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Objectives of IEA-SHC Task 70 / EBC Annex 90

Status of Lighting and Decarbonisation
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Lighting in context of decarbonization and energy efficiency

− Increase in lighting intensity worldwide by 2% each year

− Electricity for lighting accounts for 5% of the global greenhouse gas emissions 
and 15 % the electrical energy consumption1

− More and more directly taxed CO2 emissions, higher competition for electricity

− Widening the rating perspective of lighting solutions to a more holistic view of 
its impact on CO2 emissions deemed necessary, encompassing: 

− the whole life cycle (the “lighting value chain”),

− embodied energy for electric and daylighting technology,

− regional energy market aspects, 

− interaction with other building trades etc.

2

1UNEP Report, Accelerating the Global Adoption of ENERGY-EFFICIENT LIGHTING, 2017
2 https://public.tableau.com/app/profile/rosamund.pearce/viz/Greenhousegasemissionsbyservice/Dashboard1
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Lighting value chain

Electric lighting
− LED transition on lamp level is generally performed, highly optimized, highly industrialized…

− Different on luminaire level. Potentials for decreasing the embodied energy: 

− a) Modular luminaire architectures: exchangeable optics, programmable lumen outputs, smart use of 
3D printed parts, recyclable components 

− b) Direct integration into building components and architecture

− c) new task lighting concepts 

Product Stage Planning /Design Construction Usage End of Life Stage

Luminaire 
Architectures

Deglaring 

Microoptics Allocation of heat 
sinks in building 
components

New task lighting 
concepts
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Lighting value chain

Product Stage Planning /Design Construction Usage End of Life Stage

Same lighting and solar 
management with much 
lighter constructions

Source: DassaultSource: AGC, Schüco

+

Color Rendition [-]

Vacuum Glazing Closed Cavity Facade

Source: AGC

Source: Sage
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Lighting value chain

Product Stage Planning /Design Construction Usage End of Life Stage

Architectural and design constraints
− Architectural and design constraints ask for answers like offering good (day-) light supply in dense urban 

environments - interior and exterior i. e. understanding façades as well from its outside impacts on urban 
factors. 

− “Competition” for optimal functionality of limited building envelope area: daylight vs. active solar vs. 
facade greening, difficulties to meet the requirements as in EN 17037 or workplace regulations.

User Expectations
− Of big importance here is a further alignment with user expectations: Integrative lighting including visual 

and non-visual effects is driving innovation in lighting technology. But it comes along with a risk of energy 
rebounds: more delivered lumens and lower luminous efficacies, if not properly integrated with daylight as 
shown in IEA Task 61. 

− Daylight mimicking is a more and more discussed approach, i. e. relying in certain situations rather on 
electric than on natural light and come along solar gains.
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Empowering by digitalization

Product Stage Planning /Design Construction Usage End of Life Stage

Digital Twin
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Lighting Carbon footprint

Technology and 
design 
employed

Supply side /
grid context

End of 
Life 

Stage
Usage

Product, Planning, 
Construction

End of 
Life 

Stage
Usage

Product, Planning, 
Construction
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Scenarios, strategies, roadmaps…

+ Link to other trades…



www.iea-shc.orgIEA SHC Task 70  / EBC Annex 90 “Low Carbon, High Comfort Integrated Lighting”

Objective IEA SHC Task 70 / EBC Annex 90 “Low Carbon, high comfort integrated lighting”

The overall objective of the activity is to identify and support implementing the 
potentials of lighting (electric, façade: daylighting & passive solar) in the 

decarbonisation on a global perspective, while aligning the new integrative 
understanding of humans’ light needs with digitized lighting on a building and a 

building related urban scale. 

Product Stage Planning /Design Construction Usage End of Life Stage

 Overall Optimum serving the needs of users? 

Digital Twin Towards a more seamless digital chain
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Structure
IEA SHC Task 70 / EBC Annex 90

Low Carbon, High Comfort Integrated Lighting
Task Manager: J. de Boer, Germany

Project duration: 1/2023-6/2026

Subtask A
Luo Tao, China

J. de Boer, Germany
(V. Ferreira, Spain)

Low Carbon Lighting and 
Passive Solar: Scenarios, 

Strategies, Roadmaps

Subtask B
B. Matusiak, Norway

M. Sarey Khanie, UK, DK

Visual and Non-Visual User 
Requirements

Subtask C
D. Geisler-Moroder, Austria

Eleanor Lee, USA

Digitized lighting solutions

(Technology & Design Tools 
/ Process)

Joint Work

Joint Work

Subtask D

Niko Gentile, Sweden
Natalia Giraldo Vasquez, 

DK 

Application and Case 
Studies
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Who is behind the activity?
50 participants from 15 countries 34 onsite, others online 

5th Meeting: 25th March – 28th March 2025, University of Innsbruck, Austria
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Literature survey: Det. review of 59 papers

