

• Advance California’s decarbonization, 
equity, and grid priorities by incorporating them 
into research priorities.

• Execute emerging technology research 
projects that support the IOU energy efficiency 
portfolios.

CalNEXT



Program Objectives CalNEXT

• Communicate program priorities to 
stakeholder community.

•

•

•

•



Technology Priority Maps (TPMs)

Appliances & 
Plug Loads

HVAC Lighting Process 
Loads

Water 
Heating

Whole 
Buildings

CalNEXT



What are the TPMs?

High-Level Framework
Explains the CalNEXT program 
priorities with annual updates, 

sorted into six technology 
categories

Communications Tool
Defines what research topics CalNEXT

emphasizes on

Screening Metric
Project scoring based on 

alignment with TPMs

CalNEXT



TPM Components CalNEXT

Technology Category i.e. Lighting

Technology Family Functional grouping of program roles, opportunities, and barriers

Technology Subgroup Example technologies (non-exhaustive)

Definition Narrative to provide additional clarity on the Technology Family scope

Opportunities Description of the potential impacts and research areas

Barriers Description of key barriers and potential research areas

CalNEXT Priority Degree of emphasis on the Technology Family

CalNEXT Role Level of support (funding) for the Technology Family



Example Technology Family

Technology Category Lighting
Technology Family Connectivity, Controls, and Integration

Technology Subgroup
• Integrated lighting control systems
• Advanced daylighting controls
• Lighting energy management systems
• BMS Integration

Definition
Sensors, communication systems, and control algorithms that reduce energy 
consumption in lighting and other building systems, provide data for other purposes, or 
enhance occupant comfort and wellness.

CalNEXT Priority High

CalNEXT Role Lead

Opportunities and barriers narratives and other Technology Families: https://calnext.com/resources/lighting/

CalNEXT

https://calnext.com/resources/lighting/


Lighting Technology Priority Map (TPM)

2020

• Integrated controls

• Advanced lamps
• Centralized DC power 

conversion systems
• Daylighting
• Signage

2022 (First Year of CalNEXT)

• Connectivity, controls, and 
integration

• Advanced electric light 
sources

• DC lighting

• Signage
• Horticultural lighting

2023 (Under Development)

• Connectivity, controls, and 
integration

• Advanced electric light 
sources

• DC lighting

• Signage
• Horticultural lighting
• Advanced exterior lighting

CalNEXT

Technology Families



Program Objectives CalNEXT

•

• Scan, Prioritize, Evaluate commercially 
available, emerging, or underutilized technologies 
and their applications to support increased 
adoption in the IOU EE portfolios.

•

•

•



What is the CalNEXT Process?

Submit an Idea Submit a Project

CalNEXT



Idea Submission

Submit at 
CalNEXT.com

Team 
Reviews

Provide 
Feedback

Help with 
Project

CalNEXT



Project Submission

Program Alignment
• TPM priority
• Technology transfer & EE portfolio alignment

Benefits
• Utility company benefits
• Disadvantaged and hard-to-reach community benefits

Quality of Idea
• Scope & project clarity
• Market strategy

• Innovation
• Project readiness

Timeline & Cost
• Duration
• Budget

CalNEXT



Utility Energy Efficiency Portfolios

Workpaper 
Development

Program 
Integration

Codes & Standards 
Readiness

Market 
Transformation

CalNEXT



Project Types

Focus on addressing market barriers or 
developing the commercial capability of 
market-ready technologies.

Focus on addressing market barriers or 
developing the commercial capability of 
early-stage technologies.

Technology Development Research Technology Support Research

CalNEXT



CalNEXT Project Goals

• 170 projects over program lifetime

• 40 projects selected for 2023

• 35 projects completed in 2023

• Maximize impact and technology transfer

• Balanced project portfolio across all 
six technology categories

2023 Targets

Target 
Description

Technology 
Development 

Research

Technology 
Support 

Research
Total

New 
Contracted 
Projects

8 32 40

Completed 
Projects 8 27 35

CalNEXT



Opportunities for Lighting Projects

• Plenty of opportunities 
for project funding.

Pre-CalNEXT 
Emerging 
Technologies 
Projects

Agriculture Lighting Applications 2018-2023

Smart Street Light Poles Demonstration 2018-2023

Indoor Horticulture Field Lighting BCD/CP&S 
Demonstration 2020-2023

Demonstrate Smart Exterior Solid-State Lighting in 
Low-Income or Disadvantaged Communities 2020-2024

Controlled Environment Horticulture (CEH) Field 
Study: Adaptive Daylighting Controls 2020-2022

CalNEXT 
Projects Greenhouse Lighting Controls 2022-2023

CalNEXT

Recent Projects



NEEA: Northwest Energy 
Efficiency Alliance
Market transformation effort at a regional level



What is NEEA? NEEA

An alliance of utilities 

and energy efficiency 
organizations



Purpose of the Alliance NEEA

Pool resources and share risks to 

transform the market for energy efficiency 
to the benefit of consumers in the Northwest



Why an Alliance? NEEA

Economies 
of Scale

Risk Pooling

Market
Influence



What Does NEEA Do? NEEA

Emerging 
Technologies

Portfolio 
Execution

Codes & 
Standards

Convene and 
Collaborate

Market 
Intelligence



NEEA Market Transformation 

The strategic process of 

intervening in a market to 
create lasting change. 

