RESEARCH

Night-time Brightness Level
Recommendations for
On-Premise Electronic
Message Centers
Updated August 2016

PRODUCED BY:

[Blank inside front cover]

ISA RESEARCH

TABLE OF CONTENTS
INTRODUCTION .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

2

CASE STUDIES .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 4-6
EXECUTIVE SUMMARY.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

7

RECOMMENDED LANGUAGE.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 8
SIX STEPS: EMC BRIGHTNESS LEVELS
WITH OPERATIONAL CONTROL.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9
WITHOUT OPERATIONAL CONTROL.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11

LEARN MORE ABOUT EMCS
The International Sign Association offers an Electronic Message Center (EMC) Resource Center, with
resources on:
• EMCs and traffic safety
• A framework for developing EMC sign code language
• The differences between EMCs and digital billboards
www.signs.org/local

ADDITIONAL SIGN CODE RESOURCES
The International Sign Association has developed numerous tools to help communities develop better
sign codes. All are housed at www.signs.org/local, including:
•
•
•
•

The Supreme Court ruling, Reed v. Town of Gilbert
Model sign codes
Best practices in regulating temporary and wayfinding signs
The Economic Impact of On-Premise Signs

ISA’s advocacy team is available to provide complimentary assistance on sign codes and sign-related issues.
Contact SignHelp@signs.org or 703.836.4012.
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INTRODUCTION
ELECTRONIC MESSAGE CENTERS (EMCs)
Electronic message centers, or EMCs, continue to grow in popularity for business and community use. You may have heard EMCs being
referred to as changeable message displays or digital signs.
EMCs are not digital billboards, which advertise a good or service that is located away from the sign. Rather, EMCs are digital signs that
are located on the premises, and that advertise goods and services that are available at the location.

Electronic Message Center (EMC)/on-premise sign advertising a bank that is
located on the same premises as the sign

Digital billboard/off-premise sign advertising an automobile business in another
location

There is often confusion regarding on- and off-premise digital signs. However, EMCs and digital billboards have very distinct capabilities and
purposes, each targets a specific audience and each has traditionally been treated under separate legal and regulatory regimes, a zoning
practice which was noted in the 2015 U.S. Supreme Court ruling in Reed v. the Town of Gilbert. For the purposes of this publication, we
are focusing solely and exclusively on EMCs.
EMCs that are too bright at night can be offensive and ineffective. Night-time EMC brightness is an issue where sign users, the sign industry,
and local offices have a common goal: ensuring that EMCs are appropriately legible. We know the messages that these signs convey can
be rendered unattractive and perhaps even unreadable if they are programmed too bright.
That’s why many sign companies recommend to their customers that in order for these signs to be most effective, their brightness be set
at such a level to be visible, readable and conspicuous.
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The International Sign Association (ISA) retained noted lighting expert Dr. Ian Lewin of Lighting Sciences to help the industry develop scientificallyresearched, understandable recommendations for EMC brightness. Dr. Lewin was a past chair of the Illuminating Engineering Society of North
America (IES), and was greatly respected within the lighting field. His work for ISA was conducted with the input of experts within the sign industry.
As a result of his research, Dr. Lewin recommended two different brightness settings based on whether the EMC was located in an area of
high or low ambient light. After ﬁeld testing and utilizing Dr. Lewin’s recommendations, it was determined that using the more conservative
recommendation is appropriate in areas of both low and high ambient light. In order to simplify Dr. Lewin’s recommendations, and to take
a more reasonable approach to ensure that EMCs are sufﬁciently visible but not overly bright, it is recommended that EMCs not exceed
0.3 footcandles over ambient lighting conditions when measured at the recommended distance, based on the EMC size.
The research and the recommendations contained in this report pertain only to EMCs, not traditionally internally illuminated signs, such
as these channel letter and neon signs below. EMCs use a different lighting technology than most of these types of signs, and as such the
scientific approach differs.
Community leaders should understand that, while it is recommended that brightness measurements be taken perpendicular to the sign,
sign viewers rarely see the sign at that same perpendicular approach. At any viewing point away from or off the forward angle, the apparent
brightness will be reduced. In other words, the measurements will capture the recommended brightness levels, but, unless viewers are
looking at the sign directly perpendicular, they will not perceive the brightness at the full level.
We have provided recommended statutory language and tips to measure brightness with and without control of the EMC. If you need further
assistance, feel free to contact ISA, signhelp@signs.org or at (703) 836-4012 to answer any of your EMC questions.

