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ENERGY CODES AND LIGHTING

Michael Chow, PE, CxA, LEED AP BD+C, Metro CD Engineering, Columbus, OH

Lighting designers have many resources when designing energy-
efficient lighting in nonresidential buildings. Designers do not have 
to sacrifice quality or reduce lighting levels just to meet energy 
codes.

According to the U.S. Department of Energy, lighting accounts for 
20% of total commercial buildings’ energy use. Energy codes were 
first developed in response to the energy crisis in the 1970s. Energy 
codes have led to the development of more efficient lighting.

The efficacy of a light source is measured in lumens per watt. The 
higher the number, the more energy-efficient the light source. 
For example, early versions of LED light sources were roughly 
60 lumens/W. It is common now to see LED light sources with an 
efficacy greater than 90 lumens/W.

There are two major energy efficiency standards/codes in the 
United States. These energy codes encompass lighting and the 
amount of energy, typically measured in watts per square foot, for a 
building or area.

The first standard is ASHRAE Standard 90.1: Energy Standard for 

Buildings Except Low-Rise Residential Buildings. The second code 
is the International Energy Conservation Code (IECC) developed by 
the International Code Council (ICC); all states have adopted some 
version of this.

Energy codes, such as ASHRAE Standard 90.1 and the IECC, are 
updated every 3 years. Typically, every update results in more 
stringent energy codes and lower lighting energy use as compared 
with the previous version.

ASHRAE Standard 90.1 along with the IECC have both been widely 
adopted as the benchmarks for energy efficiency in buildings. They 
have become the basis for building codes, and the standard for 
building design and construction throughout the United States. 
There are other energy codes such as California Title 24 and 
various other local energy codes. 

Understanding codes in your area
How does a lighting designer know what codes and standards apply 
to the designer’s project? A very useful resource can be found at 
the U.S. Department of Energy’s www.energycodes.gov website, 
which lists the energy codes for each state. Local codes should 
also be checked by the lighting designer because local codes may 
supersede state codes in some states.

http://www1.eere.energy.gov/buildings/publications/pdfs/corporate/bt_stateindustry.pdf
http://www1.eere.energy.gov/buildings/publications/pdfs/corporate/bt_stateindustry.pdf
https://www.ashrae.org/resources--publications/bookstore/standard-90-1
https://www.ashrae.org/resources--publications/bookstore/standard-90-1
http://www.iccsafe.org/codes-tech-support/codes/2015-i-codes/iecc/
http://www.iccsafe.org/
http://www.energy.ca.gov/title24/
http://www.energycodes.gov
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There is a section on the website titled “Status of State Energy Codes,” with a drop-down 
menu allowing a lighting designer to select the state in which the project is located. Once a 
state is selected, the website will redirect the designer to the state-specific page that lists the 
commercial and residential energy codes. As an example, see Figure 1 for the listing for Ohio 
as of Aug. 1, 2016.

There also are pertinent links for energy codes related to each state. This includes ASHRAE 
90.1, the IECC, and/or other energy codes. For example, the Current Code column in Figure 
1 shows the 2009 IECC as the current energy code. It also states that ASHRAE 90.1-2007 is 
allowed as an energy code as a direct reference to the 2009 IECC. So for Ohio, both the 2009 
IECC and ASHRAE 90.1-2007 are acceptable current energy codes.

It is important for a lighting designer to communicate with the rest of the design team 
when more than one energy code can be used. A consensus should be made among the 
design team members early in the design phase as to which energy code will be used. Most 
authorities having jurisdiction (AHJs) do not allow mixing of energy codes. For example, a 
lighting designer would not be allowed to show that the lighting design for a commercial 
building meets the 2009 IECC while the rest of the design team shows compliance with 
ASHRAE 90.1-2007. 

Tools that help meet the codes
How does a lighting designer figure out how a commercial lighting design will meet the energy 
code? Determine what your project’s requirement is by selecting the state, as described above, 
and view the state’s “approved compliance tool.” A lighting designer will need to know what 
form or tool is required to show that a project’s lighting design complies with the state energy 
code. The compliance tool usually encompasses the design of the building’s HVAC system, 
the building envelope, and the building’s power in addition to the lighting design.

The most commonly used tool is COMcheck. In an example used with Figure 1, Ohio’s 
energy code shows COMcheck as an approved compliance tool.

ENERGY CODES AND LIGHTING (continued)

Figure 1. Example of a state’s energy codes listed on 
energycodes.gov. This figure shows the Ohio Building 
Commercial Energy Code as of Aug. 1, 2016. Courtesy: 
U.S. Department of Energy
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Background

https://www.energycodes.gov/comcheck
http://energycodes.gov.
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The COMcheck software product group allows the lighting 
designer to determine whether new commercial or high-
rise residential buildings, additions, and alterations meet the 
requirements of the IECC and ASHRAE Standard 90.1, as well as 
several state-specific codes. COMcheck also simplifies compliance 
for building officials, plan checkers, and inspectors by allowing 
them to quickly determine if a building project meets the code.

Figure 2 shows which states can use COMcheck to show commercial 
buildings’ energy code compliance. States that do not allow 
COMcheck will have a link to the accepted compliance tool/method 
once the state has been selected from the Status of State Energy 
Codes section of www.energycodes.gov.

COMcheck comes in many variations and can be downloaded onto 
a computer. There is also a Web-based version. The user interface 
is similar for both versions. Figures 3 and 4 show both versions’ 
home screens.

The lighting designer should verify that the latest version of 
COMcheck is being used. This should be done before a project is 

ENERGY CODES AND LIGHTING (continued)
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Figure 2. This figure shows which states allow the use of COMcheck software to show 
compliance with the energy code. Courtesy: U.S. Department of Energy

Figure 3. A screenshot of the desktop version of COMcheck shows an example project’s 
home screen. Courtesy: Metro CD Engineering LLC

Figure 4. This screenshot of the Web-based version of COMcheck shows an example 
project’s home screen. Courtesy: Metro CD Engineering LLC

http://www.energycodes.gov
https://www.energycodes.gov/comcheck


Sponsored by

6

Energy Codes 
and Lighting 3

Energy Codes and Lighting 
in Smart Buildings 10

Your Questions 
Answered 13

A Comprehensive Look at 
the Intelligent Building 19

From the Ceiling 
to the Cloud 28

Cree Company Profile 34

started and again before it is ready to be submitted for code plan 
review. When connected to the Internet, the desktop version of 
COMcheck will automatically check for a newer version whenever 
it is first opened. The software also will provide a link to download 
the latest version.

Each project should have all the project details filled out even 
though it is listed as optional in COMcheck. This will help provide 
the plans examiner with details of the building location, the 
owner’s contact, and the lighting designer. The designer/contractor 
section should list the name and contact information of the 
designer/engineer of record for the lighting design. This should 
match the name of the professional engineer’s seal on the lighting 
plans.

Building area versus space-by-space method
COMcheck’s “Interior Lighting Method and Areas” section is where 
the rubber meets the road. This is where the designer finds out 
if the lighting design meets the energy code. ASHRAE Standard 
90.1 allows either a “building area method” or the “area category 
(space-by-space) method.”

ASHRAE Standard 90.1’s lighting section has a table that lists the 
lighting-power densities (LPD) using the building area method 
and also the space-by-space method. The building area method 
typically is easier to use than the space-by-space method. This is 
because the designer only needs to enter the entire square footage 
of the building or the area of an existing building being added or 
renovated to determine compliance.

Let’s compare the building area method to the space-by-space 
method. ASHRAE Standard 90.1-2007 has a table that lists “office” 
for the building area method with an LPD of 1.0 W/sq ft. The same 
standard lists an “office-open plan” with an LPD of 1.1 W/sq ft. A 
lighting design may not comply with the building area method, but 
may comply with the space-by-space method due to the trade-offs 
allowed.
 
Figure 5 shows an example of a COMcheck’s whole building area 
method concerning a 10,000-sq ft office building with hypothetical 
LED lighting fixtures. This example shows the project is not in 
compliance with the building area method’s LPD of 1.0 W/sq 
ft- which equates to 10,000 W. The example has a total proposed 
wattage of all the lighting fixtures at 10,104 W, which exceeds the 
allowable 10,000 W by 1%.

