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Preface

Perhaps more than any other design discipline, lighting design is a combination of art, sci-
ence, and technology. Lighting designers need to understand a wide range of architectural 
and interior design styles, so that our work supports the aesthetic goals of the owner 
and the design team. We need to know how light affects vision and perception, and 
understand the interplay between light and materials so we can extend and reinforce the 
viewer’s response to a space. We need to understand the lamp technologies, lighting hard-
ware, and control systems that will bring our vision of a project to fruition. It sounds like 
a lot, and it is. The wonderful thing about lighting design is that there is a wide range of 
projects with room for many types of designers. Some practitioners have a science, math, 
and numbers orientation. Some lean toward art, aesthetics, and intuition. Most designers 
fall somewhere in the middle. If you’re bright, talented, and have a discerning eye there’s 
a good chance you can have a career as in lighting design. I hope that encourages you.

I came to the practice of architectural lighting design after two decades as a theatrical 
lighting designer. As a result my design approach, and the emphasis of this book, focuses 
on aesthetics and design. I outline several approaches to the process of working through 
a design and present case studies of my own work, walking you through the design from 
start to fnish so you can see how it was done. However, one cannot practice lighting 
design without a frm grasp of the technical side of the profession. That fact is becom-
ing truer every year. After several decades of relative stagnation, so much of the lighting 
industry is changing that it’s sometimes hard to keep up. New energy legislation, phasing 
out of old technology, introduction of new technology, and expansion of the body of 
knowledge that a designer must master are keeping all of us on our toes these days. I’ve 
devoted chapters to all of these issues, from lamps and luminaires to controls and codes.

Most books are a refection of the author, and this one is no different. First, I love his-
tory, and I always want to know how things were discovered, not just the outcome of the 
discovery. As a result, you’ll see that I often start with some history on the scientists and 
researchers responsible for important discoveries to give you some background on the 
concepts that are covered here. Second, I’m fascinated by science, and try to present some 
of the dryer material with a sense of excitement and wonder. I hope that comes through. 
Finally, I love this profession and I have fun at work (almost) every day. I take this material 
very seriously, and I strive for perfection in my work, but I’m not dour about it. I hope my 
joy for design and my excitement at solving design challenges comes through, and I hope 
that encourages you, too.
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“Architecture is the correct and magnifcent play of forms brought together 
in light.”

Le Corbusier

Without light there is no vision. Without light we cannot see the work of the architect, 
interior designer, and others who have contributed to creating a beautiful building. Add 
enough light to enable vision and we can see the shapes of the architecture and the colors 
of the materials, although perhaps not see them well. Add thoughtfully designed light, 
however, and it reveals the beauty of the architecture’s forms and rhythms, and the subtle 
colors and textures of the materials. Light embraces and unifes the other elements of the 
space. Light directs our attention to important features and allows us to see our work 
with comfort and ease. It is the fnishing touch on the overall experience that the owner 
and designers have sought to create. This is the work of a professional lighting designer.

The lighting designer Richard Kelly expressed this when he said, “Visual beauty is per-
ceived by an interplay of . . . light. . . . It is therefore of frst importance to plan lighting 
whether creating a new structure, altering an old or making existing conditions tolerable. 
By the judicious and artful control of [light] you can make an imagined water-color render-
ing become the real thing, become your idea of the beauty of architecture or decoration . . .  
light [can] make it easier to see, make surroundings safe and reassuring and stimulate 
the spirit. . . . To play with light is like playing with magic and is best done with a trained 
eye to recognize real and relative values, with experience and knowledge of physical 
techniques.”1

Every building needs light, although not every building’s design team will include a 
lighting designer. Some estimates suggest that less than 10 percent of construction or 
renovation design teams include a professional lighting designer. The reasons range from 
the owner’s lack of understanding of what a lighting designer adds to a project to the 
architect’s desire to keep fees low with the belief that other team members can take care 
of the lighting just as well as a lighting designer. The “others” who may provide some or 

CHAPTER 1

The Lighting Design 
Profession

1â•›Excerpt from “Lighting’s Role in Architecture,” Architectural Forum, February 1955. pp 152–153.
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all of the lighting design include the architect, interior designer, electrical engineer, electri-
cal contractor, and lighting salesperson. While they each have something to contribute, 
lighting design is not their primary feld, making it is more likely that they will not have 
the basic and continuing education of a professional lighting designer, that they will not 
be current with new technologies, and that they will not be skilled in the broadest range 
of lighting techniques.