FOOTCANDLES VS. NITS: WHICH MEASUREMENT IS BETTER?
This document recommends communities adopt illumination measurements in footcandles as compared to nits. Here are a few reasons
why more than 200 localities and many state departments of transportation have adopted the footcandle measurement for EMCs:
FOOTCANDLES
NITS
Measures illuminance
Measures luminance
Accounts for ambient light conditions
Measures only the amount of brightness emitted
Luxmeter measuring device $100
Luminance spectrometer (nit gun) - $1,000
“Twilight” measurement possible
Does not allow adjustment based on ambient light
Measures light impact and appearance
Does not measure appearance
Works with roadway lighting standards
Difficult to measure accurately
Easier to check and enforce
Difficult to enforce
					
* While the main advantage of using nits as compared to footcandles is that daytime measurement is possible,
EMC brightness is typically more of an issue at night.
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Columbus, Ohio
836,000
As Ohio’s largest city and state capitol, Columbus is the country’s 15th largest city.
Crafting a reasonable, enforceable code that addresses complaints while preserving
the ability for businesses to use what it termed automatic changeable copy signs.

As automatic changing copy signs—as Columbus refers to EMCs—grew in use, so did community complaints.
By 2011, city planners began to edit the graphics codes to limit special effects. The goal was to continue
to allow for a variety of commercial graphics, “but not at the expense of neighborhoods,” said Lisa Russell,
the city’s Planner II who facilitated the code development project.
The city had in place certain limits on automatic changing copy signs, aka EMCs, in the graphics code,
limiting their use to commercial and manufacturing zoning districts and requiring that only half of the
sign could be used for the changeable copy. But signs lacked brightness limits and a hold time.
Russell led a team to draft the new code, which incorporated a brightness limit for both on-premise and
off-premise signs. The testing method also is included in the code.
It was the result of much scientific discussion. “I believe that the best answer is revealed if you have
enough information,” Russell said. The committee included a community group leader who was an
architect specializing in lighting and representatives from the sign and graphics industry.
“When we started exploring brightness, it appeared the footcandle method was the way to go,” Russell
said. “However, some group members wanted us to explore the luminance method. ISA believed so
strongly that the luminance method was problematic that they brought a demonstration to us.”
The demonstration included a field trip to visit a sign to show the impact of the two measurement
methods. “They wanted to make sure that we didn’t go down the wrong path. They rented a lift and
showed us that with the luminance method you’d have to get up in the lift, raise it and shine the nit gun
at the sign. With the footcandle meter, you can stand on the ground.”
Russell helped the group to see that the “members of the professional sign and graphics industry are not
the same as end-users of signs, such as an owner of a carryout who wants to draw attention to his shop
over others. We all had an interest in developing reasonable regulations instead of just banning these
signs. We also did not want to take away the rights that businesses had to display electronic signs.”
The new code has significantly lessened complaints about sign brightness. And when a complaint is
received, the code enforcement officers have a verifiable process for determining whether the sign
complies with the code.
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Kitsap County, Washington
260,000
Across the Puget Sound from Seattle and bordered by rural
communities on the west. It is the third most densely populated county in the state.
Existing codes did not cover electronic signs.

As a “transition” county between rural Washington and the metropolitan city of Seattle, Kitsap County
had the challenges of creating regulations for electronic signs that fit the county’s dual personalities.
“The first step was to identify where these signs would be allowed,” said Darren Gurnee, a planner with
the county. “We wanted to make sure these were restricted to areas of increased density and primarily
non-residential use such as industrial zones and commercial zones within the urban growth area.”
Previously, the county had allowed electronic signs “as a matter of interpretation,” Gurnee said. Crafting
more defined electronic sign regulations would provide a measure of stability—and help business owners
know what was allowed and where. An added bonus: Gurnee felt the signs would be more attractive
than the block letters signs that had to be changed manually.
While the county wanted to make it easier for businesses to convert existing static monument signs
into electronic signs, it also wanted to ensure that the regulations were not written in a way that would
allow billboards to convert.
“We were able to craft our regulations in a way that required signs be brought into conformance before
any change could be made,” Gurnee said. “Billboards were non-conforming, so that would not be an
issue.”
ISA provided Gurnee with industry standards—contained in this publication—and some background
on the technology that today’s electronic signs offer, such as automatic dimming. It also incorporated
some of the recommended language on animation, hold times and transitions.
“The regulation is written in a way that it would be easy to enforce,” Gurnee said, and easy to understand,
without the ambiguities contained in the previous method. The ending code created a perfect fit for
both of the community’s personalities.
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Sparks, Nevada
93,500
A rapidly growing community, Sparks is located near Lake Tahoe,
California, and Reno, Nevada, and is Nevada’s fifth largest city.
Existing regulations were difficult to enforce and outdated.