ENERGY CODES AND LIGHTING (continued)

Figure 5. This is an example of a project using COMcheck’s whole building method 
showing noncompliance with the energy code. Courtesy: Metro CD Engineering LLC
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Figure 6 shows the same building using COMcheck’s space-by-
space method. Each area within the building was entered along 
with the lighting fixture used in each area. Note that the office-
open plan and the “office-enclosed” have similar LPDs of 1.1 W/
sq ft, which is greater than the office LPD of 1.0 W/sq ft for the 
building area method. Even with the other supporting spaces listed 
(corridor, restroom, electrical/mechanical room), the total of these 
spaces has an allowable wattage of 10,850 W. This amount is 850 
W greater than the allowable 10,000 W using the building area 
method.

Our office example shows that the space-by-space method allows 
more watts for compliance than the building area method. This 
allows our sample project to comply with the energy code selected 
(ASHRAE Standard 90.1-2007).

What does a designer select if a project’s space is not listed in 
the ASHRAE Standard 90.1 space-by-space-method LPD table? 
ASHRAE Standard 90.1 states selection of a reasonable equivalent 
category shall be permitted. The designer should keep in mind that 
the AHJ (typically, the plans examiner) is the decision-maker when 
it comes to interpreting if the selected equivalent category will be 
allowed. 

Making sense of COMcheck
Learning to select and input the lighting design’s lighting fixtures 
into COMcheck can be confusing. For example, COMcheck has 
several different types of LED light sources to select from, 
including but not limited to, LED multifaceted reflector (MR), LED 
parabolic aluminized reflector (PAR), LED A lamp, LED linear, etc. 
Once the light source is selected, the designer is provided several 
different wattages for the light source.

A lighting designer may be confused about which wattage to 
select if there is not an exact match for the lighting fixture being 
input into COMcheck. The lighting fixture that most closely 
matches the energy (watts) used should be selected. The 
designer can then manually input the energy each fixture uses, 
which is commonly referred to as “input watts,” into COMcheck’s 
“Fixture Wattage” form box.

It is important to ensure the correct input wattage is entered for 
each light source’s fixture wattage. COMcheck provides a default 
for many light sources. A common challenge that designers face 
is identifying the correct value to enter in the fixture wattage 
section.

ENERGY CODES AND LIGHTING (continued)

Figure 6. This is an example of a project using COMcheck’s space-by-space method 
showing compliance with the energy code. Courtesy: Metro CD Engineering LLC



Sponsored by

8

Energy Codes 
and Lighting 3

Energy Codes and Lighting 
in Smart Buildings 10

Your Questions 
Answered 13

A Comprehensive Look at 
the Intelligent Building 19

From the Ceiling 
to the Cloud 28

Cree Company Profile 34

According to the COMcheck Software User’s Guide, designers 
may either use the typical input wattage provided by the 
software or override it with a value based on the equipment the 
designer intends to install. In either case, the designer needs 
to be prepared to provide supporting documentation based on 
the manufacturer’s literature to the building department, if 
requested.

Most LED light sources have varying input watts dependent 
upon the color temperature and lumen output. The designer can 
typically find the input watts for each LED light source by finding 
the specification sheet for a fixture and then locating the color 
temperature and lumen output package that matches the lighting 
fixture used for the design.

ENERGY CODES AND LIGHTING (continued)

High-intensity discharge (HID) light sources need to include the 
input watts for the fixture wattage. For example, a lighting fixture 
with a ceramic 150 W metal halide pulse-start lamp needs to 
use the input wattage with both the lamp and the ballast. This 
information is usually obtained from the ballast manufacturer. A 
typical input wattage for this type of combination is 168 W.

Fluorescent light sources need to take into account the lamp 
wattage and the ballast wattage for the fixture wattage. There 
are many different ballast factors available that can alter the 
fixture wattage, and it is important that the designer enters the 
correct combination of lamp and ballast.

Lighting control wattage credits are not allowed in ASHRAE 
Standard 90.1. Lighting control credits were included in Standard 
90.1-1989 as a trade-off for increased installed (proposed) 
lighting power. However, the lighting control credits were 
complicated to apply.

The control credit approach was also abandoned with ASHRAE 
90.1-1989R for reasons of simplicity. Some felt the credits in 
ASHRAE 90.1-1989 had been ineffective in motivating the use of 
advanced controls because users were able to show compliance 
without using the credits. COMcheck does not allow control 
credits, and this allows the program to avoid complicated 
calculations related to controls.

Daylighting-control requirements were first introduced in 
ASHRAE Standard 90.1-2010 and have now been expanded in 
ASHRAE 90.1-2013 and IECC 2015. Increased LPD is allowed 

https://www.energycodes.gov/sites/default/files/documents/BECP_COMcheck Software User's Guide for 90.1-2004 and 90.1-2007_Oct2009_v00.pdf
http://www2.cree.com/led-lighting-for-lighting-designers?utm_campaign=cree-1617-comm&utm_medium=custom-content&utm_source=cse


Sponsored by

9

Energy Codes 
and Lighting 3

Energy Codes and Lighting 
in Smart Buildings 10

Your Questions 
Answered 13

A Comprehensive Look at 
the Intelligent Building 19

From the Ceiling 
to the Cloud 28

Cree Company Profile 34

ENERGY CODES AND LIGHTING (continued)

when daylight controls are available as per ASHRAE Standard 
90.1 when using the space-by-space method.

COMcheck also provides a requirements checklist in the lighting-
compliance report relating to controls, switching, and wiring. 
Lighting designers should ensure the design meets or exceeds 
these requirements. Some of the requirements may be not 
applicable to a project. 

Energy efficiency guidelines
Lighting designers should keep in mind that compliance with the 
energy code is the minimum requirement. There may be other 
project requirements, such as a certain U.S. Green Building 
Council LEED certification level for the project (Certified, Silver, 
Gold, and Platinum). LEED certification for new construction and 
major renovations to existing buildings requires that projects 
exceed ASHRAE Standard 90.1-2007 for LEED v3 and ASHRAE 
90.1-2010 for LEED v4. This requirement is mandated through 
the Energy and Atmosphere Minimum Energy Performance 
prerequisite.

LEED projects seeking certification commonly have a lighting 
design that exceeds the energy code requirements for LPD. Most 
LEED projects seeking certification need to exceed the energy 
savings over the minimum required by the Minimum Energy 
Performance prerequisite. The Optimize Energy Performance 
credit takes into account HVAC, lighting, hot-water heating, 
and other systems that use energy. Credits are achieved 
by the percentage the design exceeds the Minimum Energy 
Performance prerequisite requirements.

Energy codes help reduce a commercial building’s lighting-
energy consumption by limiting the amount of energy (wattage) 
that can be installed. Other standards and certifications, such as 
LEED certification, require buildings to use less energy than the 
energy code allows.

Lighting designers need to determine what energy codes apply to 
their project. COMcheck is a useful tool to show a lighting design 
complies with an energy code. 

http://www.usgbc.org/
http://www.usgbc.org/
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ENERGY CODES AND LIGHTING IN SMART BUILDINGS

Shanna Olson, LC, MIES, KJWW Engineering Consultants, Chicago, IL

Successful lighting design in smart buildings can be achieved 
in many ways.

Lighting is an integral component of smart buildings and is 
one of the variables that is affected by—and in some cases 
drives—a design team’s decision to follow ASHRAE 90.1-2010 
or IECC 2012 energy codes.

In October 2011 the Dept. of Energy adopted ASHRAE 90.1-2010 
as the national reference standard. Overall, ASHRAE Standard 
90.1-2010 has theoretically reduced energy consumption 
by slightly less than 20% in comparison to ASHRAE 90.1-
2007. Further, the federal government mandated that all 
states update their energy codes to meet or exceed ASHRAE 
90.1-2010 by October 2013. While many states have so far 
ignored this injunction, a handful have already complied and 
several more are expected to follow within the next year. The 
majority of these states have adopted International Energy 
Conservation Code (IECC) 2012 with an alternate to follow 
ASHRAE 90.1-2010.

Both IECC 2012 and ASHRAE 90.1-2010 include significant 
changes to the lighting sections compared to previous 
versions, including but not limited to the scope, lighting power 
density, and controls requirements. While IECC and ASHRAE 
are similar in overall intent, small differences exist. Many 
designers believe that IECC may be a less expensive design 
alternative, and certainly the lighting sections uphold that 
theory. For example, ASHRAE is more stringent in regard 
to scope as well as lighting controls. However, it may offer 
greater flexibility in other areas such as lighting power density 
in combination with the related allowances.

https://www.ashrae.org/standards-research--technology/standards--guidelines
http://publicecodes.cyberregs.com/icod/iecc/2012/
http://www.gpo.gov/fdsys/pkg/FR-2011-10-19/pdf/2011-27057.pdf
https://www.ashrae.org/resources--publications/bookstore/standard-90-1
https://www.ashrae.org/resources--publications/bookstore/standard-90-1
https://www.ashrae.org/standards-research--technology/standards--guidelines
https://www.ashrae.org/standards-research--technology/standards--guidelines
http://www.iccsafe.org/codes-tech-support/codes/2015-i-codes/iecc/
http://www.iccsafe.org/codes-tech-support/codes/2015-i-codes/iecc/
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A design team typically considers up to four criteria when 
choosing a code to follow.

