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Efficacy vs. Quality
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 Why is it an issue? 
 EE Program Perspective
 Lighting Designer Perspective
 Lighting Industry Perspective
 Panel Discussion
 Audience Q&A



DLC Mission
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Drive efficient lighting

Maintaining Technical Requirements to define minimum performance

Facilitating thought leadership and information sharing

Delivering tools and resources to the lighting market through open 
dialogue and collaboration



Efficacy is just one metric 
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Advantages:

A metric to differentiate efficient 
products

Minimum thresholds help set the 
bar and drives industry to meet

Measurable at the luminaire level

Limitations:

Not tangible to the consumer

Optical control is necessary for 
comfort, but may impair efficacy

Does not define quality products



Additional DLC QPL Metrics
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• CRI, CCT and Zonal distribution

– Identify desirable characteristics

– Reduce wasted light

• Rely on luminaire level data

– Meet threshold to qualify

– Limits ability to report quality features



V4.0 Efficacy Changes
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• 3 years of technology evolution of LEDs and luminaires

• Raised efficacy for all product categories 

• Introduced efficacy “Allowances”

– First Allowances finalized with V4.2

– High CRI, low CCT

 2,722 products re-listed



Efficacy Threshold Challenges
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• Can be problematic for products with optical control:

– Decorative/pedestrian outdoor lighting

– Small aperture architectural linear products 

• Received complaints

– Some premium products believed to have sacrificed optical control to hit 
high efficacy target 



Lighting Design - Art & Science
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• Careful consideration in application

• Ideally, lighting designers on every project 

– In reality, many projects are too small, or do not have 
budget to support this

– Smaller markets have fewer resources

• General users look to the DLC list as a mark of quality 

– Intended as first filter/minimum thresholds for performance 



Efficacy & Quality
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• How can DLC help promote both? 

• Suggestions include:

– Additional Allowances

– Features that enhance product quality

– Reporting of additional information/metrics/data

– Point to resources for lighting education

– Direct users to resources for best practices in lighting design



Panelist Perspectives

11

CJ 
Brockway

SparkLab

Mark 
Lien

IES

Edward
Bartholomew

National Grid



12

Energy Efficiency 
Program Perspective



Incentivizing Lighting Quality v2
Innovative energy efficiency programs that promote quality lighting design 

while saving energy

Edward Bartholomew LC, LEED AP, IES
Commercial Lighting |Program Manager

National Grid

contributing content:

Jason Rainone IALD, LEED AP BD+C
Lighting Designer

Abernathy Lighting Design



Energy vs. Metrics

 Lighting energy calculations are simple

[kW savings & kWh savings]

 Lighting metrics based on quality are complex and requires 

trained lighting professionals

[footcandles, distribution, CRI, L70, glare control, etc]

 DLC Standards represent the “floor” of SSL lighting and controls technology 

 Simple, cheap and easy solutions produce energy savings with 

sub-optimal lighting outcomes  [TLED, CFLED, etc.]

 Lighting design requires the flexibility to use the appropriate lighting technology 

based on  project outcomes.

 Empowering lighting professionals is the best way to enable optimal 

comprehensive solutions with better and sustained project outcomes



Quality Lighting & Energy Savings

 Lighting quality is complex and requires good decisions made by trained and 

experienced Lighting Professionals. 

 Utilities share the same goals and values of Lighting Professionals and 

Designers, mainly to design good energy efficient lighting.

 Lighting Professionals can take advantage of utility lighting incentive programs 

that promotes quality design and exceeds code

 Customers need access to qualified lighting professionals that are committed to 

more than just energy savings and quick ROI, but better and persistent project 

outcomes through quality lighting.

 Utilities need to invest in lighting professionals by supporting the training of 

contractors, venders and utility partners for improved project quality



Overlap of Design and Utility Values

Designer Values:

 Improve project outcomes

 Cost effective designs

 Energy effective designs

 Visually appealing designs

 Improve the visual task 

performance

 Improve the occupant health 

outcomes

 Maintainable designs 

Utility Values:

 Reduce energy use

 Cost effective efficiency

 Improve project outcomes

 Persistence of energy 

savings

 Early impact on project to 

design energy efficiency



Sustainability Values 

Intersection of Utility and Design

Design:

• Provide correct light levels for the task

• Design within the client’s project budget

• Provide maintainable long term energy efficiency

• Always keeping the end user’s needs in mind  

Utility:

• Meet IES Illumination recommendations

• Provide $$$ to offset incremental costs

• Advocate for long term energy efficiency

• Facilitate a better end product for the customer 



Whom do you trust?

 Is it possible that this all comes down to that one simple question?

 Energy Utilities are in a unique position relative to this decision because they 

have both the market position and available funds to back up their opinions.