These other professionals act as lighting designers because the practice of lighting is 
so young. The frst independent lighting design frm opened in 1935. Compared to the 
centuries-old professions of architecture and interior design, specialists in light are new. 
However, as awareness of the importance of lighting increases, and as building codes 
place more requirements and restrictions on lighting, the need for knowledgeable, profes-
sional lighting designers is great and growing.

In this book we will be discussing lighting design as a distinct profession. We will look 
at the ways in which the lighting designer collaborates with the other design team mem-
bers, develops the lighting requirements for a project, and applies tools and techniques to 
achieve a successful lighting design.

The Lighting Designer’s Scope of Practice
A lighting designer is someone with the specialized education, knowledge, and experi-
ence to apply the art and science of lighting design to the places people occupy. The 
broad scope of the practice for lighting designers is generally agreed upon, although 
the details vary by project, organization, and contract requirements. Lighting designers, 
of course, must possess a great deal of knowledge and skill related to light and lighting, 
but they are expected to know so much more because their work must fulfll so many 
functions:

Provide light that is appropriate for visual tasks by:

•	 Identifying visual tasks that are to be performed
•	 Determining light levels that are typically required for the visual tasks
•	 Considering factors that suggest the light levels be higher or lower than typical, such 

as occupant’s age, then selecting the project’s target light level

Design light that supports the room’s aesthetics or environment by:

•	 Providing light of the appropriate brightness and color
•	 Defning zones, boundaries, links, and/or separation among spaces
•	 Using lighting techniques to expand or contract the perceived size of a room, indicate 

activity levels, and infuence overall impressions

Create visual interest within the space by:

•	 Revealing objects, materials, and surfaces selectively and appropriately

âŒ€■ visual task
A vision related activity, such 
as reading a book.
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•	 Using variations in distribution to emphasize important room elements/areas and 
deemphasize unimportant ones

•	 Applying decorative lighting techniques and decorative fxtures to create additional 
visual variety

Conserve energy, environmental resources, and the client’s money by:

•	 Integrating daylighting into the lighting design where appropriate
•	 Choosing energy effcient light sources and optically effcient fxtures
•	 Selecting fxtures and lamps that offer the best value by weighing cost, quality, and 

performance
•	 Including controls as part of the lighting design for an added layer of energy 

savings

Comply with building codes and energy usage regulations by:

•	 Understanding the applicable building code(s) and designing within their boundaries
•	 Collaborating with the design team to select the best energy conservation strategy to 

meet or exceed the limitations of the applicable energy code
•	 Choosing and locating fxtures to comply with the Americans With Disabilities Act 

(ADA) and other relevant codes

A designer’s contract with an architect, interior designer, or owner may have addi-
tional project-specifc requirements, such as achieving target brightness levels for special 
applications. Likewise, a designer may limit the scope of work by excluding certain spaces 
(often spaces with low design requirements, such as stock rooms, loading docks, and 
electrical and mechanical rooms) or limiting attendance at meetings.

There are several professional organizations that have their own, slightly different, def-
nitions for the role and responsibility of the professional lighting designer. For example, the 
International Association of Lighting Designers (IALD) cites the following tasks:

•	 Meet the illumination needs of the people who use the space
•	 Select cost-effective and energy-effcient products most appropriate for the project
•	 Create an innovative lighting solution that achieves the perfect balance of function 

and aesthetics
•	 Solve the unique lighting challenges of a wide range of interior and exterior 

environments
•	 Strengthen and enhance any space through creative, yet functional, lighting plans

Clearly, a lighting designer does so much more than just “light” spaces. The lighting 
designer is an equal member of the design team who uses his or her specialized knowl-
edge to provide a design in light that meets the project’s requirements while supporting 
and enhancing the work of the other design professionals.

âŒ€■ distribution
The way light is spread over an 
area or throughout a space.

âŒ€■ daylighting
The use of daylight as a 
signifcant source of light in 
a building.
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Professional Lighting Design Credentials
Unlike architecture and engineering, lighting design is not a licensed profession. This is 
both good and bad. On one hand, it allows designers with a broad range of backgrounds, 
education, and experiences to enter the profession. On the other hand, it means that 
anyone can call themselves a lighting designer, regardless of their experience or education. 
In the past, most lighting designers began their career with an education and work history 
in one of three other professions—architecture, electrical engineering, or theatre lighting 
design. A fourth, and the newest, path is to enter the profession after completing an MA 
or MFA in architectural lighting design.