1. Will all disciplines be able to meet the code requirements? For 
example, the building envelope section of IECC 2012 may be 
too stringent or the mechanical requirements too unrealistic. 
Conversely, the receptacle control requirements under 
ASHRAE 90.1-2010 may be unamenable to a client.

2. Is the project new construction or an alteration? Compared to 
ASHRAE 90.1-2010, IECC 2012 appears less stringent in the 
lighting section for existing buildings than new. For example, 
the lighting scope for alterations is much tighter in ASRHAE 
90.1-2010 than IECC 2012. Under ASHRAE 90.1-2010, lamp 
plus ballast replacement is considered an alteration, whereas 
under IECC 2012 it is considered maintenance.

3. Will the project benefit from the allowances and exemptions 
offered by one code or the other? For example, in ASHRAE 
90.1-2010, retail spaces are exempt from the daylight 
harvesting requirements.

4. Is U.S. Green Building Council LEED certification being 
pursued? LEED 2009 follows ASHRAE 2007, while LEED v4 
follows ASHRAE 90.1-2010.

Ultimately the decision to follow IECC 2012 or ASHRAE 90.1-2010 
is based on a cost and design implication breakdown. In many 
ways this can act like a mini design charrette to accelerate early 
communication.

Extraordinary advancements in lighting technology also affect 
the way a project meets or exceeds the code, particularly in 
smart buildings. The LED market has boomed in the past 7 years, 
providing more cost-effective, efficacious, and aesthetically 
pleasing solutions. At the same time, many linear fluorescent 
lamps have made significant strides in their lamp life, in some 
cases more than tripling the standard fluorescent lamp life.

The lighting controls market likewise has grown. It is becoming 
routine to provide a building-wide network control system. A 
broad variety of control protocols are available and selection is 
typically based on lamp choice, programmatic requirements, and 
budget. Many spec-grade LED luminaires come standard with 
0 to 10 V dimming drivers. Thus, 0 to 10 V dimming control has 
made a resurgence. For high-performing buildings, digital control 
protocols are frequently selected; two of the more common are 
DALI (digital addressable lighting interface) and DMX (digital 
multiplex).

On a smaller scale and often because of code requirements, many 
occupancy sensors are being set to function as vacancy sensors or 
50% occupancy sensors, under which the luminaires will still shut 
off automatically. When using a vacancy sensor, a manual control 
is required to turn on the lighting. However, the 50% occupancy 
sensors allow up to half of all lamps or 50% illumination to come 
on automatically.

Exterior lighting controls also have made substantial 
improvements. Integrated occupancy sensors, photocells, time 
clocks, and dimming are becoming common place, depending on 

ENERGY CODES AND LIGHTING IN SMART BUILDINGS (continued)

http://www.usgbc.org/
http://www.usgbc.org/Docs/Archive/General/Docs5546.pdf
http://www.usgbc.org/leed/v4/
http://kjwwblog.com/2014/04/23/led-vs-fluorescent-lighting/
http://www.dali-ag.org/discover-dali/dali-standard.html
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the lamp source. Beyond the lamp source, the selection of the 
exterior controls may depend on the code the project is following, 
the initial budget, and programmatic requirements.

These new lamp and control technologies, in conjunction with 
scientific discoveries, have given rise to new luminaire aesthetics 
and design concepts. Edge-lit LED and organic LED (OLED) 
luminaires have created luminous planes and floating forms. 
New knowledge of how photosensitive retinal ganglion cells 
interact with the body’s circadian system has created a field of 
new design concepts. Employing color-changing or dynamic white 
LED luminaires with DMX or DALI controls allows the lighting 
to change color or tone throughout the day to enhance circadian 
rhythms, which may improve health and well-being. These same 
technologies are often applied to wayfinding, with luminaire types 
or colored light employed to help occupants move through a 
complex building.

The ever-increasing complexity of smart building systems and 
architecture make it imperative for the design and construction 
team as well as ownership to have open communication and 
documented coordination.

Unfortunately, energy and budget goals and their implications 
often are not well understood by all parties.

According to the national commissioning manager of one large 
engineering firm, both ASHRAE and IECC require projects to be 
commissioned to prove energy performance. The IECC, however, 
allows the registered design professional to commission the 

ENERGY CODES AND LIGHTING IN SMART BUILDINGS (continued)

HVAC systems but not the lighting controls. This system must 
be commissioned by an independent party, a requirement that 
provides another challenge when determining which code a project 
will follow.

Clearly there is no one-size-fits-all approach to energy codes and 
lighting in smart buildings. However, when design, construction, 
and ownership collaborate, then projects can employ new 
luminaire and control technologies to meet and go above and 
beyond energy code requirements.
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YOUR QUESTIONS ANSWERED: NEXT-GENERATION LIGHTING: 
THE EMERGENCE OF POE FOR LIGHTING AND CONTROLS

Using Power over Ethernet (PoE) not only 
cuts installation and commissioning costs, 
but—more importantly—opens the door to 
endless building integration options that 
build upon the idea of intelligent or high-
performance buildings. Read answers 
to questions that were not addressed in 
the live Sept. 20, 2016, webcast Next-
generation lighting: the emergence of PoE 
for lighting and controls.

Question: Do you have case studies that compare a typical 
office building with fluorescent lamps versus an “equivalent” 
Power over Ethernet (PoE) application?

John Casadonte: Please see this Quest case study for an example.
.
Question: What is the 90 W standard distance limitation?

Casadonte: 100 meters.

Question: What is the current technology maximum for a PoE 
wattage available on a given category cable for a lighting 
fixture?

Casadonte: A little over 100 W as the Cat-x will likely begin to 
overheat if pushed further. The expectation is that new cable 
technology will be in place as the PoE standards grow.

Question: NFPA 70: National Electrical Code (NEC) requires 
complete separation of wiring for emergency lighting circuits. 
How do you configure your system to provide separation of 
normal power lighting from emergency?

Casadonte: A separate PoE switch and Cat-x cabling.

Question: How do we guard against obsolescence in cabling 
when Cat-8 is already on the horizon?

Casadonte: A tough question to address. Historically most data 
vendors have handled product/technology very gracefully, but we 
are now facing a tremendously fast ramp-up and it is likely some 
investments today may be lost as time progresses.

Question: Are the PoE lighting devices more energy efficient 
than their 120/277 V equivalents? That is comparing LED to 
LED.

Casadonte: About the same.

John Casadonte
Product Marketing Manager, 
Cree

http://www.csemag.com/media-library/webcasts/2016-webcasts/92016-webcast.html
http://www.csemag.com/media-library/webcasts/2016-webcasts/92016-webcast.html
http://www.csemag.com/media-library/webcasts/2016-webcasts/92016-webcast.html
http://lighting.cree.com/applications/case-studies/quest
http://www.nfpa.org/70
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Question: Will the egress lighting/emergency be color 
indicating?

Casadonte: All depends on the luminaire. Speaking specifically on 
our Cree portfolio, we have field changeable color temperatures. 
In our case, the answer is yes.

Question: A few lighting vendors are claiming that PoE 
switches have 3 to 5 years to become a viable solution for 
lighting power. They are not very effective right now. Is that 
true?

Casadonte: As stated in the presentation, the 60 to 90 W range 
is a limit to the number, type, and application (indoor/outdoor) 
luminaires that can be used. Ethernet switch manufacturers are 
rapidly re-tooling to accommodate a much expected fast growth 
rate.

Question: What double redundancy features can we build into 
these systems?

Casadonte: At this time, the redundancy is centered solely 
around source power. If the PoE switch loses power it should be 
configured with an uninterruptible power supply (UPS) or backup 
generator. This is no different in philosophy as emergency battery 
backup on a luminaire.

Question: The presentation did not include any of the technical 
challenges in implementing a PoE powered system for 
lighting. The benefits of this system are similar to a digital 

addressable system with 120-V power. The main focus should 
have been how such a system is implemented and what are the 
current restrictions and how those will be addressed in the 
future?