 If Basic Code Compliance is the path of least resistance, how big does the 

dangling carrot have to be to change the direction of the lighting industry? And 

what form should it take?



Where is the line drawn between 

“Quality” and “Not Quality”?

This is arguably the most subjective decision in the lighting industry!

 Your answer likely has a lot to do with what you do for a living because that 

affects your point of view:

 Lighting Designer: What best serves the project/task/occupants

 Electrical Contractor: What is well constructed and easy to install

 Distributor: What moves the most volume at the best margin

 Manufacturer: What sells and satisfies the customer and your reputation

 Utility Company: What saves energy at the least costs



Technology vs. Design

Task Appropriate Directed and 

Efficient
Correct Lumen 

Output



Energy Efficiency Lighting Programs Goals

Utility efficiency programs should promote lighting (re)design to achieve 

substantial lighting energy savings while maintaining quality lighting goals.  

The aim of these programs are to have an early and deep impact on lighting 

(re)design projects, ensuring that energy efficiency and quality are equally 

considered from the beginning and supported until the end of a project, and 

beyond.  



Utility Solutions:

Meeting our Future Savings Goals

To sustain the energy savings goals of lighting energy savings utilities 

will need to advocate four strategies:

1. Advanced Lighting Design

2. Advanced Lighting Controls

3. Code-Based Performance Programs

4. Outcome-Based Building Performance  based on 

Operational Energy Data

All of these strategies require engaging Design Professionals 



Customer Benefits of Code-Based Design Programs
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Better 
project 

outcomes

Right-sized 
lighting 
design

Deeper 
energy 
savings

Cost-
effective 
solutions

Reduced 
fixture 

restrictions

Improved 
controls

Sustained 
savings

Deep energy savings with Lighting (Re)Design
beyond one-for-one fixture replacement

Better and predictable ROI with incentives for 
controls

Better designed lighting that is “Right Sized” for the 
project

 Improved contractor competency for Code Based 
(Re)Design solutions

Reduced impact of “Value Engineering” on projects 
with controls

Motivated trade allies including Architects, Lighting 
Designers, Engineers, Lighting Mfgs and Mfg. Reps. 
To participate in efficiency programs



Lighting Training improves Project Outcomes

Training is the great “equalizer” improving contractor skills, which improves 

project outcomes:

 Reliable installations

 (Re)Designs based on meeting lighting criteria not just simple ROI

 More accurate cost estimates

 Improved project outcomes

 Happier customers

Utilities should offer trainings for “Trade Allies” on codes & standards, as well 

as best practices.



Summary
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Quality lighting is achieved 

through empowering

people, 

not technology, 

practice or 

policy alone.

People
Lighting Professionals, 

Trainings

Practice
IES 

Standards, 
LEED

Policy
Incentive Program 

Rules, Energy Codes

Technology
DLC, LED, 

Controls, etc

Quality

Energy 

Effective

Lighting
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Lighting Designer 
Perspective



University of San Francisco

with NBBJ

CJ Brockway, IALD, LC

• QUALITY SPACE-MAKING

• CASE STUDY

• WORKSPACE DESIGN TRENDS



Tableau Northedge

with Luma and Gensler



McKinstry Innovation Center

with NBBJ



1201 3rd Avenue, Seattle

with NBBJ



Palo Alto Medical Foundation

with NBBJ



University Medical Center, New 

Orleans, with NBBJ



Case Study – ACT Theatre Work Lights



Case Study – ACT Theatre Work Lights

Before



After





An LM79 report measures 

the performance (light) of 

LED-based luminaires 

based on specific and 

collective components 

which include drive current 

(mA), CCT (color 

temperature), watts, 

efficiency and distribution.  

LM79 requires complete 

luminaire testing.  It does 

not cover external operating 

circuits or external heat 

sinks (e.g. LED chips, LED 

packages and LED 

modules).  Uses absolute 

photometry rather than 

relative photometry.

- from Acuity Description

Want a rebate?





After



WORKSPACE
Microsoft R&D 

Headquarters, 

Beijing - NBBJ



WORKSPACE
Tableau Northedge

- Gensler



Tableau Northedge

- Gensler



Google 75 E 

Trimble - Mithun



Tableau Northedge -

Gensler



Layers & 

Controls

Tableau Northedge -

Gensler
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Lighting Industry 
Perspective



EFFICACY VS. LIGHTING QUALITY: 
IT DOESN'T HAVE TO BE A TRADE-OFF

Mark Lien LC, HBDP, CLMC, CLEP, LEED BD&C

Illuminating Engineering Society

mlien@ies.org



CHANGES IN THE MARKET & 
CODES UNDER DEVELOPMENT

• ASHRAE

• CEC

• CIE

• IEEE

• IES

• NEMA



ANSI/ASHRAE/IES STANDARD 90.1 / ERIC E. RICHMAN 

Which standards have you recently completed or are working 
on that respond to or provide guidance for connected lighting?

