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How important is lighting?
e 650 Mtoe ofi primary energy consumption

e 2550 TWh of electricity consumption

e 19% of global electricity use

e 15-1/% greater than nuclear or hydro power

e Equivalent to production of all gas-fired power
generation or 1265 power plants
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Lighting electricity consumption
= shares by sector in 2005

Bl Residential
JIndustrial

[JOutdoor stationary
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e Large health |mpI|cat|ons — respiratory
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Cost of lighting In 2005

e [otal cost of non-mobile electric lighting Is
US$356 hillion (USS$2.8/MIm-hr)

e Equivalent to 1% of gleba GDP or the total
GDP of the EU-10

e US$238 hillion energy-cost non-mobile electric-
lighting (two thirds)

e Fuel for domestic fuel-based lighting costs
US$38 hillion each year
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Lighting CO2 emissions in 2005

e All lighting = 1889 MtCO2

> Grid based = 1528 MtCO2

> Fuel-based lighting = 200 MtCO2
> Vehiclelighting = 161 MtCO2

e Equivalent to /0% of world passenger vehicle
emissions
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Artificial source lumens: 2005

e Global average consumption of 20 Mega
lumens of; light per capita/year

e Average North American uses 101 Mega-Im-
hrs; average Indian 3 Mega-Im-hrs

e But that's still 600 times average artificial per
capitalight usein England in C19th

e Global light consumption = 127 Peta-Im-hrs in
2005
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53 Recommended illumination levels vary

Hic

e [oday nationally recommended levels in offices

range firom 200 to 1500 | ux!

Table 18: Recommended illuminance levels in 6 EU couniries

Which illuminance levels are recommended for the different categories?

Belgium

Denmark

Greece

Ttaly

Spain &

UK

Office - general lighting

200

50-200

500

500

300-700

500

Office - task lighting

500

200/500 £

500

750 *

500-1000

300-500

Educational - classroom

200

200

300

500

300

300

Educational - blackboard

500

200/500 £

400

500

500

500

Health care ward - general

200

50/200 @

30-50 &

500

100-200

30-50

Health care ward -task

500

500

150

750 *

500

100

Shops general lighting

200

50-100 §

300

200

500-1000

500-1000

Shops - task - cash desk

500

500

500

300 *

1500-3000

500-1000 =
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*2 | arge differences in lamp efficacy

i

B Standard Incandescent
ETungsten Halogen

B8 Halogen Infrared Reflecling
BN Mercury Vapor
ESSSS Compact Fluorescent (5 - 26 walls)
Bl Compact Fluorescent (27 - 55 walls)
RS Linear Fluorescent
e Metal Halide
R Compact Metal Halide

BN High Pressure Sodium
e LED (Red, Orange, Green, Blue, and White)
————————————————————————————————— S UNlght, inside glass
s Daylight, inside glass

i 20 40 60 8O 100 120 140 160 180 200 220 240 260 280 300

Lamp plus ballast - Initial Lumens/\Watt

Figure 6-2 — Efficacy Comparison of Light Sources for General Lighting
Ballast walls included for discharge lamps systems. Sunlight and daylight ranges calculaled inside of
single pane clear glass and high performance glass.
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A< Large differences in efficacy by region

Global average electric lighting system
efficacy was:

e 18 Im/W Iin 1965

e 48 Im/W in 2005

e Almost afactor of two variation between
regions
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B LFL

CFL

Halogen

B HID

E Incandescent
@ LED
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Benefits from Current Policies
i ..
compared to No Policies

Current policies are on course to provide
global CO2 savings of:

> US$66 billion and 449 Mt CO,, in 2030

> Cumulative savings of US$1529 billion and
13.8 Gt CO,, from 1990 to 2030

> Cost of avoided CO, Is negative
(-US$151/tonne)
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Assumptions under least-life cycle cost

e from 2008 scenario

In majority of cases when the operating hours exceed an
economic threshold assume:

> CFLs replace incandescent lamps
> HPS and/or MH replace Mercury Vapour

> T12s and halo-phosphor T8s are replaced by tri-phosphor
T8s and T5s

> Proportion of halogens replaced by LEDs (from medium
term onwards). (Halogen torchieres phased out)

> Electronic ballasts

> Lighting controls (presence sensors, daylight dimming,
etc.) only when energy cost > US$2.5/m?2

In line with natural replacement cycles for lamps, ballasts
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Benefits from LLCC scenario compared
S to Current Policies scenario

The least life cycle cost from 2008 results
In global savings of:

> US$156 billion and 971 Mt CO,, in 2030

> US$2361 billion and 7.2 Gt CO,, of
cumulative savings to 2030

> Net cost of avoided CO, Is negative
(-US$158/tonne)
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It IS NGIATIRNIERSTENS to hold our
destipyaeua ourselves”
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