Casadonte: Check out this article by Sandra Gittlen in 
Computerworld to understand the challenges of PoE.

Question: With regard to safety: Fire might cut or melt the PoE 
wiring isolating people in islands. Why would you want to use 
PoE rather than dedicated armored cabling and controls?

Casadonte: Definitely a concern and not to be overlooked in the 
design and layout of the PoE solution. Options include separating 
PoE paths, using redundant PoE switches, and even conduit to 
protect certain feeds of the Cat-x cabling. I do believe this is a 
challenge for this technology but feel confident it is addressable.

Question: PoE 60 W each device—what is the total per wire?

Casadonte: Each PoE port supports one PoE device (phone, 
wall switch, luminaire). The standards today do not account for 
a “multidrop” implementation where more than one device is 
supported per cable. Additional technology is needed to manage 
the power consumption in a judicial manner.

Question: Please provide more detail about the capability of 
PoE switches?

Casadonte: Read this from our technology partner, Cisco.  

YOUR QUESTIONS ANSWERED: NEXT-GENERATION LIGHTING: 
THE EMERGENCE OF POE FOR LIGHTING AND CONTROLS (continued)

http://www.computerworld.com/article/2545422/networking/power-over-ethernet--promise-and-problems.html
http://www.computerworld.com/article/2545422/networking/power-over-ethernet--promise-and-problems.html
http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-2960-series-switches/product_bulletin_c25-512173.html
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Question: What is the efficiency of PoE (i.e., dc line) versus 
ac/dc conversion of now-common LED ac-socket lighting 
fixtures? What percent energy loss (copper loss) with PoE 
when compared to 120 and 277 Vac? Are there voltage loss 
concerns with PoE? That is, the lower voltage means wire 
resistance is more consequential. Is there a wire length 
limitation? Is dc/dc boost circuitry required?

Casadonte: Here is an awesome calculator that can help 
you understand the efficiency of the PoE port and cable 
combination of a given distance.

Question: What nominal voltage level is utilized? Are both ac 
and dc being used? What’s the maximum current?

Casadonte: I think you will find this reference site to be of value:
http://www.veracityglobal.com/resources/articles-and-white-
papers/poe-explained-part-2.aspx

Question: Does Cisco own this technology?

Casadonte: Cisco is instrumental in pushing the standard.

Question: Industrially, sensor re-commissioning every 3 
years is expensive. How often to do these new PoE sensors 
need re-commissioning?

Casadonte: Lighting vendors selectively source components 
(i.e. sensors) and the reliability and accuracy levels are 
taken into consideration in product positioning. If a product 

incorporates a high-end sensor, then we are dealing with 
significant price differences that consumers may not be willing 
to pay.

Question: Is there a battery back-up system that can be built 
into each fixture?

Casadonte: This is no longer a function of the luminaire, but 
now is in the hands of the PoE switch and the rules specified in 
the configuration.

Question: Is there a color coding requirement for the PoE 
cabling for lighting versus data or fire alarm system, low-
voltage Cat-5 and Cat-6 cabling?

Casadonte: No requirement. Likely this will fall into the 
decision of the IT teams to help easily identify the purpose of a 
Cat-5 cable’s responsibility when identified in the ceiling/wall/
floor.

Question: It seems like there will be a lot more Ethernet 
wiring to power the same amount of lights compared to 277 V 
system.

Casadonte: Not all PoE solutions will prove a better cost. Size 
of the installation and coverage areas are factors. Do not forget 
that labor will be significantly lower with PoE.

Question: Will larger AWG wires be required for Ethernet 
cables in long runs, or with several devices to power?

YOUR QUESTIONS ANSWERED: NEXT-GENERATION LIGHTING: 
THE EMERGENCE OF POE FOR LIGHTING AND CONTROLS (continued)

http://beyond-wifi.com/poe/poe-calc.html
http://www.veracityglobal.com/resources/articles-and-white-papers/poe-explained-part-2.aspx
http://www.veracityglobal.com/resources/articles-and-white-papers/poe-explained-part-2.aspx
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Casadonte: Not at this time; Cat-5, Cat-5e, and Cat-6 cabling 
today use 22 AWG or 24 AWG and, in rare instances, 26 AWG for 
very short runs.

Question: Comment rather than question: The use of “high-
voltage” earlier was misused. While I understand the intent 
to distinguish the dc voltage of PoE versus the line voltage 
of traditional lighting (120 or 277 V) these are not “high-
voltage.” While the standards vary some, IEC 60038 defines 
low-voltage as up to 1000 V. NEC defines low voltage as less 
than 600 V.

Casadonte: Noted and thanks for spelling that out. I will be sure 
to use “building voltage” instead of “high-voltage” in the future.

Question: Are these sensors just motion/occupancy (infrared) 
sensors?

Casadonte: Other sensors (gas, temperature, sound) are 
available as well.

Question: Is the cable that much cheaper if you have to run 
plenum-rated cable? I’m seeing $150+ for an average of 80-ft 
runs. Is it one cable per fixture?

Casadonte: Plenum-rated cable has a special insulation that 
has low-smoke and low-flame characteristics. Plenum cable 
is mandated to be installed in any “air handling” space. For 
example, most large office buildings use the ceiling to return air 
to the air conditioning unit. This qualifies this ceiling as a plenum 

ceiling, and all the cables that go through that ceiling must be 
plenum-rated. Please check your local building codes to see if 
you need plenum cable. The reason why it costs so much more is 
because the material required for the insulation must meet the 
standards for plenum cables while also meeting the standards 
for Cat-5e. This material is relatively expensive.

Question: It seems as though having many building systems 
run on one type of cabling would create security and downtime 
concerns, as servers and switches can be subject to failure and 
intrusion. How are these concerns being addressed in the PoE 
industry?

Casadonte: PoE attached devices are configured in a virtual local 
area network (VLAN) with the communication path encrypted to 
minimize (virtually eliminate) security concerns.

Question: Plans for consumer education and implementation?

Casadonte: PoE is largely considered a commercial application 
because of the presence of data networking switches that 
support hundreds/thousands of end points. The consumer/
residential market will likely remain ac power as its source and 
wireless as its communication path.

Question: Talk about greenhouse applications for year-round 
application.

Casadonte: PoE lighting applications can vary wildly including 
its usefulness in greenhouse applications. Assuming most 

YOUR QUESTIONS ANSWERED: NEXT-GENERATION LIGHTING: 
THE EMERGENCE OF POE FOR LIGHTING AND CONTROLS (continued)

https://webstore.iec.ch/publication/153
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greenhouses have open ceilings, a PoE solution really could be 
ideal with one major caveat—an applicable luminaire.

Question: For high-bay occupancy sensors and fixtures, can you 
discuss the value of using PoE versus wireless devices?

Casadonte: PoE is not suited for high-bay products as they typically 
exceed power limitations of the PoE switch.

Question: Do PoE switches that power lighting require any 
special cooling? Typically network switches are in air conditioned 
rooms or fan ventilated enclosures.

Casadonte: Same level of intention required.

Question: In the IT world where the hackers are increasingly 
getting smarter at hacking into secure IT networks, how do you 
see this impact the PoE technology and the ability to control 
lighting systems reliably?

Casadonte: Specific to lighting, there are measures in place to help 
minimize threats, but in all honesty, this will have to be handled by 
the IT staff’s best practices and security policies.

Question: Can solar panels assist PoE without converting to ac 
current?

Casadonte: The question is whether solar panels can keep a PoE 
switch operating.

Question: Do you typically need more racks, bigger IT rooms or 
separate PoE rooms, additional cooling for separate rooms, or 
distribution panels moved from the direct lighting feed to the 
feed for the PoE switching?

Casadonte: The reality is all of what you wrote are considerations. 
For example, are you going to upgrade an existing Ethernet switch 
to PoE or are you just going to run a separate PoE switch? Cost, 
closet space, and building construction are top-of-mind.

Question: Seems like it would be expensive to retrofit a 
building or even a portion of a building to PoE. Do you have 
general rules of thumb of what type/size of buildings this 
would work/be profitable for?

Casadonte: The rule of thumb at this time is not to use PoE in 
retrofit applications. The financials are tough. Other strategies like 
wireless controls make more sense.

Question: Are lighting contractors starting to pick this up and 
start retrofitting buildings to PoE or is this still a very special 
expertise that only Cree provides?

Casadonte: For new installations, contractors are considering PoE 
rather than traditional building power. Nothing unique to Cree in 
this context—it’s really just a business/financial decision by the 
general contractor or electrical contractor.