• “90.1-2016 and currently working on 90.1-2019”

Also note 189.1, 90.2 & AEDG



CALIFORNIA ENERGY COMMISSION -TITLE 24  / SIMON LEE

• New building and appliance standards were adopted in 
2016

• We are  working on revisions to align Title 24 with Title 20

• Title 20 is also working with the industry on adaptive lighting.



CIE – YOSHI OHNO

• CIE 224 addressing the color fidelity index.  The gamut index is being evaluated 
by TC1-91 and they will publish a report on a study of metrics beyond color 
fidelity including perception effects/preference.  Must be accepted 
unanimously.  



CIE – YOSHI OHNO
CIE Research Strategy / August 2016

The research topics listed here are those judged by the CIE as needing immediate attention by the 

research community in support of developments in lighting technology and application. Publications 

in the peer-reviewed literature on these topics will provide the basis for the next generation of CIE 

technical reports and standards.

http://www.cie.co.at/index.php/Research+Strategy

http://www.cie.co.at/index.php/Research+Strategy


INSTITUTE OF ELECTRICAL AND ELECTRONICS 
ENGINEERS / STEVEN TOWNSEND

• “3001.9 Recommended Practice for the Lighting of Industrial and Commercial 
Facilities”



ILLUMINATING ENGINEERING SOCIETY / 
BRIAN LIEBEL

New updates that will be ANSI/IES and in continuing maintenance

• RP-28 Visual Environment for Seniors 

• RP-29 Hospital and Healthcare

• RP-7 Industrial Lighting 



NEMA / KAREN WILLIS & CLARK SILCOX
Standards recently completed or are working on that respond to or 
provide guidance for connected lighting

• “NEMA Standards include NEMA SSL 7A-2015 Phase-Cut Dimming for Solid State Lighting: Basic Compatibility, NEMA 77-
2017, Temporal Light Artifacts: Test Methods and Guidance for Acceptance Criteria and upcoming NEMA SSL7B, Phase 
Cut LED Dimming Performance. White Papers in progress include LSD 55, an industry evaluation and collection of 
research on short wavelength light, LSD 74- 2016, Considerations of Field LED Driver Replacement , and the upcoming 
guidance on LED Replacements for Type A lamps.

• As Secretariat of 5 ANSI Committees, NEMA is directly involved in the following connected lighting standards for indoor 
and outdoor lighting:

• Proposed C136.48, For Roadway and Area Lighting Equipment—Wireless Networked Lighting Controllers

• Proposed C136.50, For Roadway and Area Lighting Equipment—Revenue Grade Energy Measurement within a Locking 
Type Control Device

• Proposed C136.52, For Roadway and Area Lighting Equipment—LED Drivers with Integral Energy Measurement Means

• Proposed C136.54, tentatively entitled, Occupancy Sensors For Roadway and Area luminaires

• Proposed C137.1, For Lighting Systems—0-10V Dimming Interface for LED Drivers, Fluorescent Ballasts, and Controls

• Proposed C137.2, Cybersecurity Requirements for Lighting Systems for Parking Facilities

• Proposed C137.3, For Lighting Systems— Minimum Requirements for installation of Energy Efficient Power over Ethernet 
(PoE) Lighting Systems”



USGBC / WES SULLENS

Are there areas of our industry that you feel are not being addressed or 

not keeping pace with market shifts? If so, do you have a 

recommendation on resolving this?

Energy codes are not necessarily keeping pace with the lighting technology 

changes. The fact that many lighting systems are now wifi capable is a radical 

shift that unlocks a lot of potential, but also energy consumption. Further, color 

changing LEDs may require more energy under some conditions, but they 

could represent health benefits that are far beyond the incremental energy 

penalty. This dimension of health/energy/quality is not necessarily reflected in 

codes today because they are still focused on LPDs and efficacy of lamps, 

and don’t take into consideration the other benefits of quality lighting.



IMPORTANCE OF CONTROLS IN MEETING CODES

• Requirements to reduce lighting power by 30% during periods of non-
occupancy or after business hours in exterior applications AND parking 
garages has been increased to 50%

• Lighting alterations (retrofits) section revised to add interior and exterior 
controls

• Application threshold changed to 20% of lighting load before requirements 
are applied.  This acknowledges the added controls savings and practicality 
of applying controls in retrofits.

• If all mandatory control requirements are met for a space AND advanced 
controls are installed in that space, THEN additional limited lighting power is 
allowed

ANSI/ASHRAE/IES 90.1-2016



 
 
 
 
 
 
 

 
Informative Note: This table is divided into two sections; this 
first section covers space types that can be commonly found in 
multiple building types. The second part of this table covers 
space types that are typically found in a single building type. 

