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State-of-Art Commercial Solid-State Lighting Lamp
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(TFFC) schematic
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Thin-Film Flip-Chip Architecture
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(luminous efficacy n, = 66 Im/W)
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Color rendering index (CRI ) 85

Color temperature  (CCT) 3,100 K
Current density 70 A/cm?
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200 Years of Lighting Technology Efficiency

100

[
o

°

00 00 -0--0®
o

Efficiency (%)

o
Y

0.01
1850 1900 1950 2000 2050
Year
’ SSLS JY Tsao & JA Simmons - SAND 2010-6540P - World Bank 2010 Sep 28 - 3/11 @ ﬁglt]igir?al
EERC Laboratories




A Progression of Productive Uses
for Colored and White Solid-State Lighting
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Estimates of Light Consumption, spanning:

e 3 centuries, 6 continents, 6 technologies, and 7 orders of magnitude in light consumption
e Commercial, residential, industrial, outdoor sectors
e Grid, fuel and vehicle lighting

Do Real-Output and Real-Wage
Measures Capture Reality?

The History of Lighting
Suggests Not

LIGHT'S
LABOUR'S LOST

William D. Nordhaus

Seven Centuries of Energy Services: The Price and

i
Use of Light in the United Kingdom ( 1 300-2000) b

PRTHCOMING
bruary 2006

L INTRODUCTION
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Navigant
US 2001: 136

Earth at Night (courtesy of NASA)

per capita Consumption of Light:
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Cost of Light:

per capita
gross domestic product:

CoL ($/MImh) = CoE,/n,
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Implication 1:
World has spent, and spends,
~0.72% of GDP on artificial light

The world in 2005:
0.72% = USS440B / USS60T
6.5% = 1TW./16 TW,

Implication 2:
Price and income elasticity of
consumption of light is ~unity

Are we treading water or not?
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Profit maximization in a two-factor economy

|

profit = production (gdp) - cost
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Possible Worlds in 2030
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