Sparks, Nevada had existing regulations of electronic message centers—or electronic variable signs as
the community deemed them. But “it wasn’t very explicit,” said senior planner Karen Melby. “The brightness
standards were in lumens, which we didn’t even know how to measure.”
The regulations were outdated as well—having been drafted in 2002. Technology had changed dramatically
and the costs of EMCs had dropped, putting them in the range of more businesses’ budgets. “We felt
we could see more coming and felt that we needed to get a handle on it.”
As a first step, planners required that those seeking an EMC permit meet their standards before approval
was granted, but nothing was written into the code. That method can create problems.
So Melby led the city through the code revision process. She sought out industry expertise from both
the planning community and the sign and graphics industry. For industry insight, she turned to ISA. ISA
provided feedback on how other communities were regulating electronic message centers, and recommendations on what was working for these communities.
One outside group felt strongly that the standards should be regulated in nits, not footcandles. They brought
in an expert who opposed the proposed regulations. But Melby held strong on the issue of footcandles.
“In my research, it seems like footcandle is what you can see with your eyes while a nit is pinpointing a
spot on a sign. When you look at a sign, you’re looking at the whole thing, not just one small spot.”
The city adopted the widely recognized standard of 0.3 footcandles above ambient light, using the distance
measurements outlined in this publication. Melby took that table, determined the formula and wrote the
formula into the code.
The community allows smaller signs—those under 32 square feet—to include scrolling, while those larger
do not.
The result has been a city that has successfully navigated the balance between business interests and
community aesthetics. “We’ve had very few complaints,” Melby said. “When we do get a complaint
about a sign being too bright, we go out and measure it. When they bring it down to standards, we don’t
get complaints.”
Being able to use a simple light meter to measure brightness is far easier than simply guessing whether
the sign is in compliance, Melby said. “The other method (measuring nits) was really based on opinion.
What may seem bright to me may not seem bright to you. Now, we can say, ‘This is what the meter says.’”
By having clear standards that are easier to enforce, both community and business win.

6 © International Sign Association

ISA RESEARCH

EXECUTIVE SUMMARY
ISA ELECTRONIC MESSAGE CENTER NIGHT-TIME BRIGHTNESS RECOMMENDATIONS
This summary has been developed with an understanding that EMCs that are unreasonably bright are not effective for the
communities or end users. This intends to help communities and stakeholders develop brightness standards for on-premise
EMCs. The summary comprises:
1) An overview of the importance of ensuring appropriate brightness,
2) Technology utilized to ensure appropriate brightness, and
3) Recommended brightness standards
1. Overview of the importance of ensuring
appropriate night-time brightness.
EMCs that are too bright at night can be offensive and ineffective.
There are significant advantages to ensuring than an electronic
display is not overly bright. These advantages include:

»

Conservation of energy

»

Increased life expectancy of the electronic display components

»

Building goodwill with the community

»

Ensuring the legibility of the display

It is in the best interest of all stakeholders to ensure that EMCs are
sufficiently bright to ensure clear legibility, while at the same time
avoiding a display that is overly bright.

3. Recommended night-time brightness standards.
Dr. Lewin recommended the development of brightness criteria
based on the Illuminating Engineering Society’s (IES) well-established
standards pertaining to light trespass, IES Publication TM-11-00.
The theory of light trespass is based on the concept of determining
the amount of light that can spill over (or “trespass”) into an adjacent
area without being offensive.
In order to simplify Dr. Lewin’s recommendations, and to take a
more reasonable approach to ensure that EMCs are sufficiently
visible but not overly bright, it is recommended that EMCs not
exceed 0.3 footcandles over ambient lighting conditions
when measured at the recommended distance, based on
the EMC size.
Email signhelp@signs.org to receive Dr. Lewin’s original research.

2. Technology utilized to ensure appropriate
brightness.
Most EMCs are designed to produce sufficient brightness to
ensure clear legibility during daylight hours. However, daytime
brightness settings are usually inappropriate for night-time
viewing. The following general methods are used to dim an
EMC for appropriate night-time viewing:
1. Manual Dimming. Using this method, the sign operator dims
the display in response to changing ambient light conditions.
2. Scheduled Dimming. Sunset-sunrise tables allow an EMC
to be programmed to dim at the same time that the sun sets
and rises. This method is generally acceptable, but is more
effective when used as a backup to automatic dimming controls
capability, such as photocell technology.
3. Photocell Technology. An EMC that utilizes photocell technology
can automatically dim as light conditions change. A photocell
sensor alerts the display to adjust brightness according to
ambient light conditions.