The control functions below shall be implemented in accordance with the descriptions found in 
the referenced paragraphs within Section 9.4.1.1. For each space type: (1) All REQs shall be 
implemented. (2) At least one ADD1 (when present) shall be implemented. (3) At least one 
ADD2 (when present) shall be implemented. 

 
Local 
Control 
(See 
Section 
9.4.1.1[a]) 

 
Restricted 
to Manual 
ON (See 
Section 
9.4.1.1[b]) 

 
Restrict
ed to 
Partial 
Automa
tic ON 
(See 
Section 
9.4.1.1[c]
) 

 
Bileve 
l 
Lighti
ng 
Contr
ol 
(See 
Section 
9.4.1.1[d]) 

Automatic 
Daylight 
Responsi
ve 
Controls 
for 
Sidelighti
ng (See 
Section 

9.4.1.1[e]6

) 

Automatic 
Daylight 
Responsi
ve 
Controls 
for 
Toplightin
g (See 
Section 

9.4.1.1[f]6) 

 
Automatic 
Partial 
OFF (See 
Section 
9.4.1.1[
g] [Full 
Off 
complie
s]) 

 
Automatic 
Full OFF 
(See 
Section 
9.4.1.1[h]) 

 
Scheduled 
Shutoff 
(See 
Section 
9.4.1.1[i]) 

Common Space Types1 LPD 
Allowances, 

W/ft2 

RCR 
Threshold 

a b c d e f g h i 

Atrium 

<20 ft in height 0.03/ft total 
height 

NA REQ ADD1 ADD1  REQ REQ  ADD2 ADD2 

20 ft and 40 ft in height 0.03/ft total 
height 

NA REQ ADD1 ADD1 REQ REQ REQ  ADD2 ADD2 

>40 ft in height 0.40 +       
0.02/ft 
total 
height 

NA REQ ADD1 ADD1 REQ REQ REQ  ADD2 ADD2 

Audience Seating Area 

Auditorium 0.63 6 REQ ADD1 ADD1 REQ REQ REQ  ADD2 ADD2 

Convention center 0.82 4 REQ ADD1 ADD1 REQ REQ REQ  ADD2 ADD2 

Gymnasium 0.65 6 REQ ADD1 ADD1 REQ REQ REQ  ADD2 ADD2 

Motion picture theater 1.14 4 REQ ADD1 ADD1 REQ REQ REQ  ADD2 ADD2 

Penitentiary 0.28 4 REQ ADD1 ADD1  REQ REQ  ADD2 ADD2 

Performing arts theater 2.03 8 REQ ADD1 ADD1 REQ REQ REQ  ADD2 ADD2 

Religious building 1.53 4 REQ ADD1 ADD1 REQ REQ REQ  ADD2 ADD2 

Sports arena 0.43 4 REQ ADD1 ADD1  REQ REQ  ADD2 ADD2 

All other audience seating areas 0.43 4 REQ ADD1 ADD1  REQ REQ  ADD2 ADD2 
Banking Activity Area 0.86 6 REQ ADD1 ADD1 REQ REQ REQ  ADD2 ADD2 

Breakroom (See Lounge/Breakroom) 

Classroom/Lecture Hall/Training Room 

 

Small part of Table 9.6.1 shown below

IMPORTANCE OF CONTROLS IN MEETING CODES

ANSI/ASHRAE/IES 90.1-2016

38 of the 72 slide deck on 

90.1-2016 lighting addresses 

controls



INDUSTRY RESOURCES & COMMITTEES

•

https://www.ies.org/standards/ies-lighting-library/

http://www.nema.org/Standards/Pages/All-Standards-by-Product.aspx

http://www.cie.co.at/index.php/Publications/Standards



Resources



WHAT CAN DLC/EE PROGRAMS/INDUSTRY POINT TO 
AS OBJECTIVE INFORMATION FOR DEFINITIONS? 

ANSI Mission Statement:

• To enhance both the global competitiveness of U.S. business and the U.S. quality of 
life by promoting and facilitating voluntary consensus standards and conformity 
assessment systems, and safeguarding their integrity.

• ANSI/RP-16 https://www.ies.org/standards/ansi-ies-rp-16-10/ 

• ANSI/C137 Nomenclature (out for balloting now-available soon)

• Other CIE, ASHRAE, IEEE, UL, IES & NEMA ANSI documents



EFFICACY VS. LIGHTING QUALITY: 
IT DOESN'T HAVE TO BE A TRADE-OFF

Mark Lien LC, HBDP, CLMC, CLEP, LEED BD&C

Illuminating Engineering Society

mlien@ies.org
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Panel Discussion
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Audience Q&A
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Thank You! 
All Presentations will be posted on the DLC 
Website after the meeting.


