
Introduction 
We find beauty not in the thing itself, but in the patterns 

of shadows, the light and the darkness, that one thing 

against another creates. 

-Jun'ichiroTanizaki 

Our visual understanding of this world is defined 

through both material and light, two seemingly 

opposite phenomena inextricably linked to one 

another. Light is revealed to the human eye through 

interactions with material, while material visu

ally exists only in the presence of light. This inter

dependence between material and light, form and 

intangible atmospheres, defines the visual envi

ronments we inhabit. 
While light is by definition energy, its effects 

transgress the realm of the scientific, moving into 

that of the experiential. Light renders our world in 

an endless array of visual permutations, revealing 

colors, textures, distances, or the passing of time. 

These and other qualities of light can affect emo

tions and trigger memories, giving rise to specificity 

of place. What we often recall of a space is its feeling 

or sense of"atmosphere," not its formal details. On a 

practical level, light ensures visibility, and through 

the definition of visual limits it can establish spatial 

hierarchies and sequences, or spaces of movement 

and pause. As architectural lighting designers, our 

role is to utilize light as a medium through which 

architectural intentions can be heightened and 

experiential spaces transformed. 
Architectural lighting design is a discipline 

cultivated from a myriad of fields: architecture, art, 

and engineering are but a few sources of knowledge 

from which we draw. This pluralistic model is both 

the foundation and the point of departure for the 

emergence of lighting design as its own specialty. 

Similarly, the history of architectural light

ing does not unfold in a singular trajectory. Instead, 

independent narratives can be woven together to 

tell its story, as humans sought to harness light in 
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pursuit of spirituality, in the name of social organi

zation, or for practical or aesthetic purposes in the 

built environment. The evolution of architectural 

lighting design is invariably linked to the emer

gence of new architectural forms, technologies, and 

the innovative visions of many. We can look to the 

oculus of the Pantheon, the spinning chandeliers of 

a Byzantine church, or the emergence of the nine

teenth-century gas street lamp as benchmarks in 

our complex history. Only in the twentieth century, 

however, did the independent discipline of lighting 

design coalesce, replete with its own professional 

constituency. 

In the twenty-first century, architectural 

lighting design continues to practice in concert with 

many other fields. While lighting design's primary 

purpose is to respond to the needs of a space, to do so 

successfully requires the active collaboration of all 

parties involved, including but not limited to the 

client, architect, interior designer, landscape archi

tect, urban planner, and engineers. Moreover, an 

architectural lighting designer's work is not limited 

to the realm of aesthetics, but also responds to func

tional, technical, spatial, and experiential necessi

ties of a project. Lighting design necessitates a deep, 

meditative exchange of knowledge, and therefore 

it must be understood not as an interdisciplinary 

field but as a transdisciplinary one that traverses 

the boundaries of conventional thought. 

With regard to this history and practical tra

jectory, it is necessary to underscore two vital issues 

specific to the methodologies of this book. First, 

while this book will certainly draw upon overlaps 

in a variety of professions, we will focus primarily 

on the application of lighting in the built environ

ment and the ways in which light can create and 

alter our perception of these spaces. Second, it must 

be noted that this publication provides a particular 

approach to the profession that has been garnered 

through Herve Descottes's personal experiences in 
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opposite: Rene Burri, Brazil, Rio de Janeiro 196o.MinistryojHealth, 

planned by architect Oscar Niemeyer 
the field and through his relationships with archi

tects, collaborators, and his firm, L'Observatoire 

International, so the methods of lighting design 

examined here are not to be considered exhaustive. 

We have not written an encyclopedic book on the sci

ence and technologies of lighting, nor do we aim to 

tell a history of architectural lighting design-these 

stories can be found elsewhere. Instead, we wish to 

provide the reader with new insight on the experi

ential potential of architectural lighting design in 

light of Descottes's reflections and experiences. 

