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Commercial & Industrial (C&I) Lighting 
Energy Savings Forecast
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Completed for DLC in 2018 with the intent to:


• Evaluate the long-term potential of C&I lighting savings


• Quantify the potential savings from Networked Lighting Controls


• Estimate the timeframe C&I lighting portfolios can be sustained


• Understand regional differences in adoption and savings







2014 2015 2016 2017 2018 2019 2020 2021 2022


Residential Lighting Energy Savings
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• Residential 
utility lighting 
pressures:


– Saturation


– Free ridership


– EISA 2020


• Results shown 
are for 
illustration 
purposes only







Residential ≠ C&I
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• EISA impact to C&I 
sector will be far less 
pronounced


• The vast majority of 
C&I installed inventory 
consists of linear lamps 
& fixtures


• C&I product categories 
generally have low LED 
market penetration and 
higher savings potential







2015 U.S. Lighting 
Market Characterization


(U.S. DOE, 2017)


• C&I lighting inventories
• C&I LED market penetration
• Baseline technology characteristics


Energy Savings Forecast 
of Solid-State Lighting in 


General Illumination 
Applications


(U.S. DOE, 2016)


• LED adoption rates
• LED efficacy forecast
• NLC adoption rates
• NLC savings estimate (2035)


Energy Savings from 
Networked Lighting 


Control Systems
(DLC, 2017)


• NLC savings estimate (2017)


National C&I Lighting Forecast
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C&I LED Adoption Forecast
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• All product categories 
are accelerating; none 
have surpassed 50%


• Outdoor products have 
achieved higher levels 
due to earlier market 
introductions and 
greater savings 
potential


• Linear products have 
achieved only 6.5% 
LED adoption as of 
2017
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2017 State Energy 
Efficiency Scorecard


(ACEEE, 2017)


• State scores for utility programs and 
building energy efficiency policies


• Used for moving states up/down the 
LED & NLC adoption curves and 
adjusting baselines


Commercial Building 
Energy Consumption 


Survey
(EIA, 2012)


• Commercial building floorspace by 
census region


• Used for scaling national results


Regional C&I Lighting Forecast
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National analysis results plus:
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Regional Energy Efficiency 
Organizations (REEO)







NLCs Create a Sustainable Savings Path
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C&I Savings without NLC


3 yrs


10 yrs 15 yrs


11 yrs


C&I Savings with NLC







NLC Program 
Design Strategies:
Breadth or Depth?
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Custom
•Performance-
based incentives


•Calculated 
savings


•More 
complicated


Hybrid
•Prescriptive-like 
incentives


•Calculated 
savings


•Easier 
participation


Don’t Go 
Here!


Prescriptive/
Midstream
•Per-unit 
incentives


•Deemed savings
•Simple & easy


Higher VolumeLower Volume


Higher Savings


Lower Savings







NLC Program Spotlight
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H
yb


ri
d Wisconsin Focus 


on Energy
• $/SF NLC rebate 
with calculated 
savings


• Up to $0.25/SF
• Bonus for energy 
monitoring Pr
es


cr
ip


tiv
e Bonneville 


Power Authority
•$/unit “kicker” 
rebate for NLC


•Indoor LED 
fixtures and 
highbay


•$40-100 adder


M
id


st
re


am


MassSave and 
National Grid RI
•$/unit point of 
purchase rebate


•LED troffers with 
integrated NLC


•$40-45 adder


(also offers a Performance 
Lighting program)



https://focusonenergy.com/sites/default/files/Application_PDFs/Networked_Lighting_Controls.pdf

https://www.bpa.gov/EE/Sectors/Commercial/Documents/LC4_MeasureOfferingsv2.pdf

https://www.nationalgridus.com/media/pdfs/bus-ways-to-save/ee5126_ri_pointofsale_10_15.pdf





Conclusions
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• Residential utility programs may be facing a cliff, but C&I utility 
programs will be riding a wave of savings for many years