...it is recommended that EMCs not
exceed 0.3 footcandles over ambient
lighting conditions when measured at
the recommended distance,
based on the EMC size.
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RECOMMENDED LEGISLATIVE
LANGUAGE

“

Electronic Message Center (EMC) Criteria: The night-time
illumination of an EMC shall conform with the criteria set forth in
this section.
A. EMC Illumination Measurement Criteria: The illuminance of
an EMC shall be measured with an illuminance meter set to measure
footcandles accurate to at least two decimals. Illuminance shall be
measured with the EMC off, and again with the EMC displaying a
white image for a full color-capable EMC, or a solid message for a
single-color EMC. All measurements shall be taken as close as practical
to a perpendicular plane of the sign at the distance determined by the
total square footage of the EMC as set forth in the accompanying
Sign Area of a Sign versus Measurement Distance table.
B. EMC Illumination Limits: The difference between the off and
solid-message measurements using the EMC Measurement Criteria
shall not exceed 0.3 footcandles at night.

C. Dimming Capabilities: All permitted EMCs shall be equipped
with a sensor or other device that automatically determines the ambient
illumination and programmed to automatically dim according to
ambient light conditions, or that can be adjusted to comply with the
0.3 footcandle measurements.
D. Definition of EMC: A sign that utilizes computer-generated
messages or some other electronic means of changing copy. These
signs include displays using incandescent lamps, LEDs, LCDs or a
flipper matrix.

”

SIGN AREA VERSUS MEASUREMENT DISTANCE
AREA OF SIGN
sq. ft.

MEASUREMENT
(ft.)

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
110
120
130
140
150
160
170
180
190
200
220
240
260
280
300

32
39
45
50
55
59
63
67
71
74
77
81
84
87
89
92
95
97
100
105
110
114
118
122
126
130
134
138
141
148
155
161
167
173

* For signs with an area in square feet other than those specifically listed in the table
(i.e., 12 sq ft, 400 sq ft, etc), the measurement distance may be calculated with the
following formula: Measurement Distance = Area of Sign Sq. Ft. x 100
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HOW TO MEASURE THE NIGHT-TIME BRIGHTNESS
OF AN EMC WITH OPERATIONAL CONTROL
(Note: This method can be completed by one individual, but requires operational control to shutoff the EMC)

STEP 1

STEP 3

OBTAIN AN ILLUMINANCE METER.

DETERMINE THE MEASUREMENT DISTANCE.

Purchase or otherwise procure an illuminance meter. Most city/county
traffic departments have an illuminance meter, which are also referred
to as lux or footcandle meters (lux is the metric measure of illuminance;
footcandles is the English measure of illuminance). The illuminance
meter must have the ability to provide a reading up to two decimal
places and must be set to read footcandles. It is preferred to have
an illuminance meter with a screw-mount that allows the sensor to
be mounted on a tripod. A tripod ensures that the highly sensitive
sensor is held perfectly still; otherwise it may be difficult to obtain
an accurate reading.

Using the total square footage found in Step 2, look up the measurement
distance in the table provided in the Recommended Legislative
Language on page 8, to determine the distance to measure the
brightness of the EMC. The distance should be measured perpendicular
to the EMC sign face. The use of a measuring wheel, laser finder
or a smartphone app are the most convenient ways to measure
the distance.

STEP 2
DETERMINE SQUARE FOOTAGE.
Determine the square footage of the face of the electronic message
sign (EMC) by multiplying the height and width of the EMC. This information may be available in a permit application, or can be determined
by physically measuring the height and width of the EMC. Do not
include the sign face square footage attributable to any additional
static signs associated with the EMC (if applicable).

© International Sign Association 9

ISA RESEARCH

STEP 4

STEP 6

PREPARE THE DISPLAY FOR TESTING.

ENSURE THAT THE DISPLAY CAN ADJUST TO DIFFERENT
AMBIENT CONDITIONS.

Ensure that the EMC is programmed to alternate between a solid white
(or in the case of a monochrome display – the solid color of the display)
message and a blank message. The community may require that the
sign owner cooperate with testing by programming the EMC for
testing upon written notice.

Inspect the sign to ensure that it incorporates a photocell or other
technology to ensure that the display can adjust according to ambient
lighting conditions.