The issues central to this publication are 

explored both theoretically and analytically; this 

duality provides the conceptual framework to our 

book, mirroring the relative nature of light and 

material. Architectural Lighting is thus structured 

as two major sections. The first explores what 

we call the six visual principles of light-a set of 

design parameters essential to the philosophies of 

Descottes-and the ways in which these principles 

can be controlled and adapted to optimally render 

definitive built environments. The second section 

explains and illustrates six built projects, giving 

specificity to the previous theoretical exploration 

while providing our readers with concrete examples 

of the way in which these principles are applied to 

architecture. Following this main content is a col

lection of short essays on the power of lighting 

and its role in defining architectural, spatial, and 

social compositions, written by a prominent archi

tect, a landscape architect, and an interior designer 

who have all worked closely with L'Observatoire 

International to define the environments of their 

fields. In conclusion, a brief series of appendices 

summarize what we consider to be essential techni

cal and practical knowledge relevant to this disci

pline. Together, we hope that these theoretical and 

analytical explorations will provide new insight 

into the work of architectural lighting designers 

today. 
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Six Visual 
Principles of 
Light 

rhe six visual principles of light presented in this section are a set of design 
parameters central to L'Observatoire International's approach to lighting 
design. This method for qualifying the role of light in a space was first 
introduced to Herve Descottes by lighting designer, sculptor, and philoso
pher Philippe de Bozzi in 1989, and has since been adapted and expanded 
by Descottes into a guide that steers theoretical and practical aspects of the 
firm's work. Like an aviation checklist, the six visual principles provide a 
verifiable list of factors to be considered when lighting architectural spaces. 
f{owever, while each principle is certainly of individual importance, ulti
mately they must operate in tandem-both with one another as well as 
with the surrounding architecture-to create the desired spatial experience. 
In this sense, the individual principles alone are but fractional pieces of a 
greater puzzle that, when joined together, achieve a single vision through 
relative interaction. 

The six principles-illuminance, luminance, color and temperature, 
height, density, and direction and distribution-are empirical by nature, 
but their quantifiable measures embody only a portion of their working 
potential. More importantly, each principle addresses a set of visual fac
tors that are not easily measured. By defining the six principles, we aim to 
establish a common vocabulary through which the visual and experiential 
aspects of lighting design can also be properly addressed. We hope that the 
explanation and discussion of these principles will facilitate the dialogue 
regarding the visual relationship between light and space. 
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Illuminance 

1.1 A lux is defined as the sphere of 

illumination cast by a one-candela point 

source on a surface one meter away. 

1.2 Illumination as a function of distance: Illumination decreases 

as the distance between the light source and the illuminated area 

increases. 

Visibility 

Illuminance quite simply describes the quantity of 

light emitted by a light source that lands on a given 

surface area, measured in foot candles or, in the met

ric system, lux. 1.1 and 1. 2 In the built environment, 

illuminance is the feature that brings shape and 

clarity to a nuanced spatial composition. It is capa

ble of controlling the intensity of visual extremes, 

crescendos of light and dark that can both reveal 

and hide layers of a complex space. This principle 

is of great practical and phenomenological impor

tance in architectural lighting design, as it allows 

us to navigate our way through, or perform tasks 

within, a space. Illuminance, moreover, plays a crit

ical role in our emotional response to a space: our 

intrinsic fear of the dark or gravitation toward light 

has influenced the ways in which our society places 

faith in light as a means to establish safety and 

provide emotional reassurance. Finally, one must 

not forget that the term "illuminance" describes a 

quantity of light or energy that, when administered 

at the appropriate levels, ensures the sustenance of 

life, but when pushed to extremes, can cause physi

cal damage to its recipient. For these reasons, the 

careful control of illuminance is essential to provide 

visibility, safety, and emotional satisfaction. 

Light is the primary means through which we engage 

with our surroundings. Light and vision reveal an 

incomprehensible scale and limitless depth of our 

perceived worlds that no other sense can render. 1.3 

Of the five senses, if we were to depend solely on 

touch or taste, the limits of our environment would 

be defined by the span of our arms or legs. If we had 

acute hearing like a bat, we might understand the 

geometries of volumes and the extent of distance, 

but we would lack the ability to differentiate colors, 

transparencies, and textures. Sense of smell alone 

would be insufficient to generate a complete under

standing of our surrounding environment and of 
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1.3 llluminance and perceived depth in layered space: Illuminance 

levels at varied distances can alter one's perception of depth in space. 

H1gh illuminance levels occurring at a great distance heighten the 

perceived depth of a space (top), lack of illuminance variation visually 

flattens one's perception of space (middle), and high illuminance levels 

at close distances compress the apparent depth of a space (bottom). 

the forms and geometries that define it. But light 

and vision create an internal world of distances and 

depth, of colors and contrasts, of volumes and tex

tures that the majority of us inhabit. 

