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The Executive Committee of the Energy
Conservation in Buildings and Commu-
nity Systems (ECBCS) program estab-
lished a new research project (Annex) in
June 2004 called Energy Efficient Elec-
tric Lighting for Buildings. Professor
Liisa Halonen from the Lighting Labo-
ratory of Helsinki University of Technol-
ogy was elected for the Operating Agent
of the Annex 45.

The objectives of  Annex 45 are to iden-
tify and accelerate the use of energy-effi-
cient high-quality lighting technologies
and their integration with other building
system, to assess and document the tech-
nical performance of existing and  future
lighting technologies, as well as to as-
sess and document barriers preventing
the adoption of energy-efficient technolo-
gies, and to propose means to resolve
these barriers.

Background
Lighting-related electricity production

for the year 1997 was 2016 TWh, of which
1066 TWh was attributable to IEA mem-
ber countries. For the industrialized coun-
tries, national lighting electricity use ranges
from 5 % to 15 %, while in developing
countries the value can be as high as 86 %
of the total electricity use. The correspond-
ing carbon dioxide emissions were 1775
million tonnes, of which approximately 511
million tonnes was attributable to the IEA
member countries.

More efficient use of lighting energy
would limit the rate of increase of electric
power consumption, reduce the economic
and social costs resulting from construct-
ing new generating capacity, and reduce
the emissions of greenhouse gases and
other pollutants. New aspects of desired
lighting are energy savings, daylight use,
individual control of light, quality of light,
emissions during life cycle, and total costs.

Both the quality of the luminous envi-
ronment and the lighting installation will
be considered. The high effciency lighting
should meet various specifications of the
human well-being.

Objectives
The objectives of Annex 45 are:
• Identify and accelerate the use of

energy efficient high-quality light-
ing technologies and their integra-
tion with other building systems.

• Assess and document the techni-
cal performance of existing and
future lighting technologies.

• Assess and document barriers pre-
venting the adoption of energy ef-
ficient technologies and propose
means to resolve these barriers.

Scope
The potential for energy savings are

very large and can be further increased
by integrating electric lighting,
daylighting and HVAC systems. The
components that affect the total lighting
energy use are:

• The lighting equipment used
(lamps, ballasts, luminaires, etc)

• The lighting performance targets
and design of lighting

• The control and integration of
lighting.
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Annex 45
Energy Efficient Electric
Lighting for Buildings

“Valotalo”, at Helsinki University of Technol-
ogy, was built as a demonstration building for
lighting research in which the newest technolo-
gies for energy-efficient lighting were applied.
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Management of the Annex
Operating Agent: Finland, Helsinki University of Technology

Professor Liisa Halonen
Subtask A Leader: France, École Nationale des Travaux

Publics de l’État (ENTPE)
Professor Marc Fontoynont

Subtask B Leader: Austria, Zumtobel Staff GmbH
Dipl.Ing Peter Dehoff

Subtask C Leader: Germany, Technische Universität Berlin
Professor Dr. rer. nat. Heinrich Kaase

Subtask D Leader: Finland, Helsinki University of Technology
D.Sc. Eino Tetri

Structure of the Annex
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Subtask A: Targets for energy per-
formance and human well-being

The objective are to document the ef-
fect of design on energy use, lighting qual-
ity and human performance as well as to
assess barriers preventing the adoption of
energy-efficient, human friendly lighting
design.

Subtask B: Innovative technical
solutions

The objective is to identify, assess and
document the performance, energy and
economical criteria of existing promising
and innovative future lighting technolo-
gies and their impact on other building
equipment and systems. The purpose is
to reduce the used energy by transferring
information on concepts and products to
consultants, public authorities and build-
ing owners.

Subtask C: Energy-efficient
controls and integration

The task will focus on controls that en-
able the occupant and facility manager to
modify the electric lighting according to
personal needs and preferences, within
acceptable building operative require-
ments. Personalisation and integration of
these controls with other building systems
based on modern communication technol-
ogy will be an important part of the
subtask.

Subtask D: Documentation and
dissemination

The objective is to improve the current
lighting practices in a manner that accel-
erates the use of energy efficient products,
improves overall building performance
and enhances the occupant’s environmen-
tal satisfaction.

Deliverables
• Design Guidebook
• Semi-Annual Newsletter
• Seminars
• Web-site:

lightinglab.fi/IEAAnnex45

Website
lightinglab.fi/IEAAnnex45
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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 technologies
B4 Comparison of installations
B5 Proofing of technology information (case studies)

Subtask C
Energy-efficient Controls and 
Integration
C1 Definitions and overview
C2 Data acquisition on controls
C3 New technologies for controls
C4 Case studies
C5 Information transfer 
C6 Source book

Subtask D
Documentation and Dissemination

Subtask A
Targets for Energy 
Performance and 
Human Well-being
A1 Review of specifications for 

lighting quality criteria
A2 Review of  specifications and 

codes worldwide
A3 Assessment of standard solutions 

to meet the codes with respect to 
energy performance 

A4 Proposals to upgrade 
specifications

A5 Coordinated research programs 
on lighting quality with innovative 
lighting solutions

A6 Supply of deliverables

Measurements
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