STEP 5
USE AN ILLUMINANCE METER TO MEASURE THE BRIGHTNESS
OF THE EMC.
Mount the sensor of your illuminance meter to a tripod and orient
the sensor directly towards the face of the EMC at the measurement
distance determined in Step 2.
Ensure that the illuminance meter is set to measure footcandles up
to two decimal places. As the display alternates between a solid
white message and an “off” message, note the range of values on the
illuminance meter. If the difference between the readings is less than
0.3 footcandles, then the brightness of the display is in compliance.
If not, the display will need to be adjusted to a lower brightness
level using the manufacturer’s recommended procedures.

As the display alternates between a solid
white message and an “off” message, note
the range of values on the illuminance meter.
If the difference between the readings is
less than 0.3 footcandles, then the
brightness of the display is in compliance.
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HOW TO MEASURE THE NIGHT-TIME BRIGHTNESS
OF AN EMC—WITHOUT CONTROL OF THE SIGN
(Note: This method requires two individuals, but does not require operational control of the EMC.)

There will be instances where the EMC illumination needs to be
evaluated to ensure that it does not exceed the brightness levels
established in the municipal sign ordinance. If the municipality is
unable to obtain access to the sign controls or attempting to take the
measurement after business hours, this method should be followed.
Unlike the six-step process described previously, this process measures
the difference in brightness between the sign in operation and when
the sign is completely blocked from the illuminance meter. This procedure is extremely simple and requires only an illuminance meter and
a piece of painted cardboard cut to the proper size.

STEP 1

STEP 4
POSITION THE TESTERS.
Based on the size of the digital display, the person conducting the test
should position themselves as close to directly in front of the digital
display as practical, at the appropriate distance (calculated in Step 3).
A helper should position themselves about 7 ft. to 10 ft. in front of
the light meter and hold up an opaque, black sheet of material that
is roughly 12 in. high by 40 in. wide. (Regular cardboard painted
matte black works well for this.) The sheet should be positioned so it
blocks all light from the EMC, but still allows the remaining ambient
light to register on the illuminance meter.

OBTAIN AN ILLUMINANCE METER.
(See previous Step 1)

STEP 2
DETERMINE SQUARE FOOTAGE.
(See previous Step 2)

STEP 3

This helper should use a cardboard sheet to block the EMC light from the
footcandle meter. This will establish the baseline footcandle reading.

DETERMINE THE MEASUREMENT DISTANCE.
(See previous Step 3 or use (Area of Sign in Sq. Ft. x 100))

After the cardboard block is held in
place, a reading should be taken for the
ambient light.

Landscape Lights

House
Lights

Commercial Lights
Street Lights

Traffic Lights

In this example, various light sources are
impacting the photocell measuringLandscape
2.3 Lights
Traffic Lights
footcandles of ambient light.

House
Lights

Commercial Lights
Street Lights

This is the baseline for the measurement.
Write it down.
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Landscape Lights

House
Lights

Commercial Lights
Street Lights

Traffic Lights

STEP 5
USE AN ILLUMINANCE METER.
The illuminance meter should be held at a height of about 5 ft.
(which is approximately eye level) and aimed directly at the EMC.
The illuminance meter will account for surrounding sources of light
or the absence thereof.

In this case our ambient light reading was 2.3 fc. The new light reading
with the LED displaying a full white frame cannot read above 2.6 fc or 2.3
(ambient) + 0.3 (threshold). If a full white frame cannot be arranged, watch
the meter to see if any ad exceeds 2.6 fc.

At this point, readings should be taken from the illuminance meter
to establish a baseline illumination level. (ISA recommends that the
illuminance meter is capable of levels to 2 decimal places 0.00).
Once the baseline level is established, add 0.3 footcandles to the
baseline level to calculate the max brightness limit. (For example:
Baseline reading is 3.15 footcandles. The max brightness level is
3.45 footcandles.)

STEP 6
DETERMINE THE BRIGHTNESS LEVEL.
Remove the opaque sheet from blocking the EMC. Watch the footcandle meter for 3 to 5 minutes to see if the max brightness level is
exceeded by any of the images on the sign. If the readings do not
exceed the max brightness levels, then the EMC illumination is in
compliance.
If any of readings consistently exceed the max brightness level, the
lighting level is not in compliance. In this scenario, the municipality
will need to inform the sign owner of noncompliance and take
appropriate steps to ensure that the EMC be adjusted to a lower
brightness level using the manufacturer’s recommended procedures.

If any of readings consistently exceed
the max brightness level, the lighting level
is not in compliance.
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