We are all familiar with the need and desire 

to control light levels in accordance with our daily 

activities: to read, we might turn on a lamp over our 

book; to sleep, we might retreat to darkness; and to 

dine, we light a candle to establish a mood while pro

viding sufficient light to view our food. In essence, 

by adjusting our light levels with a switch, a strike 

of a match, or a change of environment, we are con

trolling the visual property of illuminance to suit 

our programmatic needs. Likewise, the quantitative 

aspect of lighting design calls for differing levels 

of illuminance to accommodate varying activities 

in different spaces. Preliminary recommendations 

for illuminance levels in accordance to program 

can be found in manuals and guides issued by the 

Illuminating Engineering Society of North America 

(IESNA), a publisher of lighting design and illumi

nation standards . For example, the IESNA calls for 

illuminance levels of 200 lux for incidental use, 300 

lux for general office use, soo to 700 lux for task 

lighting, and 1,000 to 1,500 lux for highly specialized 

work such as sewing, color comparison, or electronic 

assembly. By comparison, the midday sun provides 

about 32,000 to 1oo,ooo lux depending on latitude, 

time of year, and cloud cover. These numbers, how

ever, are not to be taken as absolutes, but should be 

considered as a guide from which a lighting designer 

can deduce necessary illuminance levels. Oftentimes 

it is advantageous to use lower light levels than con

vention demands. 

The absence of light is also a very powerful 

tool. In diminished light, the physiological response 

of our eyes changes in order to process lower light 

levels, and thus what we perceive truly undergoes 

a visual transformation. The retina, the neural 

layer of our eye, houses two types of photoreceptor 
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cells-rods and cones-that process different inten

sities and wavelengths of light into neural signals, 

sorted into images by the brain. 1.4 Rods are sensi

tive to changes in light intensity, while cones, which 

work best in bright light, are sensitive to color. As 

light levels shift, the respective activity of the rod 

and cone photoreceptors changes accordingly. For 

example, when bright light levels shift to darkness, 

the rods gradually take over for the cones in pro

cessing vision. As a result, the images we see in low 

light differ from those we might see in bright light, 

in that they lack the color and visual resolution 

facilitated by the cones, but gain a level of low-light 

visibility facilitated by the rods . Thus in darkness, 

as our eyes grow accustomed to low light levels, we 

discover in the shadows new visual relationships 

that redefine the ways in which we perceive our 

surroundings. 
In Japanese writer Jun'ichiro Tanizaki's 1933 

short essay "In Praise of Shadows," he describes the 

aesthetics of Japanese culture in terms of the subtlety 

of light and the heightened presence of shadows, 
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1.5 Inside an old house in Japan: low illuminance levels admitted 

through screens create an environment of both sharp and soft 

shadows. atmospheric light, and subtly illuminated objects_ 
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1.6 James Turrell's Danae (1983) is a permanent installation at the 

Mattress Factory in Pittsburgh, Pennsylvania, made w ith drywall, 

paint, and ultraviolet and incandescent light 

which he believes are essential to the country's cul

ture. His observations on the ways in which dim 

lighting reveals the essence of a material, its deli

cate textures, nuanced form, and weathered patina 

beautifully illustrate how some objects and spaces 

are best seen and understood in the presence of 

feeble light and shadows. 1.5 A contemporary artist 

whose work also engages the eye's sensitivity to low 

light levels is James Turrell. In pieces such as Danae 

(1983), Turrell casts projections of light into environ

ments of darkness to create transformative spaces 

of great depth. The full extent of such a space is not 

immediately visible, but is instead revealed in the 

time required for the eye to adjust to the dim light 

levels ofthe surrounding environment. 1.6 

The concept that in darkness one gains an 

alternative understanding of an object or space, 

its beauty revealed through the absence of light, is 

one that we as human beings can experience on a 

daily basis with the natural cycle of day and night. 