Question: Will lighting manufacturers begin to incorporate 
multiple methods of power connection? For example will 

YOUR QUESTIONS ANSWERED: NEXT-GENERATION LIGHTING: 
THE EMERGENCE OF POE FOR LIGHTING AND CONTROLS (continued)
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manufacturers begin to make fixtures that can be powered by 
PoE cabling as well as traditional wiring?

Casadonte: This is exactly what we (the industry) have done: Power 
originated from a PoE switch.

Question: Will this system be available for medical offices in 
the future?

Casadonte: To be very clear, hospitals have restrictions per space 
and although I haven’t dived deep into areas like the intensive care 
unit or operating rooms, I feel there will be some restrictions. 
Common areas like waiting rooms, nursing stations, patient 
rooms, stairwells, etc. are likely places for installation.

Question: At what point will Cat cable be required to be 
installed in conduit? 120 W?

Casadonte: Today Cat-x cabling is capable of handling the power 
without conduit. Higher wattage will likely require a new Cat-y 
cable.

Question: What cyber security features are available to prevent 
a hacker using WiFi to take control of the PoE systems?

Casadonte: VLANs, encryption, and password protection.

Question: One Cat cable homerun per fixture?

Casadonte: Yes.

Question: So one light per cable, one light per port in the data 
rack?

Casadonte: Yes.

Question: Have you seen any pushback from the authorities 
having jurisdiction (AHJ) using PoE for emergency power to 
fixtures?

Casadonte: Yes, and there are workarounds, but certainly not as 
well thought-out as today’s standards define for building power-
based solutions.

Question: More PoE switches means a larger UPS, right?

Casadonte: Yes, which needs to be factored in when considering 
payback.

Question: What is the function of the switch? Is it doing any 
power conversion from ac power supply to supply to PoE?

Casadonte: Yes, and its main responsibility is data 
communications.

Question: Have lighting manufacturers made products 
available to work through a PoE platform?

Casadonte: Yes, many manufacturers now support PoE 
luminaires.

YOUR QUESTIONS ANSWERED: NEXT-GENERATION LIGHTING: 
THE EMERGENCE OF POE FOR LIGHTING AND CONTROLS (continued)
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A COMPREHENSIVE LOOK AT THE INTELLIGENT BUILDING

Steve Brown, CAP; Kurt Karnatz, PE, CEM, LEED AP, HBDP, HFDP; 
Rob Knight, CCS,CD

Technology is changing what’s possible for buildings. With the 
advent of smart building technology, heating, cooling, electrical, 
lighting, fire/life safety, and other systems need monitoring and 
intercommunication for optimized efficiency and operation.

Most infrastructure systems deployed in today’s buildings 
are inherently “smart,” with self-contained logical control 
that includes embedded 
performance optimization and 
self-diagnostic algorithmic 
features. While it is understood 
that intercommunication of these 
systems provides tremendous 
opportunity in optimizing 
building operation efficiency, it 
is necessary for the engineer 
to think beyond the building 
automation system (BAS) as the 
link to systems interoperability. 
With sophistication comes the 
need for a BAS and building 

controls that allow for nearly seamless operation of this 
interrelated equipment. Smart buildings and smart cities integrate 
the design of the infrastructure, building and facility systems, 
communications, business systems, and technology solutions that 
contribute to sustainability and operational efficiency.

Today’s truly intelligent buildings interoperate on a common 
converged network where data is shared through an open-source 
platform. Middleware collects, analyzes, and communicates in 
a two-way fashion with the smart systems to best optimize the 

building response and enhance 
the occupant experience. To do 
this effectively and efficiently, the 
engineer must bring together and 
align more stakeholders than in 
the past.

The BAS, with control over the 
building’s HVAC systems, has long 
been viewed as the core smart 
system in a commercial building. 
However, modern construction 
contains many more inherently 
smart devices and subsystems. 
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Electromechanical timers for irrigation and lighting control have 
given way to microprocessors with real-time clocks and the ability 
to network together. Racks of clicking elevator-control relays 
have been replaced by robust and reliable programmable logic 
controllers. Multiple networks crisscross the building, each one 
connecting its specific group of devices, such as surveillance 
cameras, card readers, or fire alarm initiating and notification 
devices. Audio/video systems have grown from stand-alone racks 
of analog-source electronics to buildingwide distribution of digital 
content. Ever more stringent building energy codes essentially 
mandate that networked microprocessor lighting control systems 
be installed instead of an array of interconnected sensors and 
power packs.

Smart features—such as microprocessor control, the ability 
to network together, and some form of user interface and 
configuration software—can now be found in irrigation systems, 
plumbing equipment, all sorts of submeters (including electricity, 
natural gas, domestic water, and hydronic energy), and even fire 
extinguishers and exit signs. The next generation of smart devices, 
coming to market under the Internet of Things (IoT) banner, 
promises the next stage in the evolution of building performance 
monitoring with wireless communication, low-power or completely 
battery-free operation, low cost, small form factor, and a wide 
range of esoteric applications.

These IoT devices frequently report to the vendor’s cloud-based 
application for processing, analysis, reporting, and user interface. 
Google’s $3.2 billion purchase of Nest is a clear indication of the 
bullish outlook tech firms have for future investment in building 

technology and the convergence of building systems and the 
information technology (IT) department.

Benefits of integration
Smart devices and IoT technologies are the conduits to 
capture better and more relevant building data; however, if 
that data remains solely contained within the boundary of 
the original smart building system—BAS, lighting control 
system, electrical power monitoring system, vertical transport 
system, etc.—the power of the collected data cannot be fully 
realized. These independent “silos” of smart devices are, 
at best, inefficient to install, manage, and maintain. Each is 
typically sold and installed by a separate contractor, each is 
operated or monitored by a unique software system, and the 
massive collection of disparate specialty devices makes it all 
but impossible for the average facility operator to become 
adequately trained to maintain most of it properly.

However, if these specialty devices become enabled to share 
their data through an open-source data platform, smart 
building systems become collectively intelligent and their 
effectiveness increases exponentially. When elevators, HVAC 
systems, lighting controls, and other systems are integrated 
with intelligent building platforms, they move beyond the 
collection of data to allowing communication across the 
systems to foster efficiency. Strong building data is the 
foundation of the intelligent building platform, which turns the 
collected data into building intelligence that can be applied to 
foster smarter use of the built environment.

A COMPREHENSIVE LOOK AT THE INTELLIGENT BUILDING (continued)
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Two generic examples take advantage of common scheduling 
and occupancy/vacancy programming across these systems, as 
well as provide occupants with more control over their space.

• Example No. 1: HVAC zones within the building can be reset 
to a “standby” condition during normal working hours either 
by time schedule or when unoccupied as sensed by a zone 
occupancy/vacancy sensor. During this “standby” mode, the 
associated HVAC equipment serving the respective zone will 
revert to an intermediate, relaxed temperature setpoint and 
the lighting can be reduced or turned off completely—all 
reducing energy consumption.

• Example No. 2: During off-hours, should an occupant (or 
occupants) enter the space, the elevator controls can signal 
the respective zone for which the occupant is destined and the 
associated HVAC and lighting controls—just in that zone—can 
be automatically activated to temporary occupancy. Once the 
occupant is in the zone, the occupancy/vacancy controls will 
adjust the HVAC and lighting controls as the occupant moves 
through or changes zones.

The real power of each smart device gets unlocked when 
incorporated into an intelligent building software platform. The 
traditional approach to integrating systems has been to expand 
the HVAC-centric BAS, but there are practical limits to what a 
building management system can achieve. Due to the wide variety 
of devices and applications for integration in a modern building, 
it is becoming more common to forgo the traditional approach 
and to, instead, provide a dedicated intelligent building platform 

separate from the building management system. In this approach, 
the intelligent building platform acts as a master to the various 
specialty devices and subsystems.

The traditional building management system (i.e., temperature 
control system) remains an integral part of the mechanical 
systems. The building management system is specified within the 
mechanical division of project specifications (MasterSpec Division 
23) and is typically provided by a subcontractor to the mechanical 
contractor.