How do you establish yourself as a talented and knowledgeable lighting designer to 
potential employers or clients? The frst way is by showing your work. Nothing says more 
about your skills and talents than the designs you’ve already created. Another way of 
demonstrating that you are serious about your profession is by holding one or more 
professional credentials. One form of a professional credential is membership in a lighting-
related organization or society. For example, the IALD, mentioned earlier, is dedicated to 
the concerns of independent, professional lighting designers. The Illuminating Engineering 
Society (IES) is an organization with membership drawn from the entire range of profes-
sionals involved in lighting that includes designers, electrical engineers, lamp and fxture 
engineers, educators, and researchers.

Another type of professional credential is earned by passing a test of lighting knowledge. 
The National Council on Qualifcations for the Lighting Professions (NCQLP) administers the 
most important of these, the Lighting Certifed (LC) exam. Through a peer-review process, 
the NCQLP established the education, experience, and examination requirements for base-
line certifcation for anyone involved in the feld of lighting, including lighting designers, 
electrical engineers, architects, sales representatives, and lamp or fxture engineers. The 
exam, which tests for minimum knowledge and application of that knowledge, is regularly 
reviewed and updated. The exam content as of 2013 was in these areas:

•	 Survey/audit of existing buildings and lighting installations
•	 Design phase
•	 Financial and energy analysis
•	 Bid and negotiation phase
•	 Construction phase
•	 Operations and maintenance of lighting systems

LC professionals are required to recertify every three years to insure their knowledge 
of lighting applications and technology is current. Part of what makes the LC credential 
signifcant is that the U.S. Government’s General Service Administration, the government’s 
landlord, requires that the lighting design for all federal buildings be performed or super-
vised by a designer who holds the LC credential.
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More recently, in 2010, the IALD established a task force to determine the scope of 
practice and eligibility requirements for a lighting design credential that is more stringent 
and represents a higher level of knowledge than the LC credential. In 2012 the task force 
announced the results of a worldwide survey that established seven “domains of practice” 
for architectural lighting designers:

Goals and outcomes—the design of lighting solutions that satisfy the project require-
ments and the design intent so the solution performs as predicted 

Collaboration—the interaction with other disciplines by serving as an integral member 
of the team so that lighting relates to its context and adds value to the project 

Ingenuity—the contribution of ideas that demonstrate innovation, creativity, original-
ity, imagination, or resourcefulness to foster the goals of the project

Synthesis—the integration of the technical and aesthetic elements of lighting with 
space and form to shape and enhance the overall experience

Science—the demonstration of how light interacts with people, materials, and 
building systems by applying the principles of light to meet the relevant technical 
criteria

Stewardship—the response to known and potential social and environmental impact 
by designing solutions that avoid or minimize harm, discomfort, and waste

Human experience—the design of lighting solutions that positively affect people

The IALD has decided on a portfolio review format for their credential, but (as of mid-
2014) has not announced a timeline for implementation. Readers should consult the IALD 
Web site, listed at the end of this chapter, for additional and current information.

Finally, the body of knowledge that lighting designers are expected to possess is con-
stantly increasing and changing. As a result, continuing education is an important part 
of the lighting profession. Keeping up with lamp technologies and changes to building 
codes is the biggest issue, but sustainability, lighting applications and techniques, vision 
and psychology, controls, daylighting, and light’s affect on human health are all areas that 
require continuing education as well.

Online Resources
Illuminating Engineering Society, www.ies.org

International Association of Lighting Designers, www.iald.org

IALD Credentialing Task Force Mini-Site, www.iald.org/about/IALDCertifcationNews.asp

National Council on Qualifcations for the Lighting Professions, www.ncqlp.org
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Designing with Light Resources
Wiley’s companion site to Designing with Light, www.wiley.com/go/designingwithlight

Author’s companion site to Designing with Light, www.designinglight.com
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CHAPTER 2

Designing with Light

“Design must be functional and functionality must be translated into visual 
aesthetics, without any reliance on gimmicks that have to be explained.”