At night, when the sun has disappeared beyond the 

horizon, the stars and moon become visible and only 

then do we gain an understanding of our placement 

in this greater universe. However, by over lighting at 

night one creates a veil that diminishes this connec

tion. 1.7a and 1.7b The proliferation of urban centers 

and the subsequent production of excessive light 

have challenged the ways in which we view the 

nocturnal sky. For many people around the world, 

the stars are most often invisible, overpowered by 

a mist of artificial light, the glare of street lamps, or 

the shimmering light of skyscrapers. Light pollution 

and the resultant loss of view of the nocturnal sky is 

of great concern to scientists and people who study 

the relationships of nature and the urban environ

ment. Organizations such as the International Dark 

Sky Association (founded in 1988) have emerged to 

advocate for the reduction of unnecessary illumi

nance and the promotion of darkness for psychologi

cal, ecological, and aesthetic well-being. 
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1.7a and 1.7b Photographs taken near Toronto in August 2003 show 

the night sky during a blackout (left) and on a night with electrical 

power restored (right ) 

Likewise, in architectural environments, light 

can provide welcomed visibility, but it can also 

overstimulate or blind. The careful control of illu

minance levels across spatial trajectories is crucial 

in ensuring visual and spatial continuity, comfort, 

and one's ability to see. For example, many have 

experienced the disorienting sensation that results 

when one is abruptly forced to emerge from a dark 

space into bright sunlight or the harsh glare of elec

tric lighting. In designing such spatial trajectories, 

from extreme darkness to light, it is advantageous 

to slowly increase the lighting levels-from inte

rior to exit corridor to building foyer to, finally, the 

outdoor space-to allow the visitor to comfortably 

adapt to the increase in light levels and the ultimate 

illuminance of the point of departure. 1.8 This same 

principle is implemented in the lighting of roadway 

tunnels by day in order to ensure vehicular safety: at 
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1.9 Gradual adjustment of lighting levels in a tunnel, with bright 

l1ghts at the entrance and exit the entrances and exits of tunnels, bright lights are 

used to mediate the transition between daylight and 

the otherwise-darkened interior, while at the center 

of a tunnel, light levels can be decreased. 1.9 

Obscurity, or the lack of light, can also effec

tively render our immediate surroundings and envi

ronments in unexpected ways. This concept is perhaps 

best illustrated with examples from the genre of the

atrical stage lighting, where the careful control of 

illuminance enables the stage to become a shifting, 

illusionary space of the imagination. In the theater, 

it is possible to instantaneously hide or reveal a prop 

or character with lighting, such that their very being 

is seemingly determined by the presence or absence 

of light. Similarly, backdrops and scrims activated 
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1.10 Layers of space are hidden and revealed through the use of lights 

and scrims in theater productions. 

through light or the lack thereof can become visible ~age 
invisible layers that alter the depth and composition 

of the stage throughout the course of a performance. 

1.10 In architectural design, controlled illuminance 

can similarly disguise and reveal layers of a facade 

or interior. Contemporary buildings, whose multi

layered facades offer up varying degrees of transpar

ency, are excellent candidates for the play of light 

and shadow and the revelation or negation of inter

mediary space and substructural elements. Through 

the careful control of illuminance, a building can be 

transformed into a changing entity where different 

features are hidden and revealed, depending on pro

grammatic or aesthetic requirements. 1.n a - 1.ud 

We are often quick to assume that the presence 

of light expands, while its absence constricts, space. 

In reality, the relationships between light and dark 

and the ways in which they alter one's perception of 

space are far more complex. Architecture historian 

Steen Eiler Rasmussen describes the interchangeable 

nature of light and dark and their ability to evoke 

both solid and void as follows : "Light alone can [also] 

create the effect of an enclosed space. A campfire on 

a dark night forms a cave of light circumscribed by 

a wall of darkness."' With these words Rasmussen 

illustrates the didactic quality of light and dark, as 

they embody both the presence and absence of form, 

the material and immaterial. Because light is capable 

of representing both concrete form and atmospheric 

space, light and architectural elements can be used in 

tandem to determine the limits of a perceived space. 

Light can suggest the presence of limitless expanses 

or definitive borders, transparent openings or opaque 

enclosures, and dark can act as a counterpoint to light, 

rendering it all the more material or, conversely, all the 

more ephemeral. Together with built form, light and 

dark and the gradients in between them are a power

ful palette that can further construct our understand

ing of an architectural space. 
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Kahn Pedersen Fox (architect) and l'Observatmre International (hghting design). proposal for 

New York Sports and Convention Center. New York, New York, 2004 

1.11a View of building in idle mode: Orange light at its base causes the glass facade to appear 

t o fl oat, and no direct light is employed behind it so that it reflects the water of t he river. 