In similar ways, lighting controls are specified within the electrical 
division and provided by the electrical subcontractor, and plumbing 
controls are specified within the plumbing division and provided 
by the plumbing contractor, etc. The intelligent building platform 

A COMPREHENSIVE LOOK AT THE INTELLIGENT BUILDING (continued)
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is elevated into a dedicated specification division known as 
MasterSpec Division 25 and is provided by a specialist system 
integrator or integrated automation contractor.
Key features of an intelligent building software platform are:

• Multiple protocol capability to allow flexibility in procurement 
of the various subsystems and devices

• A common object/data model to encourage the normalization 
of the assortment of protocols and subsystems into a 
consistent framework

• Open-source software to enable software development to 
extend the core features 

• Open distribution to ensure that the owner/end user will have 
maximum future flexibility when expanding or maintaining the 
system

• A suite of software features that match up with owner 
requirements, which could include advanced visualization/
user interface, dashboards targeting managers and 
occupants, fault detection and diagnostics, energy analytics, 
advanced reporting capabilities, and performance optimization 
capabilities.

Stakeholders
The best conditions for success when creating an intelligent building 
occur when the goals of the diverse stakeholders (see Figure 1) 
can be aligned with intelligent building goals at the project outset. 

Just as it is necessary for a project team to find agreement on basic 
architectural programming details like location, size, height, and 
cost before any detailed construction drawings can be drafted, the 
“size and shape” of the intelligent platform must be agreed upon 
before any meaningful design can begin.

Unfortunately, current practice is often to skip an initial 
programming phase with the stakeholders at the table. Instead, 
each subsystem design engineer or design-build contractor 
creates a solution in a vacuum or with minimal coordination 

INTELLIGENT
BUILDING

BUILDING SYSTEMS

Building Automation

Energy Management

Vertical Transportation

Lighting Control

Power Monotoring

HVAC Temperature Control

Plumbing & Irrigation

Life Safety - Fire Alarm

Fire Protection

Security Access Control

Video Surveillance

Intrusion Detection

AV & Digital Signage

Network & Communications

Figure 1. Some of the smart systems are shown in a modern intelligent building.
Courtesy: ESD
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between disciplines, and the opportunity to develop the most value 
at the lowest cost is lost. Much later in construction, as the various 
stakeholders come to the table, features get added in a patchwork 
manner, leading to higher costs and unfortunate compromises that 
result in a system with diminished effectiveness.

Avoiding this situation requires pulling together people from 
the organization who may be unfamiliar with the design and 
construction process and who may have never before been asked 
to envision the technology features of a building, and conducting 
early workshops or design charrettes. Quite a bit of education often 
is required at these early meetings, because many team members 
will need an understanding of what is possible. The potential 
positive results can be huge. When the team of traditional early-
stage participants, such as architects, engineers, and general 
contractors, are all aligned around a set of minimum requirements 
for intelligence, the intelligence becomes a part of the DNA of the 
project.

There are a limited number of stakeholders for a traditional 
building management system, including operating/engineering 
staff, building-management staff, and perhaps energy-
management staff. In an intelligent building paradigm, there are 
many more stakeholders that should become involved, because an 
intelligent building is able to deliver benefits across a much wider 
spectrum. Of course, the specific involvement on any project will 
depend greatly on the individual experiences and expectations 
of each stakeholder, from end user/occupant, to IT and network 
technicians, to corporate management-level executives, to 
regulatory compliance officers.

Some of the stakeholders in a modern building may be new to 
the idea of an intelligent building, and may be accustomed to 
performing their job functions without real-time software. For 
these stakeholders, additional conversations will be necessary to 
educate them and to encourage active involvement in the project.
The benefits available to the stakeholders are represented in 
Figure 2. While the benefits of an intelligent building solution are 
broad, many of the goals, initiatives, and desired outcomes of the 
stakeholder groups overlap. The concept of data visualization is 
pervasive through each of these categories. By looking at each 
category separately, but keeping in mind they overlap, it is clear 

INTELLIGENT
BUILDING

REDUCED
UTILITY

CONSUMPTION

FINANCIAL
PERFORMANCE

OCCUPANT
EXPERIENCE

SUSTAINABILITY

PRESTIGE/
RECOGNITION

OPERATIONAL
EFFICIENCY

Figure 2. Stakeholder benefits
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that an effective intelligent building solution requires the right 
communication and integration across systems.
A brief summary of the benefits of intelligent building strategy 
implementation:

• Improved operational efficiency/use. This class of 
stakeholders (facilities manager, operations manager) is 
focused on keeping the building functioning on a day-to-day 
basis. Inwardly, they are concerned with occupant satisfaction, 
ease of operation, access to critical systems information, and 
productivity of the maintenance staff. The visibility provided by 
the intelligent building platform allows a real-time and more 
organized response to maintenance concerns, making their 
jobs easier and improving their ability to keep the occupants 
comfortable and happy. These stakeholders are concerned 

with the productivity of the non-staff occupants in the building 
and strive for optimal building comfort. They want access to 
information about the effectiveness of the building’s spaces 
and how integration can improve productivity.

• Reduced utility consumption. Beyond improved maintenance 
practices that can reduce the amount of wasted energy, the 
aggregation and analysis of data from devices, such as power 
meters alongside HVAC controls, within the intelligent building 
platform can allow a facility to predict its utility demand and 
implement more focused energy-management strategies 
to maximize efficiencies and minimize costs. Facilities can 
reduce their dependency on the power utility grid when these 
strategies include the installation of onsite renewable energy 
sources, such as solar and wind. The power of integration is 
ultimately optimized when this intelligence from the building 
platform is used to drive a net zero facility.

• Improved financial performance. Expanding from the 
objectives of those stakeholders concerned with operational 
efficiency, knowing the financial effects of operational 
inefficiencies can foster more informed decisions. More 
efficient responses to operating problems can lower the 
maintenance costs and inevitably promote a more optimal, 
therefore, more energy-efficient and cost-effective operation. 
Customized reports comparing financial metrics across 
the entire enterprise also can be provided to the financial 
stakeholders who are interested in how the intelligent building 
systems are impacting the company’s financial metrics and 
the bottom line revenue/profitability.

A COMPREHENSIVE LOOK AT THE INTELLIGENT BUILDING (continued)
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• Enhanced occupant experience. These stakeholders (end user, 
owner, facilities manager, operations manager) are concerned 
with the comfort and safety of the building occupants. Many 
studies have associated a strong link between occupants’ 
comfort and productivity levels. These stakeholders also want 
the intelligent building to help disseminate messages during 
an emergency, including pre-action and warnings. Additionally, 
they are interested in how the building’s intelligence can be 
leveraged to maintain proper access control and improve 
emergency communications as well as tenant/employee 
attraction and retention.

• Sustainability. Sustainability stakeholders are concerned with 
energy and water efficiency, 
utility optimization, and 
how to reduce emissions 
and save resources. These 
stakeholders will want 
to show performance 
data from throughout the 
intelligent building in lobby 
displays to promote the 
building’s sustainability 
initiatives.

• Competitive advantage 
and value. When increased 
efficiencies, lower resource 
consumption, and positive 
financial performance are 

coupled with an engaged, empowered, and seamless occupant 
experience, real estate value and competitive advantages 
are created. A building where systems are integrated and 
converged is capable of capturing embedded opportunities 
that create value through both continuously improving 
performance and the ability to respond to marketplace desires 
and demands.

• Prestige/recognition. Prestige and recognition are motivations 
for multiple stakeholders who want to create a high-
profile image for the building, company, and/or community, 
showcasing the company’s commitment and dedication to all 
occupants, visitors, and investors.

• Visualizing success. 
   Strong visualization   
   tools organize and 
   present the building 
   data so that stakeholders 
   can better understand 
   the building to make 
   necessary adjustments 
   for optimization. Individual 
   dashboards for each of 
   the building’s stakeholders 
   can be built to concentrate 
   on targeted data sets. 
   For example, the day-to 
   day building operator will 
   need the most inclusive 

A COMPREHENSIVE LOOK AT THE INTELLIGENT BUILDING (continued)
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dashboard that features an overall picture of the facility 
as well as certain granular-level statistics specific to each 
facility, while the financial stakeholder will want to know how 
the day-to-day numbers play out in the overall budget.

Another benefit to effective visualization tools, and possibly 
the most powerful long-term benefit, is the power to influence 
behavioral change within the people that occupy and visit 
the intelligent building. Dashboards displaying the real-time 
data of a building’s or a company’s space can inspire more 
sustainable habits within the occupants of that space, which in 
turn can increase the space’s efficiency.

• Cost and budget issues. With all the features and benefits that 
have been described, why are more buildings not incorporating 
the truly intelligent, converged building system approach? 
One common misperception is that it must cost more. If the 
intelligent concept is an afterthought and is applied as an 
overlay late in the building design process, there indeed could 
be a budgetary impact. However, if the intelligent building 
concept is a key initiative considered from the project inception 
and supported by the project owners and stakeholders, the 
individual smart systems can be planned and designed to 
minimize—and even remove—the budgetary impact.