Status quo LCA in lighting: Overview on data, methods, regulations

Survey in 15 countries
1. LCA application to buildings 

2. Related supporting tools (database, rating tool)

3. Price of CO2

4. development of low carbon in electric 

lighting/facade

5. Embodied carbon emission/Environmental impact 

indicators

6. Public‘s perception/Personal Judgement

Austria, Brazil, Belgium, China, 
Denmark, Germany, Greece, Italy, 
Japan, Norway, Poland, South Africa, 
Spain, Turkey and United States

Survey in 15 countries

− Literature survey: Det. review of 59 papers 
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Component Perspective: Luminaire EPDs in European Union

Closer look into electric lighting market

− Paper on EPDs in European Union

Impact of
Energy Mix

Impact of
Luminaire Design
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Component perspective: Simplification approaches

Energy-efficiency 
building assessment

LCA / EPDs / … 
Databases
− Time-variant

− High complexity
− Different formats
− Various certifiers

− …

Algorithms / Methods

Generic energy product
data

Generic life cycle product
data

Simple Models
− Cost-effective EPDs (GWP100) 

for SMEs
− Continously, automatically

updated
− …

Designer

Industry

Publication Summer 2026
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Component Perspective: GWP100 rating for fixtures

1. Conventional mass-produced luminaires 
Analysis of published EPDs of 64 state-of-the-
art from 4 bigger European manufacturers

2. Fixtures for new lighting concepts which 
provide general lighting from the desktop or by 
light engines attached to the VDUs 

3. Retrofit / relighting
a) Replacement

b) Retrofit

Manufacturer Name Picture Link (web) Type (Following Scenario Specification, rf. to Tab Electric_Lighting_Solutions) Photometric Data Weight Environmental Data (selected) #########

Installation Mounting Optical system Main Usage GWP100 Data [kgCO2eq/Unit] GWP100 kgCO2eq/unit GWP100 kgCO2eq/1000lm
Luminous 

Flux of 

Luminous 

Efficacy, Total
Steel Aluminium Plastics Electronics Packaging total

Product

ion 

Distribu

tion

Installation Use 

Stage

End-of-Life 

Stage

Benefits and loads 

beyond the system 

Sum A1-3 Sum A and C Sum A,C,D Sum A,B,C,D Production 

Stage

Distribution Installation Use Stage

[lm] [lm/W] [kg] [kg] [kg] [kg] [kg] [kg] A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 C1 C2 C3 C4 D A1-A3 A1-A5;C2-C4 A1-A5;C2-C4,D A1-A5;B4,B6; C2-C4,D A1 A2 A3 A4 A5 B1 B2

Trilux Opendo H2-L PW19 64-840 ETDD 01 https://register.pep-

ecopassport.org/pep/c

onsult/mbesqrsCBZbW

bKJq6-

kJ3kT_Dks1vxlM5FzF1B

yu47c/mbesqrsCBZbW

Permanent installed Ceiling mounted 

suspended

Micro-optics, slim 

construction, LED

Office 6400 123 6,4

2,86 0,00 1,18 0,86 1,50 17,98 0,38 3,83 1,18 0,87 0,00 0,00 0,00 0,00 0,00 296,32 0,00 0,25 2,55 0,00 -6,78 22,19 27,05 20,27 316,59 2,81 0,06 0,60 0,19 0,14 0,00 0,00

Trilux ArimoFit G2 M84 PW19 42-840 ETDD

#UNKNOWN!

https://register.pep-

ecopassport.org/pep/c

onsult/mbesqrsCBZbW

bKJq6-kJ3jKt-

ERusJErKUV2RtH6d08/

mbesqrsCBZbWbKJq6-

Permanent installed Ceiling mounted 

recessed

Micro-optics, slim 

construction, LED

Office 4200 135 4,4

0,00 0,75 2,60 0,15 0,95 12,18 0,09 1,64 0,41 0,29 0,00 0,00 0,00 0,00 0,00 176,40 0,00 0,09 2,34 0,00 -3,10 13,91 17,03 13,94 190,34 2,90 0,02 0,39 0,10 0,07 0,00 0,00

Trilux Mirona Fit 4L BS T 480-840 ET https://register.pep-

ecopassport.org/pep/c

onsult/mbesqrsCBZbW

bKJq6-

kJ3h9KuendSTfjAw-

e166zg_I/mbesqrsCBZb

Permanent installed Ceiling surface 

mounted and 

suspended

Conventional optics, i.e. 

aluminum reflectors, LED

Hall 26100 167 8,0

0,06 5,62 0,76 0,77 0,80 50,11 0,16 1,52 0,74 0,23 0,00 0,00 0,00 0,00 0,00 887,40 0,00 0,18 0,88 0,00 -16,39 51,79 53,82 37,43 924,83 1,92 0,01 0,06 0,03 0,01 0,00 0,00

Trilux Creavo M84-TS LW19-03 50-840 ETDD 01 https://register.pep-

ecopassport.org/pep/c

onsult/mbesqrsCBZbW

bKJq6-

kJ3o1kTETXHLAw7N067

mUKD0k/mbesqrsCBZb

Permanent installed Ceiling surface 

mounted

Conventional optics, i.e. 