1.11b View of building in convention mode: Structure is exposed through the glass facade. 

and the building is visually grounded by it s base and facade lighting. 
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1.11c Section through t he building 

facade in id le mode: Downlight 

with no cast shadows 

1.11d Section through the building 

facade in convention mode: 

Horizontal lighting projects 

shadows and reveals structure. 

21 



Reassurance 
Since the beginning of time, human beings' relation

ship with darkness has been one fraught with tension 

as we grapple to celebrate the beauty and necessity of 

this natural condition despite its often-overwhelm

ing presence. While darkness itself does not threaten, 

it can harbor the wildest creatures of one's imagina

tion: demons, enemies, and most frightening of all, 

the unknown. These haunting fears often manifest 

themselves in the nightmares of children, overrid

ing logical reason. Darkness, while not inherently 

evil, undeniably conceals-within darkness, we lose 

our bearings and our grasp of what surrounds us. As 

adults we often harbor a lingering memory of our 

childhood phobias and a wariness of the realities that 

might lurk in darkness, and thus we light candles for 

comfort, turn on lights when we arrive home late at 

night, or gravitate toward illuminated areas in large, 

cavernous rooms. 
The correlation between darkness, reassur-

ance, and safety is one that has been carefully exam

ined in studies of the urban environment, often 

producing mixed results. Historically, the implemen

tation of streetwide lighting systems in urban cen

ters was intended to promote both increased vision 

and safety at night. Public lighting was first man

dated in fifteenth-century London, and the city of 

Paris soon followed suit, ordering all residents whose 

windows faced the streets to hang lanterns at night 

even in the presence of the light of a full moon. The 

visibility promised by artificial light quickly became 

a desired standard despite the ongoing fear that open 

flames could prove to be a fire hazard. The invention 

of the gas lantern in the nineteenth century heralded 

a new age of public light, and the rhythmic flicker of 

gas lamps became a familiar sight along the boule

vards of Paris, the avenues ofLondon, and the cobble

stone streets of Philadelphia. 
Later, the discovery of electricity and the sub

sequent production and installment of safe and inex

pensive incandescent lamps finally erased concern 
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of fires, further promoting the prolific use of street 

lamps in both urban and suburban contexts. In areas 

that had been accustomed to the darkness of night, 

streetwide lighting systems were implemented for 

visibility and as a deterrent to criminal activity. A 

survey of street crimes in the records of the Cleveland, 

Ohio, police department in the early part of the twen

tieth century proved a 41 percent decrease in crime 

in the business district once high-illuminance orna

mental lighting was installed.' 

Today our understanding of the role of pub

lic light in urban centers continues to be based on 

ideas of visibility, safety, and aesthetics, but the con

cept of safety extends well beyond the prevention of 

criminal activity. We rely on light to provide uniform 

vision for drivers, to allow for the safe coexistence of 

pedestrians and automobiles on a road, and to give 

psychological assurance by ensuring vision to people 

who traverse a city by night. However, the direct rela

tionship between the presence of light and decreased 

crime levels is no longer assumed to be a given. 

A study conducted first in 1977 and again in 1997 

by the National Institute of Justice proved that the 

correlation between lighting and crime is inconclu

sive, as many crimes are committed during daylight 

or in empty lit buildings by night.3 Another study, 

published in 2003 by B. A. J. Clark at the Astronomical 

Society of Victoria Inc., Australia, went further to sug

gest that nighttime crime was perhaps more likely to 

take place in areas of high outdoor ambient-light lev

els, as "excessive outdoor lighting appears to facilitate 

some of the social factors that lead to crime."4 This 

study found that areas of too much light and glare 

often create pockets of great contrast and deep shad

ows, where criminals may lurk unseen. Furthermore, 

the presence of great expanses of light might actu

ally facilitate illicit activities in areas that would be 

otherwise deserted. Of course, in different socioeco

nomic environments the presence of public lighting 

can have drastically different effects, and none of the 
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Conservation 

INCIDENTAL LIGHT 
SCATTERING AND EM ISSIONS 

SCATTERING ANO EMISSIONS 

1.12 Light can be reflected. absorbed, or transmitted by a given 

material. A single object can selectively reflect a wavelength of a given 

frequency while absorbing or transmitting others. Reflected light is 

what renders a surface visible The more light reflected , the brighter 

the surface, and the more light absorbed, the darker it appears, A 

surface that transmits some light appears transparent. 

studies mentioned argue for the elimination of pub

lic lighting, but simply ask for the responsible use of 

the resource. Ultimately it is most important to light 

public spaces in a manner that both appears to, and 

actually does, keep people safe. 

