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Energy Usage of Lighting

In 2005 the electricity consumed by lighting was 2 650 TWh worldwide,
about 19 % of the total global electricity consumption.

Carbon dioxide emissions (Lighting) were 1775 million tonnes, of which
approximately 511 million tonnes in IEA member countries

Lighting electricity use ranges from 5 % to 15 % in industrialized
countries, up to 86 % in developing countries of the total electricity use

Global lighting electricity use is distributed: 28 % residential, 48%
service, 16 % industrial, 8 % street and other lighting

More than one-quarter of world’s population uses liquid fuel (kerosene)
to provide lighting




Per Capita Consumption of Electric Light
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Global consumption of artificial light 133 PImh

= Annual consumption by people with access to electricity — 27.6 MIimh

= Annual consumption by people without access to electricity — 50 kimh
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Average Electric Lighting System Efficacy

Average lighting-system efficacy by region
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IEA — International Energy Agency

Energy Conservation in Buildings and Community Systems (ECBCS)

IEA Annex 45

Energy Efficient Electric
Lighting for Buildings

2004 - 2009

International Energy Agency
Energy Conservation in
Buildings and Community
Systems Programme
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IEA Annex 45: Participating and Corresponding Membe
21 Countries and 37 Organizations
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Structure of IEA Annex 45

/ Simulation T~

Subtask A
Targets for Energy
Performance and
Human Well-being

Al Lighting quality criteria with
energy requirements

A2 Review of recommendations
worldwide

A3 Review of energy codes worldwide

A4 Proposals to upgrade
recommendations and codes

A5 Coordinate research programs
on lighting quality with innovative
lighting solutions

A6 Supply of deliverables

Information
Change to Practice

Subtask B
Innovative Technical Solutions

B1 Identifying knowledgeable people in the industry and
collecting information

B2 Performance criteria of lighting technologies

B3 Trends in existing and future lighting technologi es

B4 Comparison of installations

B5 Proofing of technology information (case studies)

Subtask C
Energy-efficient Controls and
Integration

C1 Definition of requirements and constraints linked to the
different players

C2 State of art of lighting control systems

C3 Case studies on existing and innovative lighting control
strategies

C4 Impact of the whole environment concept on lighti

C5 Commissioning process for lighting / lighting con

ng control
trol systems

Subtask D
Documentation and Dissemination

N/Ieasurements/
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Case Studies



Light Emitting Diodes
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LED Applications

Automotive
Signage
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Market Value Evolution

HB-LED Market Value Evolution per Applications

2005

total market 54.0 billion
other 12%

ilumination 8%

Signals 2% ——

automotive 14%

~—— mobile appliances 52%

signs/ displays 14%
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2010

total market $8.2 billion

other 11%
lumination 13% mobile appliances 28%

signals 1%

automotive 13% signs/ displays 34%

Source: Strategies Unlimited



L ED Illlumination Market Forecast
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LEDs In general lighting
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LED-based lighting system
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Annex

Energy Efficient Electric
Lighting for Buildings

Inrernarenal Energy Agency

Energy Conzervation in
Buildingz and Community
Systems Programme

EsLight

45

Biannual
Newsletter
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Web-site:
lightinglab.ATEA Annex42
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http://lightinglab.fi/IEAAnnex45

COMMSSION NTERNATIONALE DE UECLAIRAGE
INTERMNATICN

HAL COMMSSION ONILLLIMINATION
INTERNETICRMAL F BEL FUCHTUNG SKOMMESSICN

CIE Statement on
Energy Conservation

The izsue of energy comservaion in
lizhtmz was prezsnt m maost debates dur-
inz CIE Seszon hald in Beijjme in Tuly
2007. twas b
sembly by the
tee. and its concern was largely shared
by other delegates. After the Session CTE
publizhed a statemesnt on enerzy conser-
vation
Comtnued on page 2.

zht to the General As-
13k Matonal Comnmt-

26" Session of the CIE

4 - 01 July Beji

Threa mvited, ons indred and s pre-

The wirer of the 2004 Millemnium Teckrology Prize, Shyyt Nakamura and Frofessor Liisa
Halonen who recoived thiz year's Millanmus Dizgrcnon dward

- - - - - L~ Eb NN
Millennium Distinction Award 2007 @} Lo
PRIZE

Millennium Distinetion Awards 2007 were given for developers and ressarchers
working in the Finnish optoslecoomcs sector