• Early involvement allows the project to eliminate common 
redundancies, such as multiple parallel networks, 
multiple software systems configured to create separate 
user interfaces, and even multiple electrical installation 
subcontractors. Early involvement also enables the many 

granular design decisions to be made in alignment with the 
overall intelligent goals. This can result in the elimination 
of costly details with marginal incremental benefit, with a 
corresponding budget shift into items that deliver maximum 
value. At the same time, it can prevent design-time gaps in 
the planning of smart systems that are sufficient to attain the 
intelligent goals, reducing costly last-minute change orders.

• Accurately estimating the budget of the building project 
is a key benefit of early intelligent building planning. If 
the stakeholders desire the many lifecycle advantages 
that an intelligent building can provide, it may be entirely 
appropriate to set aside additional construction budget to 
fund the necessary future technologies. When the goals are 
understood, a suitable budget can be created. Unfortunately, 
it is far too common for projects to consider intelligence 
late in the project, at a time when all aspects of the design 
are asked to value engineer. It is far easier to look for 
opportunities to reduce a budget line item than to fight to add 
a new line item.

• As an example, a recent client engaged Environmental 
Systems Design as a partner for the design of its new 
headquarters facility early in the project. This client 
recognized building occupants have high expectations in 
regards to their modern built environment. This client 
committed to providing their employees, colleagues, and 
customers a heightened experience in terms of efficiency, 
comfort, safety, and increased productivity through the 
implementation of the intelligent building concepts.

A COMPREHENSIVE LOOK AT THE INTELLIGENT BUILDING (continued)
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• Environmental Systems Design was tasked with developing, 
designing, and delivering an intelligent building platform. 
Early involvement, in-depth coordination across all trades, 
and unwavering client support has led to an intelligent 
building design that will be implemented in a cost-neutral 
way when compared with the initial budgetary line item costs 
for the individual mechanical, electrical, plumbing (MEP), 
and associated systems. The intelligent building design will 
integrate BAS (HVAC temperature control), an intelligent 
lighting control system, vertical transport systems, and 
building metering and submetering onto one common, 
converged platform where fault detection, diagnostics, 
building analytics, and informational dashboards are applied 
to deliver on the efficiency, comfort, safety, and productivity 
initiatives identified and agreed upon by the project 
stakeholders.

• The demand for building intelligence through a converged 
platform is being recognized by building owners and operators 
as a primary and future-oriented component of meeting 
market expectations, creating value, and maintaining a 
competitive advantage. The intelligent facility of today and 
tomorrow will be strikingly different even from that of the 
current, high-performance building. While both feature smart 
MEP systems and the latest equipment optimization, the 
intelligent building will stand out behind the scenes for its 
ability to collect data from each disparate system, collaborate 
it into dashboards for individual stakeholders, and—most 
importantly—to use the collected data to impact the building 
positively and enable continuous improvements.

A COMPREHENSIVE LOOK AT THE INTELLIGENT BUILDING (continued)
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FROM THE CEILING TO THE CLOUD

Intelligent Lighting and the Internet of Things

How a new generation of LED lighting gives credence to 
the promise of smarter buildings, spaces and cities. 
 
What’s happening to the Internet? 
Billions of things.
Since Tim Berners Lee democratized online access with the 
creation of the World Wide Web in 1991, the Internet has been 
all about connecting more and more computers, and later, 
smartphones and other Internet-enabled devices, into a global 
network — 10 billion in all, at last count. 

Who would have guessed that was just a first step? Today, 
anything and everything is potentially a web-enabled device — 
from municipal trash cans that signal the sanitation department 
when they need emptying to tiny heart monitors that alert your 
smartphone of an arrhythmia.
 
Small, Internet-enabled digital sensors and controls can be 
embedded in virtually any machine, device or material object to 
take and respond to measurements, transmit data about their 
environment, and improve the efficiency and functionality of the 
physical objects they monitor.

This is the Internet of Things (IoT), and it’s quickly rising in 
mainstream awareness as the next big thing. Big is the word — 
Gartner predicts as many as 25 billion IoT devices may be Internet-
enabled by 2020.1 Some estimates double that figure. 

While IoT is still in its infancy, special IoT applications have been 
used for years. When an airbag is triggered by an automobile 
accident and your car sends an alert to OnStar®, that’s the Internet 
of Things. Fitness trackers, remote baby monitors and automated 
toll roads are all IoT devices. Many industries already use IoT 
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sensors to monitor vibration, temperature and other variables in 
machinery, and to transmit alerts to operators before components 
fail. 

Now the bigger potential of IoT is being driven by a convergence of 
technology advances: the cloud, the embrace of big data and the 
increased expectations and technical savvy of a digital workforce. 
But what’s needed is a unifying platform ready and able to quickly 
and efficiently connect new things to the Internet. 

As it turns out, that platform already exists.

The groundwork has been laid, right above 
our heads.
Since Cree commercialized the first commercially viable LED lighting 
fixtures in 2006, LED lighting has grown to become the default choice 
for new lighting and upgrades. McKinsey expects the value-based 
U.S. market share for LED lighting to reach 45% in 2016 and 70% by 
20202 as the market moves rapidly toward 100% LED adoption. The 
reasons are many — better lighting quality, deeply lower energy costs 
and a much longer, low-maintenance life.

Now companies in both the LED and IT industries recognize that 
LED lighting is the perfect platform to turn the Internet of Things 
into a workday reality. 

LED lighting will drive the widespread adoption of practical IoT for 
two reasons. First, it’s ubiquitous. Wherever you find people, you’ll 
find lighting. Second, every LED light is built on a digital platform 
with power and intelligence. Any number of sensors and wireless 

FROM THE CEILING TO THE CLOUD (continued)
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Several critical factors have now aligned to make this the
ideal time for LED lighting to enable IoT for buildings: 

Big Demand for Big Data

FALLING PRICES, RISING PERFORMANCE
Component prices for LED lighting and fixtures are decreasing 
even as they gain greater efficiency and efficacy. Thanks to 
smartphones, there is now a variety of inexpensive, sophisticated 
sensors that can be adapted for light fixtures. Prices also continue 
to drop for WiFi, Bluetooth®, RFID and other wireless
technologies.    

POWER OVER ETHERNET
Power over Ethernet (PoE) uses standard Ethernet cables to carry 
both power and data, replacing more expensive AC wiring while 
networking LEDs and a complement of sensors. Instead of wiring 
the light fixture into the building’s AC electrical system, it’s simply 
plugged into an Ethernet port and the network. 

BIG DEMAND FOR BIG DATA
The 21st century enterprise uses data analytics to cut costs, gain 
efficiencies and automate processes. As companies grasp the 
potential savings and gains provided by intelligent lighting, they’re 
pushing to do the same with data generated by their intelligent 
facilities to improve efficiency, predict demands, and optimize the 
productivity and work experience of end users.

LIGHTING UP THE CLOUD
Cloud computing is designed for big data storage, offers powerful 
software engines for analytical processing and is accessible by 
every web-enabled device — exactly what is required to analyze 
and act on the constant stream of data produced by intelligent 
lighting platforms.

HIGHER EXPECTATIONS
The workforce is increasingly populated by so-called “digital 
natives” who grew up with the Internet. They expect workplace 
technology to work like the best consumer apps for their phones 
and tablets: seamless, scalable, interoperable, with elegant and 
intuitive interfaces. They also expect their work environment to 
conform to their tasks and needs, not the other way around. 
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communications devices can piggyback on this digital framework, 
enabling microphones and cameras, temperature and humidity 
monitoring, RFID readers, device tracking, emergency alerting and 
more.

Because of these developments, intelligent lighting is now poised 
to transform our building spaces, parking lots and the roadways 
that connect them into energy-efficient, adaptive environments 
that boost productivity, optimize utilization and interact with 
users.

From controlling costs to creating possibilities: 
Cree’s Smartcast® Technology solution. 
Totaling 87 billion square feet of intensively utilized space, 
our nation’s commercial buildings are leading candidates for 
intelligent lighting. Those not already using LED lighting will 
eventually upgrade to it. Energy is a large percentage of their 
operating costs. Productive, comfortable spaces are a necessity: 
as companies compete for knowledge workers, cubicles and 
walled offices are giving way to bright, open, flexible spaces that 
foster collaboration, integrate technology and cater to personal 
preferences.

