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Courtesy of Dialight
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* now a VDT task

300-100025002500Hospital operating table

80-1255050Basketball, college and pro

0.2-0.50.2-0.91Open parking

30*50-100150Office, accounting

100150-500500Retail feature displays

1010-3030Retail circulation

3020-5050Active storage, small items

3020-5050Kitchen general lighting

3020-5070Reading #2 pencil writing

200019871972Year
Recommended FC (horizontal)Task
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0.801.201.03Warehouse

1.101.502.07Sports Arena

1.101.501.29School/University

1.501.902.25Retail

1.001.301.26Office

1.302.200.96Manufacturing Facility

1.301.501.29Library

1.001.701.15Hotel

1.201.601.44Hospital

1.601.901.37Dining: Family

200419991989Year
Lighting Power DensitiesBuilding Area Method*
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Lumens/watt  X  Watts/square foot
(efficacy) (lighting power density)

=
Lumens/square foot
(footcandles)

Lesson: As power densities keep getting lower, 
you need higher lamp or system efficacies to 
maintain the same light levels.
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• Pre-1970
– More light for the same (or more) 

power
• 1973 

– Less light for less power 
• 1980s

– Same light for the same power
• 1990s

– Same light for less power
• 2000s

– More light for less power?
– Less light for less power?
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Four Decades of Lighting Efficiency
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• 1976, Circline fluorescent 
in table lamps
– 48 LPW
– Typically replaced 150W 

incandescent
– CW and WW color

• Linear fluorescent saved 
energy in the garage, the 
workshop, and 
sometimes the laundry 
room or kitchen…..
Courtesy of GE
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• Until the 1970s, 

energy was cheap
– many businesses 

held fast to the belief 
that brighter work 
spaces made more 
productive workers. 

• 1970s luminous 
ceiling
– 4-foot F40 T12 lamps
– High light levels, 

sometimes reaching 
200 FC on the work 
surface
Courtesy of Smithsonian Institution History Project
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• Mid 1970s , faced with growing demand for 
more efficient lamps and fixtures, 
manufacturers quickly brought several 
designs to market. 

– Interlight's Phantom-Tube (a non-
illuminating capacitor) and Sylvania's 
Thrift-Mate (an impedance-modifier 
mounted on a special lamp), were sold as 
replacements for one tube in a two-tube 
fixture. 

• Both reduced energy consumption, allowed 
fluorescent fixtures to produce some light, and 
limited the damage to the lighting design. 

• In 1977, Novitas, Inc. invented and 
produced the first sensor for lighting control 

Courtesy of Smithsonian Institution History Project
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• 1970s, production 
plant with HPS
– CRI 20
– LPW 100+
– High light levels

• 1970s warehouse 
with Mercury Vapor
– CRI 43
– LPW 50+
– Low light levels

Courtesy of OSRAM SYLVANIA and GE
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• 1980s compact fluorescent 
lamps
– Approx. 45 LPW
– Approx. $20 each
– Utilities began offering rebates and 

charitable programs to reduce cost 
to consumers

Courtesy of Philips Lighting and PNNL
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• Kofkoff Egg Farms on Mack Road, was given a $26,260 rebate, 
according to a spokesman for the utility, Jeffrey R. Kotkin. 

• In addition, Connecticut Light and Power estimates that the farm
will save $78,500 in electricity costs the first year with its new 
energy-efficient fixtures, all for a $65,000 investment. 

• ''That's a very quick pay back,'' Mr. Kotkin said. ''It all depends on 
how much you leave your lights on, and in a chicken coop they're
on a lot.'' 

• A partner in the farm, Joseph Fortin, said the lights were left on to 
simulate a summer day, causing more eggs to be laid. He 
estimated that the lights were on 112 hours a week, or 16 hours a 
day. 

• The farm had used 40-watt incandescent light bulbs to light 
800,000 square feet, Mr. Fortin said, and they were replaced with 
7-, 9- and 13-watt screw-in fluorescent bulbs. 
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• Recessed halogen 
lighting in 
abundance, both 
line voltage and low 
voltage

• Pin-based CFL 
downlights 
essentially 
mandated in 
California 
residential building 
codes



������� ���	
�	�� 
�������� ������	���

����
����������	�������'���	������
����	�

• Retailers combined halogen 
and halogen IR accent with 
fluorescent ambient for 
efficiency and “pop”

• Many office spaces switched 
to indirect fluorescent 
lighting, combined with task 
lighting, for energy efficient 
low-glare solutions where 
computers were frequently 
used
Courtesy OSRAM SYLVANIA
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• Lamps have grown steadily more efficient over the 
years, but industrial and municipal lighting still 
consume roughly as much energy as forty years ago
– 16 percent for industrial
– 3 percent for municipal

• Why?
– Tremendous growth of this kind of lighting – but…

• “Virtually every kilowatt saved by technical innovation has gone to 
power new streetlights or factory lamps or stadium arrays. 

• In the last decade, the spread of outdoor installations has fueled a new 
controversy -- a growing number of people have come to see the 
United States as a place excessively well-lit.” 

Courtesy of Smithsonian Institution History Project
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• Many hotels have 
switched to CFLs in table 
lamps and downlights

• Increased use of LED task 
lights and under cabinet 
lights Sales Index (Avg. Qtr. 2006 = 100)
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Courtesy of NEMA
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• Dimming and 
switching controls 
combine with 
fluorescent luminaires 
for flexible, efficient 
office lighting 
solutions

• Retailers try new 
metal halide solutions, 
for efficient accent 
and ambient lighting

Courtesy of Acuity Brands Lighting
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• T5HO fluorescent luminaires often replacing 
metal halide, for reasons of efficiency, color 
quality, controllability and instant re-strike.
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• Today’s responsible 
outdoor lighting…

– Is energy efficient, 
– Controls glare,
– Avoids light trespass,
– Reduces light pollution, &
– Respects animal and plant 

life
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