Savings Wave, Not a Cliff


• Utility support for Networked Lighting Controls must ramp up 
now to capture savings during LED adoption


NLCs Now


• Regardless of state or region, a path exists to maintain C&I 
lighting portfolios at or above current levels until the late 2020s


Sustain Program Savings with NLC


• Utility programs should employ a multitude of program 
strategies and service delivery models


Breadth AND Depth
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Trends


DLC Stakeholder Meeting, July 20182


• Emergence of an innovative lighting 
industry


• 100% LED baseline in 2019 energy codes
• Smart lighting, IoT, connectivity
• Renewed focus on lighting quality
• The wellbeing and performance of people 


matters
• “Health is the new sustainability”… green 


buildings give rise to healthy buildings
• “Investing in well-being is a vital, long-term 


real estate strategy”







The New Light Paradigm


• Light is no longer just for vision 
• Light is also for circadian support, wellbeing, 


performance, ecology, productivity, alertness, 
data …


• Quality of light
• Driven by research
• Industry is aligned with professional, trade, and 


research organizations for lighting
• A balanced approach is needed


DLC Stakeholder Meeting, July 20183







Expansion of our 
understanding of lighting 
efficiency
Source efficiency (LED efficacy)
+
System efficiency
+
Building-level systems efficiency


DLC Stakeholder Meeting, July 20184


How the New Light Paradigm Will Affect Lighting Efficiency


New focus areas for 
lighting
Efficiency and sustainability
+
Lighting quality
+
Smartness, data-driven decision-
making
+
Circadian support
+
Wellbeing…alertness…productivity







• Phosphor-converted-LED (pc-LED) architecture 
is dominant, continued improvement 
anticipated


Opportunities & challenges


• Emitter materials: address current density, 
thermal droop, green and red efficiency, and 
red thermal stability


• Down-converter materials: develop efficient, 
stable, and narrow linewidth materials


• Encapsulation materials: target approaches that 
improve LED package efficiency and extended 
operating ranges in terms of temperature and 
light output 


• Light extraction & mixing, scattering, 
absorption: improve efficiency


DLC Stakeholder Meeting, July 20185


Source Efficiency (LED efficacy)


Source: U.S. DOE SSL 2017 Suggested Research Topics Supplement, U.S. DOE SSL 2016 R&D Plan







System Efficiency


DLC Stakeholder Meeting, July 20186


• Component efficiency        system 
efficiency 


• Inherent savings in systems 


• Significant untapped opportunities exist 
to increase overall energy savings by 
focusing on building systems


• Few attempts yet to quantify the energy 
savings or develop strategies, 
methodologies or metrics to achieve 
these savings


• 2 Examples:
o Dynamic lighted environments may 


not be able to comply with installed 
power allowances


o Efficiency in multi-channel tunable-
white LED systems is not static nor 
predictable 


Source: Signify







Building-Level Systems Efficiency
“There is growing consensus in the buildings industry that 
focusing on building systems—a combination of equipment, 
controls, operations and interconnections—will become 
increasingly necessary to achieve future meaningful and 
cost-effective energy savings in buildings.” – Alliance to 
Save Energy


• Sharing of data and programming among systems


• Network of connected, integrated systems in buildings


• Connected lighting and IoT are enablers that unlock the 
value of human-centric lighting propositions, NEBs, and 
healthy buildings


• Highly efficient systems that use responsible amounts of 
energy while providing for vision and other needs of 
occupants


• Healthy buildings = healthy for people, healthy for the 
environment, including a network of systems that use 
the most efficient technologies in the most optimized 
ways


DLC Stakeholder Meeting, July 20187


Signify Headquarters Atrium at the High Tech Campus, Eindhoven, The Netherlands 







A Ripple Effect Through the Market…
Paradigm shifts


DLC Stakeholder Meeting, July 20188


From To


Lighting just for vision Lighting for vision, ecology, wellbeing, circadian support, 
data….