Lighting typically accounts for more than a quarter of a 
commercial building’s electricity use, or about 10% of the 
building’s operating costs.3 But while lighting controls for 
occupancy sensing, scheduling and dimming have been around 
for decades and can offer energy savings as high as 66%,4 
adoption in the U.S. market has been a negligible two percent.5 A 
2015 U.S. Department of Energy report cites complexity, lack of 

standardization, and high costs among the chief barriers: control 
systems are proprietary and non-interoperable, costly, and 
difficult to install and reconfigure.6 

In offering a solution to this low adoption of lighting controls, a 2015 
DOE study offered an aspirational vision: that by 2020, a majority 
of luminaires might be “shipped from the factory with embedded 
sensors and intelligence” and “installation costs and complexity 
greatly reduced.” 

FROM THE CEILING TO THE CLOUD (continued)

Taking the final step of connecting SmartCast to 
the Internet meant ensuring the “one-button” 
principle of intuitive and effortless installation and 
management could be applied to the more complex 
tasks of commissioning Internet-enabled fixtures 
into configurable networks. 
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For Cree customers, 2020 arrived early. In 2014, Cree introduced 
SmartCast® Technology. Lighting sensors and intelligence are 
built into every SmartCast® Technology fixture. Exacting user-
driven design and engineering allow “one-button” commissioning 
to enable a network of up to 250 lights at a time. SmartCast® 
Technology fixtures communicate wirelessly with each other to 
automatically create a lighting network and intelligently group 
lights together, eliminating the painstaking and error-prone 
process of manually commissioning each light. SmartCast® 
Technology provides greatly simplified daylight harvesting, motion 
sensing, adaptive lighting and dimming without third-party devices, 
additional wires or manual commissioning, for about 50% of the 
installed cost of other solutions.

While the original SmartCast lighting network is autonomous and 
self-contained, tying building systems together requires a unifying 
platform. But not just any platform: Cree realized that widespread 
adoption of IoT enablement would only happen if the platform 
was embraced. Taking the final step of connecting SmartCast 
to the Internet meant ensuring the “one-button” principle of 
intuitive and effortless installation and 
management could be applied to the 
more complex tasks of commissioning 
Internet-enabled fixtures into 
configurable networks. 

Beyond intelligent lighting, 
intelligent everything.
The original SmartCast® Technology 
addressed cost, simplicity and ease 

of use. But building owners, engineers and architects don’t want 
to stop at lighting. Commercial buildings have a multiplicity 
of complex systems such as HVAC, plumbing, smoke and fire, 
security and safety, that must respond to dynamic conditions, and 
all are candidates for greater efficiency, control and interaction to 
create cost savings and better experiences for the end user. 

The next generation of SmartCast® Technology solutions are 
Internet-capable via Ethernet connectivity, yet customers may 
enjoy the compelling business case of energy savings and 
better light without it. The scalable intelligence of SmartCast® 
Technology starts with baseline strategies such as occupancy 
detection and daylight harvesting that are enabled with the push 
of a button and no connectivity.

With SmartCast® PoE, customers can employ “one button” 
building commissioning of up to 1,000 intelligence devices at 
one time, and the SmartCast® Manager Application will enable 
advanced energy-saving strategies like task tuning and real-time 
visibility into energy usage.  

The scalability of SmartCast® PoE extends 
further when networked and connected 
to other devices. It will be able to monitor 
and adjust for occupancy patterns, 
resource utilization and much more. 
Ultimately, these customers will be able 
to apply the same kind of enterprise-
wide asset management as with any IT 
device, to remotely monitor, update, track 

FROM THE CEILING TO THE CLOUD (continued)
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and configure every fixture, sensor and control on the lighting 
network. 

It’s no wonder Cisco has given the name “the digital ceiling” to 
their IoT/PoE initiative for smart buildings. The ceiling and plenum 
is where lighting lives, and it’s where the IoT will come to life in 
facilities spanning commercial, educational, healthcare and 
municipal sectors. 

We created better light.  
Now we are creating better ways to use it.
Cree was founded on an audacious vision — the belief there was 
a better way to create light — and continues to lead the LED 
lighting industry with a continuous stream of breakthroughs and 
innovations. 

At the heart of all these innovations is an ethos we call Better 
Light. Better Light is our vision for an informed and informative 
LED lighting platform enabling higher productivity, heightened 

sense of well-being, greater safety, security and comfort. It 
speaks to beautifully illuminated spaces wherever people work, 
live and gather and effortless automation of tasks and processes 
at work, at home and in public spaces. 

      Better Light  is simply light that improves every aspect of life:  

• When LED light fixtures are visually appealing; easy to 
design, install and operate; and provide intuitive functionality, 
that’s Better Light.

• When LED lighting provides greater energy savings, 
scalability and flexibility, and connected and intelligent 
operation, that’s Better Light.

• When LED lighting provides real-time data visibility and 
decision support for facilities, traffic control, safety and 
security, that’s Better Light.

• When LED lighting allows increased end-user control 
and adaptation to individual preferences in lighting and 
environmental systems, that’s Better Light.

• When fixture monitoring and maintenance, re-configuration, 
upgrades and expansion are all simplified, that’s

        Better Light.

Enabling IoT for the enterprise without 
a tangled web. 
Like any new technology or disruptive innovation, connected 
intelligent lighting comes with new concerns and potential issues, 
such as increased cost, complexity, interoperability and new 

FROM THE CEILING TO THE CLOUD (continued)
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demands on human attention — itself a scarce resource.
Cree is addressing these challenges with the same vision we 
applied to create LED lighting — novel approaches,  relentless 
research and intensive engineering. The resulting SmartCast® 
Technology solutions:

• Anticipate the challenges of embracing disruptive 
technologies

• Remove the burden of added complexity, expense and 
required attention

• Build the learning curve into the solution so people can learn 
as they use it

• Create “simplicity on the far side of complexity” — effortless 
usability and intuitive, simple and scalable functionality

The next generation of Cree lighting won’t just be about 
illumination any more than your smartphone is simply about 
making phone calls. While early cell phones only delivered voice 
communication, the Internet-enabled smartphone provides the 
framework for virtually limitless open-source and third-party apps 
and functionality.

We’re working toward a similar goal with Cree SmartCast® 
Technology to develop a connected, sensor-rich platform that 
creates an ecosystem of open-source and third-party apps/
sensors. Ultimately, Cree will enable an “app store for buildings” 
that could offer virtually any application imaginable, from 
intelligent sensors to optimize labor, space and energy resources, 
to video security, asset tracking and contextual marketing.

FROM THE CEILING TO THE CLOUD (continued)

Cree: seeing what could be. 

“Is it a fact — or have I dreamt it — that, by means of 
electricity, the world of matter has become a great 
nerve, vibrating thousands of miles in a breathless 
point of time? Rather, the round globe is a vast head, a 
brain, instinct with intelligence!” 

When U.S. novelist Nathanial Hawthorne wrote those words 165 
years ago, he was referring to the only practical application of 
electricity in his time — the telegraph. Yet by seeing what could be, 
he grasped the potential for a connected world with extraordinary 
vision. 

By seeing what could be, Cree changed the world’s very idea of 
lighting. As the platform for the Internet of Things, Cree® LED 
lighting will now transform how we work, live and play. This is 
our vision: Better Light for a better world, made intelligent in a 
breathless point of time.

1  Gartner Says 4.9 Billion Connected “Things” Will Be in Use in 2015
2  McKinsey & Company: Lighting_the_way_Perspectives_on_global_lighting_market_2012
3  Lawrence Berkley National Laboratory; July 2013  
4  ibid
5  Commercial Advanced Lighting Control Demonstration and Deployment: 2015 Building 
   Technologies Office Peer Review, US DOE
6  Ibid

© 2017 Cree, Inc. All rights reserved. For informational purposes only. Not a 
warranty or specification. See lighting.cree.com for warranty and specifications. 
Cree® and SmartCast® are registered trademarks, and the Cree logo, SmartCast 
logo and OneButton™ are trademarks of Cree, Inc.

Onstar® is a registered trademark of OnStar, LLC.
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Cree is committed to LED lighting for everyone–

delivering Better Light experiences without 

compromise. That’s why we began the LED revolution 

and why we continue today, creating brilliantly efficient, 

radically simple, and exceptionally high quality solutions 

that transform the way people experience light. 

Why? Because we believe that Better Light changes 

everything. From classrooms to factory floors, that’s our 

mission: to better your results.

CREE COMPANY PROFILE

Visit lighting.cree.com/smartcast or contact a Cree lighting representative to learn more.

http://www2.cree.com/smartcast-landing-page
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