It is a beautiful paradox that light, the ephemeral 

and intangible substance that we rely on to shape 

our views of the world, also has the power of provok

ing extreme violence upon the same subject it brings 

into being. Plants that depend on the sun's ultravio

let rays for nourishment and growth simultaneously 

are at its mercy should these rays become too strong. 

Likewise, while we humans require regular sun expo

sure for our psychological and physical well-being, 

we have all experienced the excruciating pain of a 

sunburn or the blinding light of a high summer sun, 

and as a species we have developed ways to protect 

ourselves from excessive light exposure. The harmful 

effects of light are a function of intensity and expo

sure, and these variables must be controlled to prevent 

damage to the artifacts and materials of our everyday 

life, as well as those in specialized conditions. 

It is important to remember that light is by 

definition energy, and that it can have an adverse 

effect on material it encounters. When light hits an 

object, a portion of the light waves is reflected and 

another portion is absorbed by the materiality of the 

object itself. The reflected light waves are the ones 

that reach our eyes and that we process into an image 

of the object. The absorbed light waves are not vis

ible, but are potentially dangerous, causing irrevers

ible damage to the materiality of the object. 1.12 We 

are all familiar with the yellowing of a carpet or the 

fading of a textile pattern caused by prolonged sun 

exposure. This damage can be limited by the control 

of light levels, an object's exposure to these light lev

els, and the minimization of ultraviolet and infrared 

radiation in the light emitted. 
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1.13 The electrom·agnetic spectrum 

b 

Visible light resides between the ultraviolet 

and infrared regions of the electromagnetic spectrum. 

1.13 While ultraviolet and infrared waves are invisible 

to the human eye, they are nonetheless damaging 

and present in many types of light. Daylight contains 

ultraviolet, visible, and infrared wavelengths of light, 

while various artificial light sources contain a com

bination of two or three of these wavelengths-thus, 

light must be filtered and controlled to prove safe. 

As lighting designers, we are responsible for 

completing studies of how light will interact and be 

distributed within a given space. These calculations 

ensure that illuminance levels will be sufficient 

for comfort and visibility and nondamaging to the 

objects and materials in the space. Museum exhi

bition design is an area where carefully calculated 

illuminance is essential to the protection of objects. 

Light that is not properly controlled or filtered may 

cause both photochemical damage (fading) and pho

tomechanical damage (degradation) to an object 

or material. The exhibition of valued artifacts calls 

for precise illuminance levels that address both the 

specificity of material and the amount of time the 

artifact will be on view. Because the preservation of 

an artifact is dependent on both illuminance levels 
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Light Energy 

and time of exposure, lux levels can be increased if 

lux hours are restrained, and vice-versa. The illumi

nance of a museum exhibition or any other interior 

can be achieved through a combination of natural 

and electric light, but the use of appropriate filters 

and controlled light levels is essential to the care and 

preservation ofthe objects within. 

Conservation is not just a subject concerning the 

preservation of materials and objects, but a notion 

equally relevant to the use of light itself. Today, a 

pervading awareness of the fragility of our natural 

resources and of the importance of energy conserva

tion in ensuring the preservation of our natural envi

ronments and the sustainability of modern living 

standards are prevalent in the lighting design com

munity. The future conservation of light energy is 

dependent on both advances in lighting technologies 

and on our meaningful and responsible use of light

ing in the built environment. 
Recent advances in technical aspects of light

ing design have allowed the industry to make head

way in the quest to become more energy efficient. 