Twro Fmnizh growth companies and two unaversity profeszors recerved this vear's
Millannium Distinetion Awards from the Millennnmm Teehnelogy Prize Foundation
Heikki and Ulla Mustonen of Tepeomp Oy and Hany Asonsn of Corelaze Oy re-
ceived Millennium Dhistinetion Awards m the categery "Founders and dnvers of
growth companies based on the productive exploitation of innovative new technel-
ogy.” Professor Lusa Halonen (Helsiuki University of Technolozgy) and Profezsor
Markus Pessa (Tampere University of Technolozy) received Millenninm Distine-

tion Awards for their valuabls contnbutions to the furthering of Fimnizh university
education in the cptoslectronics zector and for mitatng associzted hizh-level re-
search actrvities in Finland

zented papers and more than two hundred
posters were presauted at 26th Session
of the CIE. In the conference there was

z session on energy, chaired by Lillelien

from Norway. Report on the Session can
be found on the CIE Wews 42007, http:

‘warw_cle.co at/news/news33 pdf.

New Doctors in the Lighting Field

M.Sc. Henti Juslén defended hiz Doctoral Thests Ligthing, productivine and
preferred illuminances - fisld roudies in the fndustrial envirenmenr at Halamka
University of Technology, Finland.

Conrinued on page 6.
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CIE Statement on Energy Conservation

ENERGY CONSERVATION REQUIRES SMART LIGHTING

1 Recognizing that lighting consumes substantial energy,
the International Commission on lllumination (the CIE) at
a congress held in Beijing, China 4-11 July 2007, called
for a worldwide effort to reduce energy consumed for
lighting.

4 This is possible through intelligent use of new technology
and a scientific understanding of the varied human
needs for different types of lighting in different settings.

O A more efficient use of daylight augmented with the use
of more efficient lamps and the latest lighting technology
now enable us to save energy without sacrificing good
lighting.
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IEA Annex 45 Guidebook

International Energy Agency Anl_‘e_x 45 <
Energy Conservation in Energy Efficient Electric
Buildings and Community nghtli’lg for Buildings

Systems Programme

Guidebook on Energy Efficient Electric
Lighting for Buildings

Edited by Liisa Halonen & FEino Tetri
Helsinki University of Technology

Lighting Laboratery

AN
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Contents

1 Introduction

2 Lighting electricity statistics in buildings

3 Lighting quality criteria

4 Energy codes

5 Experts” opinions on lighting today and
in the future

6 Lighting technologies

7 Lighting control

8 Commissioning process for lighting
(control) systems

9 Case studies

10 Technical potential for energy efficient

11

12

lighting and savings
Proposals to upgrade
recommendations and codes

Conclusions



Lighting In developing countries

Almost 2 billion people live in the dark




Lighting In developing countries

“We will make electricity so cheap
that only the rich will burn candles”
-Thomas Edison

There are more non-electrified households
today than the total number of households
iIn Edison’s time
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Lighting in Developing Countries

O More than 2 billion people —
without access to electricity — use fuel based lighting

O Almost all of them live in developing countries

In 2000 in developing countries

0 14% of urban population and 49% of rural population ;
had no access to electricity )

Q In Ethiopia and Uganda only 1% of households had
electricity
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Lighting in Developing Countries

O Intermittent access

Madhya Pradesh (India) - over 90% of rural
electrified households use kerosene as a
backup fuel for lighting

O Population growth rate is higher than
electrification rate
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EC Asia-Link ENLIGHTEN

Partners

TKK Lighting Laboratory Finland
Co-ordinator

Kathmandu University Nepal
Vilnius University Lithuania

ASIA-LINK

Household LED lighting activities in Nepal
» Co-operation with Light up the World Foundation

e Over 5 000 households and schools in remote communi ties of
Nepal have been equipped with white-LED based light  ning
systems

» Powered by pedal DC generators, solar cells, and wi  nd turbines

» Low maintenance costs ($3/household/year).
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nghtlng Wlth LEDs using Renewables

In ENLIGHTEN project efforts
were made to promote the use
of LEDs for lighting in remote
Nepalese villages, where they
can be combined with solar
panels.
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Fuel Based Lighting

Kerosene lighting Jharro lighting
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Price of liquid fuels increases
proportionally with distance to

nearest road

Open fireplace for cooking and
lighting




Fuel Based Lighting

“ Average illuminance 2 Ix in one meter periphery

“ Dalily need for firewood per family for cooking and lighting is
20 -40 kg

“ Impact on health, like respiratory problems, blindness, heart
diseases




EC Asia-Link ENLIGHTEN

Luminous efficacy

* pine stick "jharro” 0,04 Im/W

 kerosine 0,08 Im/W
« LED 15 Im/W
I 8 Costs $/kimh
» pine stick "jharro” $4,36 / kimh
« kerosine $0,78 /kimh

« LED $0,22 / klmh



LED Lighting In Nepal

A schoolboy
from remote
village reading
in White LED
lamp light




Thank Youl!
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