aluminum reflectors, LED

Office 4200 168 8,8

5,76 0,32 0,85 0,37 1,45 15,08 0,28 1,61 0,81 0,42 0,00 0,00 0,00 0,00 0,00 142,38 0,00 0,19 0,81 0,00 -7,94 16,97 19,19 11,26 153,64 3,59 0,07 0,38 0,19 0,10 0,00 0,00

Trilux E-Line Next Family 7651HE DSL60-

840ETDD L15001

https://register.pep-

ecopassport.org/pep/c

onsult/mbesqrsCBZbW

bKJq6-kJ3ni-

oX0On_iTNDwIRNwYi6

8/mbesqrsCBZbWbKJq

Permanent installed Gear tray for 

continous line system

Micro-optics, slim 

construction, LED

Hall 8400 179 3,9

2,33 0,00 0,41 0,62 0,55 6,08 0,14 1,35 0,36 0,16 0,00 0,00 0,00 0,00 0,00 257,88 0,00 0,09 0,47 0,00 -2,10 7,58 8,65 6,55 264,43 0,72 0,02 0,16 0,04 0,02 0,00 0,00

Trilux Luceos D/H2-L CDP 8400-840 ETDD 01 

(Pendant ZS/ZST)

https://register.pep-

ecopassport.org/pep/c

onsult/mbesqrsCBZbW

bKJq6-

kJ3oDGySjQHLaBkHf75

uiD19s/mbesqrsCBZbW

Permanent installed Ceiling surface 

mounted

Micro-optics, slim 

construction, LED

Office 7400 132 4,7

0,01 1,96 1,81 0,26 0,53 38,41 0,57 6,42 1,44 1,32 0,00 0,00 0,00 0,00 0,00 278,98 0,00 0,28 4,35 0,00 -15,84 45,40 52,79 36,96 315,94 5,19 0,08 0,87 0,19 0,18 0,00 0,00

Trilux Luceos D/H2-L CDP 8400-840 ETDD 01 

(Pendant ZS/ZST)

https://register.pep-

ecopassport.org/pep/c

onsult/mbesqrsCBZbW

bKJq6-

kJ3oDGySjQHLaBkHf75

uiD19s/mbesqrsCBZbW

Permanent installed Ceiling mounted 

suspended

Micro-optics, slim 

construction, LED

Office 6200 150 4,7

0,01 1,96 1,81 0,26 0,53 32,18 0,48 5,38 1,20 1,10 0,00 0,00 0,00 0,00 0,00 233,74 0,00 0,22 3,65 0,00 -13,27 38,04 44,22 30,95 264,69 5,19 0,08 0,87 0,19 0,18 0,00 0,00

Trilux Luceos S G2 PAW-IL 150-840 ETDD 01 https://register.pep-

ecopassport.org/pep/c

onsult/mbesqrsCBZbW

bKJq6-

kJ3iY10HW94L9SQlrrPm

zk2NI/mbesqrsCBZbWb

Task lighting Freestanding Micro-optics, slim 

construction, LED

Office 15300 170 16,9

8,63 3,79 1,46 0,85 1,20 89,05 0,00 0,00 4,21 0,44 0,00 0,00 0,00 0,00 0,00 1339,39 3,27 0,00 0,00 0,00 -66,71 89,05 96,97 30,26 1369,65 5,82 0,00 0,00 0,28 0,03 0,00 0,00

Trilux Luceos S G2 PAW-IL 85-840 ETDS 01 Product Variant Task lighting Freestanding Micro-optics, slim 

construction, LED

Office 8700 140 16,9

8,63 3,79 1,46 0,85 1,20 89,12 0,00 0,00 4,21 0,44 0,00 0,00 0,00 0,00 0,00 506,35 3,28 0,00 0,00 0,00 -66,76 89,12 97,04 30,28 536,63 10,24 0,00 0,00 0,48 0,05 0,00 0,00

Trilux Luceos S T PAW-IL -300 -840 ETDS 01 Product Variant Task lighting Freestanding Micro-optics, slim 

construction, LED

Office 30600 170 25,2

13,54 5,95 2,29 1,33 1,88 138,91 0,00 0,00 6,56 0,70 0,00 0,00 0,00 0,00 0,00 1471,86 8,99 0,00 0,00 0,00 -183,15 138,91 155,16 -27,99 1443,87 4,54 0,00 0,00 0,21 0,02 0,00 0,00

In early design phases (no specfic luminaire yet selected) for consultancies and designers.
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− Estimation of GWP100

− From 5 material groups

− What‘s needed, is a

Special focus on SME

Component Perspective: GWP100 rating for fixtures



www.iea-shc.orgIEA SHC Task 70  / EBC Annex 90 “Low Carbon, High Comfort Integrated Lighting”

(Low Carbon) glazing

Shading systems

Component Perspective: GWP100 rating for façades

(Daylight Autonomy)
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Exemplary office space

System perspective: Link with energy rating procedures / early design stages

, Decarbonisation by 2045 , Decarbonisation by 2045
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Deliverables

Edited by Barbara S. Matusiak, Mandana S. Khanie

Human visual and non-visual response 
to the built environment – ​​recent 
achievements and their practical 
implementation
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Follow us: https://task70.iea-shc.org/
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