Focus on the widget, e.g. luminaire, control, 
building


Focus on the person and their needs…human-centric


Singular, siloed development approach Holistic, multi-faceted approach that considers many factors in 
product, system, and program design


Just enough light Nutritive light…the right amount, spectrum, exposure of light 
for the person


Designing lighting to meet code; designing 
products to meet efficiency standards


Designing lighting to meet the needs of people.  This means 
re-designing codes and standards around the installation of 
highly-efficient, integrated systems in buildings that provide 
for vision, circadian support, and other needs of occupants.







Utilities and Manufacturers
Strategies for success
• Shared market transformation goals
• Considering the lighting needs of people together 


with efficiency in the assessment of products, 
systems, and developing programs


• Supporting growth of the innovative lighting 
industry; utility rebate programs are more 
important than ever to spur the transition of 
lighting


• Utilities can benefit from a new focus on systems 
efficiency, building system integration, and data 
abilities


• New avenues for utility programs – training, 
support, advisory role on building energy 
performance


• Sustainable products, systems, and services will 
contribute to 80% of Signify revenues by 20201


DLC Stakeholder Meeting, July 20189







The Transition of Lighting
Global Lighting Association


DLC Stakeholder Meeting, July 201810


• Group of national and regional lighting 
associations representing over 5,000 
lighting manufacturers and US $75B 
annual sales


• Primary mission is to share information, 
within the limits of national and EU 
competition law, on political, scientific, 
business, social and environmental 
issues of relevance to the lighting 
industry


• Develop, implement and publish the 
position of the global lighting industry to 
relevant stakeholders in the 
international sphere







DLC Stakeholder Meeting, July 201811


Source: Global Lighting Association, 2018. http://www.globallightingassociation.org/


The Transition of Lighting
Global Lighting Association Strategy Roadmap
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About us


Customers300+


$500M Deployment Capacity


50+ Certified Subscription Vendors


Year Founded2013


Our Investors:


States with Completed Projects43
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The annual market for deployment of C&I Energy as a Service is expected to 


exceed $221 Billion by 2026


“
”Navigant Research



https://www.navigantresearch.com/research/energy-as-a-service
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An Emerging Market


Financial Products


Traditional Financing 
(Lease/Loan)
The customer takes ownership of the 
equipment through Capital budgeting or 
debt and is responsible for the operation 
and maintenance.


ESA / Performance Contracts


An ESCO often helps arrange financing and 
will guarantee a certain level of savings. The 
customer pays for the program from the 
energy savings of the technology.


AAS / Subscription
Designed as a service contract, the customer 
makes a monthly payment for their 
technology and servicing. The equipment is 
owned by the service provider, who is 
responsible for ongoing operation and 
maintenance.







Getting new energy technology is costly and 
complex. 


Accessing it requires diverting scarce 
resources away from a customer’s core 
business.







Investing in and owning energy technology is 
rarely the best use of a customer’s 
capital, time and attention.







›  Software: Google, SalesForce


›  Network / IT: AWS, Dropbox


›  Office Support: Xerox


›  Music: Spotify


Customers want to subscribe 
to value, not own.


Confidential - do not distribute.
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I am not going to pay you for power; I am not going to pay you for light bulbs and 
light fixtures, I want light and heat and the ability to project the force. 


That’s what I want done. Give me that, and tell me how you are going to do that.


Mark Correll, 
USAF Deputy Assistant Secretary 


for Environment, Safety and Infrastructure


“
”



https://www.c4isrnet.com/it-networks/2018/01/02/air-force-worries-about-securing-critical-energy-resources/
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1 Insights
The “why” 2


Projects
The “what” 3 Procurement Options


The “how”
Traditional EE 
Project Sales


Projects
The “what”


Subscription 
Approach


Procurement 
Strategy
The “how”


Success
Criteria
The “why”


1 2 3


This fundamentally changes the customer approach


The Product is the “outcomes”


The Product is the “what”
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Case study: ABC Healthcare


ABC Healthcare competitively owns or leases 101 facilities with 8,600+ beds in 6 
states. ABC selected Sparkfund to programmatically upgrade their portfolio to LED 
lighting and controls. 