Ferdinand A. Porsche

What Is Lighting Design?
What is a lighting design? How do we conceive of, develop, and execute a design? What 
kind of framework underpins our design ideas? What criteria do we need to consider, and 
are those criteria the same for all designs, or do they change with different applications? 
These are the questions that get us talking about lighting design.

Let’s begin with a few introductory thoughts on design. First, design is as much a 
process of intellect and intuition as it is the product delivered at the end of that process. 
Second, design is exploratory and iterative. Some iterations lead to dead ends or undesir-
able outcomes. Others lead to refning the design and moving toward a beautiful solution 
to a problem.

Next, there is not a one-size-fts-all lighting design process. Some designs require care-
ful attention to technical aspects of the lighting system, some designs have very strict 
illumination or energy consumption criteria, and other designs are exclusively about cre-
ating an evocative mood, atmosphere, or environment. Designers should understand a 
variety of design methods, and apply the most appropriate method or approach to each 
project.

Finally, the goal of every design is to create, in collaboration with the rest of the design 
team, an environment that is appropriate to the use and the users, and that meets the 
owners’ requirements of cost, project timeline, effciency, etc.

To achieve a design’s goals, architectural lighting designers must have a thorough 
understanding of both the art of design and the technology used to create and control 
light. Some aspects of the design process can be organized into checklists, making them 
fairly easy to address. Other aspects require the lighting designer to understand architec-
ture, interior design, and/or electrical engineering to integrate the lighting with the work 
of the rest of the team. The biggest challenge a designer faces is to connect a variety of 
elements into a comprehensive whole: to see beyond what is to what can be or to connect 
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abstract ideas to real world conditions and, in the process, add layers of intention or mean-
ing to a design. In doing so, we transition from being illumination engineers, to lighting 
designers, to artists working with light.

There are many paths that a design might take. Each new project begins with exploring 
and understanding the requirements and expectations for that project, and then adopting 
an appropriate approach or strategy to develop and execute the design.

Beginning the Design
The frst step in any design process is to gather relevant information so we can understand 
the requirements of the design. General questions will lead to more specifc questions 
until we have a thorough knowledge of those aspects of the design that are required, 
those that are expected, and those that are desirable but optional. The following sets of 
questions are typical.

Questions for the owner and/or users:

•	 “What are your general expectations for the lighting design?” If there are general 
expectations, and there may not be, this is a good open-ended question to start the 
conversation.

•	 “What overall mood/image/feeling(s) do you want the space(s) to have?”
•	 “What are the activities that occur in each of the spaces?” This information is necessary 

to begin to establish illuminance (brightness) requirements for each space. This is 
covered in detail in Chapter 13.

•	 “Are you asking the design team to achieve any sustainability goals, such as a 
Leadership in Energy and Environmental Design (LEED) certifcation?” LEED and other 
sustainability programs are optional, and have more stringent requirements than 
building codes. Sustainability is covered in Chapter 15.

•	 “Do you have any existing facilities that we can tour? What aspects of the lighting do 
you like or want to retain? What aspects do you dislike, and why?”

•	 “What is the budget for the project?”
•	 “What is the timeline for the project?”

Questions for the architect and/or interior designer:

•	 “What are the applicable building, electrical, and energy conservation codes?” Codes 
set requirements and restrictions for our designs, and compliance is not optional. 
Codes are covered in detail in Chapter 14.

•	 “What is the site like? Do we have the fexibility to adjust the orientation of the 
building to take advantage of daylight?” In urban areas especially, there may be little 
or no fexibility.

•	 “What is the color palette? What is the materials palette?” These will infuence the choice 
of warmth/coolness of the light and the methods used to illuminate some surfaces.
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•	 “Which spaces are dedicated to an activity? Which spaces are fexible?” This will 
inform us about the need for fexibility in the lighting system.

•	 “What are your goals or desires for the overall mood/image/feeling of the space(s)?”

Questions for the electrical engineer:

•	 “Are there power limitations that are more stringent than the energy conservation 
code?” This question is especially relevant for renovations.

•	 “What voltage do you plan on providing for the lighting system?” Higher voltage 
is more effcient. 277V is a common voltage for the lighting system in larger, 
nonresidential buildings.

It is helpful to summarize the answers to these questions and keep them in one loca-
tion for future reference. A project summary form is available for download at this book’s 
Web site.