NEEA

Track and evaluate 
market progress

Intervene to remove 
or leverage

Identify barriers / 
opportunities



NEEA Initiative Life Cycle NEEA



NEEA's MT Adoption Curve NEEA



Who NEEA Works With NEEA

Manufacturers Retailers National Orgs Other



NEEA Product Group Structure NEEA



Luminaire Level Lighting Controls (LLLC) NEEA



NEEAThree Tiers for Network Lighting Control Types

Tier 0 Tier 1 Tier 2



LLLC Timeline

First Research 
Pilot 

(fluorescent 
lighting used)

2011 2016 2018 2020 2021 2023

LEDs 
change the 

controls 
market

LLLC 
mentioned 

in IECC 
2018

LLLC 
Program 
“goes to 
market”

12-15 LLLC 
Systems 
listed on 

DLC

29 LLLC 
Systems 
listed on 

DLC

NEEA



DOE’s Integrated Lighting Campaign
Market transformation effort at the national (federal) level



What is a Technology Campaign?

A collaborative platform to speed 
technology adoption
• The Campaign targets building owners and managers who 

are open to adopting advanced and novel approaches to 
improve building performance

• Demonstrate and recognize real-world savings and benefits

• Provide resources that make it easier for buyers to consider 
new or underutilized solutions

• Celebrate success!
Accelerated Adoption

Knowledge 
Sharing

Recognition
Resources

ILC



Overview – Integrated Lighting Campaign 

ILC recognizes innovative lighting 

projects and organizations that push 

the envelope in terms of integration, 

energy savings, novel capabilities, 

and non-energy benefits
INTEGRATION
The lighting system 
can communicate 
with other building 

systems to enhance 
building 

performance.

ILC



• Provide direction, guidance, and support
• Confirm recognitions
• Meet bi-weekly with ILC team

Organizers
Industry Orgs, DOE, GSA

• Promote ILC in their organizations and networks
• Provide products and services to Participants

Supporters
Energy Efficiency Organizations, 

Utilities, Manufacturers

• Adopt the technology
• Get recognized
• Work with ILC to promote their recognition

Participants
Building owners and facility managers

Campaign Partners ILC



ILC Network

Building a strong network of 
partners is key to success of the 
Campaign

• ILC Organizers provide guidance 
and strategy. Primary outreach and 
deployment arm

• Participants and Supporters are a 
group of diverse stakeholders. 
Extends ILC’s reach by sharing 
success and drawing on many 
experts throughout different sectors

7 ILC Organizers

185 Participants and Supporters

ILC



Knowledge Sharing

Building a body of 
knowledge around 
advanced and integrated 
lighting serves as a 
valuable resource to other 
stakeholders that this 
technology is reliable, 
saves energy, reduces 
cost, and improves 
occupant experience

ILC



The Body of Knowledge

8 Case Studies

6 Infographics
2 Participant Videos

2 Journal Publications

10+ Webinars

ILC



Technical Resources

The ILC offers resources 
ranging from fact sheets and 
case studies to recorded 
webinars and utility incentives

• These resources help facility 
owners and managers 
overcome barriers to adoption, 
like lack of education, 
complexity, and funding

ILC



Recognition

Recognition highlights and 
promotes early adopters as 
industry leaders. Sharing their 
stories lets other stakeholders 
know this technology saves 
energy, reduces costs, and 
improves buildings.

Group photo from the 2022 ILC Recognition Event, held at IES Annual 
Conference, in New Orleans, LA on August 20, 2022. 

ILC



Recognition Promotion ILC

Infographics highlight 
key features, metrics 
and successes

Videos spotlight the participants 
and lets them tell the story



Advanced 
Use of 

Sensors and 
Controls for 

Lighting

Integrated 
Controls for 
Plug Loads 
and Lighting 

Systems

Integrated 
Controls for 
HVAC and 

Lighting 
Systems

Other 
Integrated 
Systems 

and Lighting

Integrated 
Lighting and 
Horticultural 

Controls

Innovative 
Maintenance, 

Operation, and 
Financing 
Service 
Models

Recognition Categories ILC



Recognition Categories

Advanced 
Lighting Solutions 

for Small 
Buildings 

(<50,000 ft2)

Germicidal 
Ultraviolet (GUV) 

Systems for 
Energy Savings 
and Improved 

Indoor Air Quality

Sustainability in 
Lighting

Energy Justice, 
Diversity, Equity, 
and Inclusion in 

Advanced 
Lighting

ILC



Join the Campaign!

• Join as a Supporter
• Promote ILC through social media, 

emails, newsletters, etc.
• Identify projects and encourage 

others to join
• Help ILC Participants submit for 

recognition

How can you get 
involved?

• DOE exposure though social 
media, emails, newsletters

• Appear in case studies and 
promotion

• Featured in industry media
• Recognition opportunity
• Use of ILC Supporter logo

What are the 
benefits?

ILC



Q&A



Contact Us and Get Involved!

Yao-Jung Wen
Energy Solutions / CalNEXT
ywen@energy-solution.com

Chris Wolgamott
Northwest Energy Efficiency Alliance

cwolgamott@neea.org

Axel Pearson
Pacific Northwest National Lab

axel.pearson@pnnl.gov



Please remember to complete the course 
evaluations.
Thank you.