Without the subscription solution, upgrading their facilities would have been time 
and capital prohibitive. 


Phase 1: 11 
facilities completed 
in 6 months


Phase 2: 72 
additional facilities 
planned for the next 
12 months


Outcomes: Warm and 
welcoming environment, 
additional switches, 
evening standby mode
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Customer Fit


CCCAAA BBBBBBAA


Large 
Industrial


Large 
Tech


RetailMedium 
Telecom


Private 
College


Auto


A


Financial fit


Customer 
characteristics


10+ facility 
locations


Owns or has 
long-term 


leases


Compelling 
energy 


technology 
event


Need faster
procurement or 


to free up 
resources


Public 
School


Retail
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Subscription/AAS is the lowest total cost of use


Current System Cash Purchase Subscription


Upfront costs N/A $1,000,000 $0


Annual Costs $540,000 $270,400 $384,186


Annual Opportunity Cost 1 N/A $100,000 $0


Annual Subscription Payments 2 N/A N/A $245,805


Annual Energy Cost $475,000 $190,000 $190,000


Annual Maintenance Cost 3 $65,000 $10,400 $0


Annual Income Tax Advantage 4 $0 ($30,000) ($51,619)


1 Year TCU $540,000 $1,270,000 $384,186


5 Year Cumulative TCU $2,700,000 $2,353,000 $1,920,931


1. Opportunity cost of being unable to invest this cash elsewhere in the business at corporate hurdle rate, assumed to be 10%.
2. Subscription payments are inclusive of all services to be provided under this technology subscription, including financing at a 6.50% underlying interest rate.
3. Subscription includes all labor and materials needed to maintain technology. Maintenance is customer responsibility in event of a cash purchase.
4. Cash purchase allows customer to deduct depreciation (assumed to be a 7-year straight line schedule) from taxable income. Technology Subscription allows for deduction of entire 
subscription payment. Effective corporate income tax rate assumed to be 21%.


A variation of the metric total cost of ownership, TCU is a calculation that helps organizations estimate the net cost, comprised of direct and 
indirect costs and benefits, of implementing and using technology.
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OEM: Thinking Outside The Box


What business related 
insights will your products 
deliver? How will you 
charge for them? What is 
the business case? 


Sustained engagement is 
the new stock and flow. 
Customers are relying on 
you to be the experts 
and to deliver the 
success without 
complexity.


Anchoring customers with a procurement strategy supports their adoption of more advanced 
systems based around what outcomes are right for their business or operations and not just 
what generates the quickest return on investment.


Selling equipment and “the channel” will no longer be your differentiator. But you can 
leverage that channel to anchor customers on a strategy to procure all their advanced 
lighting expertise, solutions and services through you.


Who in your channel will be the 
expert? How do you continue to 
maintain a well trained 
contractor base?
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Utility: Thinking Outside The Box


Customer engagement 
outside of your top 10% 
accounts is hard. How are 
you adding value to the 
other 90% in a distributed 
infrastructure world?


What happens when the 
low hanging fruit is no 
longer available? How 
will you hit your 
aggressive EE targets?


Could you consider 
providing behind the 
meter assets for your 
customer?


Anchoring customers with a procurement strategy supports their adoption of more advanced 
systems based around what outcomes are right for their business or operations and not just 
what generates the quickest return on investment.


Some providers (utilities, oil & gas majors, and ESCOs) are looking to provide distributed 
infrastructure for your customers. Customers are looking to their energy advisors to help 
alleviate the time, capital, and risk of projects. Are you prepared to be their trusted advisor?
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Thank You
tanner@sparkfund.com
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