With answers in hand we can begin to think about how to achieve the requirements 
and goals for illumination levels, aesthetic values, energy consumption, appropriate lamp 
and fxture types, control systems, and more. As we develop the design, additional, more 
specifc, questions will present themselves. Questions, answers, ideas, and solutions (even 
dead-end solutions or those that later are found to be inappropriate) are all a natural part 
of the design process.

Let’s begin looking at lighting design by examining some ways of thinking about light 
itself, then move on to thinking about lighting fxtures, architecture, and space. We’ll see 
that many of these ideas overlap and intermingle in a completed design.

Thinking about Light

Design Elements of Light
A lighting designer selects lighting fxtures and lamps, and determines luminaire place-
ment and quantity in order to control the light in each space to achieve the desired 
results. One framework we can use to consider our own work, or study the work of 
another, is to evaluate the controllable elements of light. Of course, we can’t control 
what we don’t know or understand, so the frst question is, “What are the controllable 
aspects of light?”

Such a list might include brightness, color, direction, the technology used to produce 
the light, beam spread, illumination angle, beam edge softness/hardness, location and 
depth of shadows, and many others. To make this list manageable, we can reduce it to 
four design elements of light: intensity, color, distribution, and movement.

Intensity, or brightness of light in a space, is the most obvious controllable element. 
The desired intensity is determined by the designer, achieved by fxture quantity and fx-
ture brightness, verifed through calculations, and possibly adjusted on-site using a control 
system if one is part of the project.

âŒ€■ intensity
The amount of light from a 
source or on a surface.
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The brightness of a space affects our expectations about activity levels and overall 
experience. High illumination levels usually signal high levels of activity, public spaces, 
and lower product costs (such as in open offce plans, fast food, and discount retailers). 
Lower illumination levels are subjectively associated with reduced levels of activity, higher 
levels of service, exclusivity, and higher product costs (such as in private offces, expensive 
restaurants, and exclusive stores).

As we’ve all experienced, brightness can also draw our interest and focus our attention. 
Theatre lighting designers use a followspot to draw our attention to the main character 
on the stage and hold it there. Brightness draws our attention in an architectural setting, 
too. For example, research has demonstrated that when given a choice of turning left or 
right at a “T” intersection, the brighter path is chosen 70 percent of the time or more. 
While light cannot replace signage, barriers, or architecture in controlling movement, 
we can use light levels to infuence movement and the path that people take through  
a space.

Color is another important element of light. Color considerations include the warmth 
or coolness of the light, how well it allows us to perceive the colors of objects, and 
whether to use white light or colored light to achieve a project’s goals. Color is discussed 
in detail in Chapter 8.

Distribution refers to the way that light is used to fll a space. Is the light even from 
wall to wall, or are there areas of either higher or lower illumination, and, if so, why? Dis-
tribution is examined in Chapter 6.

Movement is probably the least obvious element of light and refers to a change 
of any of the other three elements over time. At a music concert the movement of the 
followspots and moving lights is obvious. In an architectural environment, movement is 
experienced in more subtle ways: changes in intensity, color, and distribution caused by 
changes in the daylight entering through windows; changes in intensity and distribution 
as a control system makes automatic adjustments; changes in intensity, color, and distribu-
tion as one walks from one part of a room or building to another. A thoughtful lighting 
design has considered all of these and minimizes or prevents unpleasant or inappropriate 
movement.

Richard Kelly’s Three Forms of Lightplay
Of course, there are many other ways of considering the use of light as a design medium. 
The best known is a method developed and practiced by Richard Kelly.

Richard Kelly (Figure 2.1) was one of the great pioneers in the profession of architec-
tural lighting and is often referred to as the “father” of architectural lighting design. He 
opened his professional practice in New York City in 1935, and over the next four decades 
worked on over 300 projects with most of the major architects of the mid-twentieth 
century, including Philip Johnson, Ludwig Mies van der Rohe, Louis I Kahn, I. M. Pei, and 
Eero Saarinen.

His study of architecture and theatrical lighting design, along with his professional 
experience, led Kelly to identify three forms of lightplay that became the basis of his 

âŒ€■ color
The property possessed 
by an object of producing 
different sensations on the 
eye as a result of the way the 
object refects or emits light.

âŒ€■ distribution
The way light is spread over 
an area or throughout a 
space.

âŒ€■ movement
A change in the intensity, 
color and/or distribution of 
light over time.