In particular, the great array of light fixtures and 

technologies now available for public use allows the 

consumer to opt for more energy-efficient lighting 

than was available in the past. Several factors that 

are commonly considered when selecting a lumi

naire (the term for a complete lighting unit) include 

source efficacy (the amount of energy consumed ver

sus the amount of light emitted measured in lumens 

per watt), life span of the source, cost (initial cost ver

sus long-term savings), quality of light emitted, and 

the sustainability of processes and materials used in 

manufacturing. (A comparison of basic properties of 

different light technologies can be found in Appendix 

D, p. 137.) Recent campaigns encouraging consumers 

to replace incandescent bulbs with compact fluo

rescents are one example of the industry's push to 
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educate the public about energy-conscious lighting. 

While a standard incandescent bulb has an efficacy 

of 15 to 20 lumens per watt and a life span of approxi

mately 750 to 1,ooo hours, a compact fluorescent lamp 

has an efficacy of 6o to 100 lumens per watt and a life 

span of 12,000 hours or more, and is thus the energy

conscious choice for consumers.5 In the past, people 

were often hesitant to use fluorescent bulbs in their 

homes for fear of the harsh, cold light they might 

emit, but in recent years advances in technology have 

greatly improved the color and color-rendering abili

ties of fluorescent lamps, and the aesthetic qualities 

of the light emitted are now more similar to those 

of an incandescent bulb. As with most technologies, 

though, there are both positive and negative aspects 

to be considered with the development of new forms 

of electric lighting. While compact fluorescent lamps 

are incredibly energy efficient, each lamp contains 

a small amount of mercury that can contaminate 

the environment if improperly disposed of. Light

emitting diode (LED) lamps provide an environmen

tally safe alternative to compact fluorescents, and 

their life span supersedes both that of incandescent 

and compact fluorescent bulbs (a typical LED has a 

lifespan of fifty-thousand hours) . However, the color

rendering abilities of LEDs are not yet comparable to 

those of compact fluorescent or incandescent lamps. 

As new lighting technologies are continuously devel

oped and existing ones improved, factors such as cost, 

quality of light, life span, and energy efficacy will 

surely drive the industry's innovations. 

Other technical advances that facilitate the 

conservation of light energy today include lighting 

control systems-such as dimmers, photocells, occu

pation sensors, and time-clock scheduling-to pre

vent light from being wasted when it is not needed. 

Dimmers allow users to adjust light levels of a group

ing of similar source types depending on the time of 

day and programmatic demands of a space. Photocells 

are instruments used to sense daylight levels, allowing 
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electric light to increase or decrease in accordance to 

the patterns of natural light. Occupancy sensors sim. 

ply detect movement in a space, enabling lights to 

be automatically turned on when a person is present 

and turned off in their absence. Time-clock schedul

ing may be programmed to turn lights on and off in 

accordance to a predetermined schedule. A lighting 

control system further facilitates the management of 

different lighting control devices. The use of such sys

tems can save 20 percent to so percent of a building's 

lighting power consumption while reducing environ

mental impacts associated with excessive energy use. 

In large-scale building programs, a lighting system 

can be integrated into the building management sys

tem (BMS)-a computer-run, building-wide system 

that monitors and controls the environment within

for increased operational benefits. 

While technical advances are crucial in the 

quest to conserve energy, responsible use of light is 

a fundamental means by which great change can be 

made. Conservation of light energy can be as simple 

as turning lights off when a room or a building is not 

in use. However, objectivity and the ability to con

stantly question and re-evaluate standards of light 

use are perhaps a lighting designer's most powerful 

tools in ensuring responsible use of light from the 

first stages of schematic design to user occupancy. 

Oftentimes it is best to ask not how much light is nec

essary to render a space functional, but how little light 

can be put to use for maximum effect. For example, 

while the IESNA lighting design guide suggests illu

minance levels of 300 lux in an office environment, 

it is important to realize that these 300 lux are neces

sary only for the task surfaces, not the entire space. 

By designing for 100 lux in circulation areas, one 

can lower energy consumption by approximately 65 

percent, while simultaneously creating spatial hier

archy and visual interest. While it is not always easy 

to challenge convention, innovation is not achieved 

without experimentation and risk. The conservation 
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of energy is a subject that will only become more 

pressing in the coming years, and lighting designers' 

responsibility to maximize the effects of light while 

minimizing the consumption of energy will surely 

continue to drive and influence the aesthetic and 

direction of our work in the future. 
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