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The International Energy Agency  
 
The International Energy Agency (IEA) was established in 1974 within the framework of 
the Organisation for Economic Co-operation and Development (OECD) to implement an 
international energy programme. A basic aim of the IEA is to foster international co-
operation among the 29 IEA participating countries and to increase energy security through 
energy research, development and demonstration in the fields of technologies for energy 
efficiency and renewable energy sources.  
 
The IEA Energy in Buildings and Communities Programme 
 
The IEA co-ordinates international energy research and development (R&D) activities 
through a comprehensive portfolio of Technology Collaboration Programmes. The mission 
of the Energy in Buildings and Communities (EBC) Programme is to develop and facilitate 
the integration of technologies and processes for energy efficiency and conservation into 
healthy, low emission, and sustainable buildings and communities, through innovation and 
research. (Until March 2013, the IEA-EBC Programme was known as the Energy in 
Buildings and Community Systems Programme, ECBCS.)  
 
The research and development strategies of the IEA-EBC Programme are derived from 
research drivers, national programmes within IEA countries, and the IEA Future Buildings 
Forum Think Tank Workshops. The research and development (R&D) strategies of IEA-
EBC aim to exploit technological opportunities to save energy in the buildings sector, and 
to remove technical obstacles to market penetration of new energy efficient technologies. 
The R&D strategies apply to residential, commercial, office buildings and community 
systems, and will impact the building industry in five focus areas for R&D activities:  
– Integrated planning and building design  
– Building energy systems  
– Building envelope  
– Community scale methods  
– Real building energy use  
 
The Executive Committee  
 
Overall control of the IEA-EBC Programme is maintained by an Executive Committee, 
which not only monitors existing projects, but also identifies new strategic areas in which 
collaborative efforts may be beneficial. As the Programme is based on a contract with the 
IEA, the projects are legally established as Annexes to the IEA-EBC Implementing 
Agreement. At the present time, the following projects have been initiated by the IEA-EBC 
Executive Committee, with completed projects identified by (*):  
Annex 1: Load Energy Determination of Buildings (*)  
Annex 2: Ekistics and Advanced Community Energy Systems (*)  



Annex 3: Energy Conservation in Residential Buildings (*)  
Annex 4: Glasgow Commercial Building Monitoring (*)  
Annex 5: Air Infiltration and Ventilation Centre  
Annex 6: Energy Systems and Design of Communities (*)  
Annex 7: Local Government Energy Planning (*)  
Annex 8: Inhabitants Behaviour with Regard to Ventilation (*)  
Annex 9: Minimum Ventilation Rates (*)  
Annex 10: Building HVAC System Simulation (*)  
Annex 11: Energy Auditing (*)  
Annex 12: Windows and Fenestration (*)  
Annex 13: Energy Management in Hospitals (*)  
Annex 14: Condensation and Energy (*)  
Annex 15: Energy Efficiency in Schools (*)  
Annex 16: BEMS 1- User Interfaces and System Integration (*)  
Annex 17: BEMS 2- Evaluation and Emulation Techniques (*)  
Annex 18: Demand Controlled Ventilation Systems (*)  
Annex 19: Low Slope Roof Systems (*)  
Annex 20: Air Flow Patterns within Buildings (*)  
Annex 21: Thermal Modelling (*) 5  
 
Annex 22: Energy Efficient Communities (*)  
Annex 23: Multi Zone Air Flow Modelling (COMIS) (*)  
Annex 24: Heat, Air and Moisture Transfer in Envelopes (*)  
Annex 25: Real time HVAC Simulation (*)  
Annex 26: Energy Efficient Ventilation of Large Enclosures (*)  
Annex 27: Evaluation and Demonstration of Domestic Ventilation Systems (*)  
Annex 28: Low Energy Cooling Systems (*)  
Annex 29: Daylight in Buildings (*)  
Annex 30: Bringing Simulation to Application (*)  
Annex 31: Energy-Related Environmental Impact of Buildings (*)  
Annex 32: Integral Building Envelope Performance Assessment (*)  
Annex 33: Advanced Local Energy Planning (*)  
Annex 34: Computer-Aided Evaluation of HVAC System Performance (*)  
Annex 35: Design of Energy Efficient Hybrid Ventilation (HYBVENT) (*)  
Annex 36: Retrofitting of Educational Buildings (*)  
Annex 37: Low Exergy Systems for Heating and Cooling of Buildings (LowEx) (*)  
Annex 38: Solar Sustainable Housing (*)  
Annex 39: High Performance Insulation Systems (*)  
Annex 40: Building Commissioning to Improve Energy Performance (*)  
Annex 41: Whole Building Heat, Air and Moisture Response (MOIST-ENG) (*)  
Annex 42: The Simulation of Building-Integrated Fuel Cell and Other Cogeneration 
Systems (FC+COGEN-SIM) (*)  
Annex 43: Testing and Validation of Building Energy Simulation Tools (*)  
Annex 44: Integrating Environmentally Responsive Elements in Buildings (*)  
Annex 45: Energy Efficient Electric Lighting for Buildings (*)  
Annex 46: Holistic Assessment Tool-kit on Energy Efficient Retrofit Measures for 
Government Buildings (EnERGo) (*)  
Annex 47: Cost-Effective Commissioning for Existing and Low Energy Buildings (*)  
Annex 48: Heat Pumping and Reversible Air Conditioning (*)  



Annex 49: Low Exergy Systems for High Performance Buildings and Communities (*)  
Annex 50: Prefabricated Systems for Low Energy Renovation of Residential Buildings (*)  
Annex 51: Energy Efficient Communities (*)  
Annex 52: Towards Net Zero Energy Solar Buildings (*)  
Annex 53: Total Energy Use in Buildings: Analysis & Evaluation Methods (*)  
Annex 54: Integration of Micro-Generation & Related Energy Technologies in Buildings 
(*)  
Annex 55: Reliability of Energy Efficient Building Retrofitting - Probability Assessment of 
Performance & Cost (RAP-RETRO) (*)  
Annex 56: Cost Effective Energy & CO2 Emissions Optimization in Building Renovation  
Annex 57: Evaluation of Embodied Energy & CO2 Equivalent Emissions for Building 
Construction  
Annex 58: Reliable Building Energy Performance Characterisation Based on Full Scale 
Dynamic Measurements  
Annex 59: High Temperature Cooling & Low Temperature Heating in Buildings  
Annex 60: New Generation Computational Tools for Building & Community Energy 
Systems  
Annex 61: Business and Technical Concepts for Deep Energy Retrofit of Public Buildings  
Annex 62: Ventilative Cooling  
Annex 63: Implementation of Energy Strategies in Communities  
Annex 64: LowEx Communities - Optimised Performance of Energy Supply Systems with 
Exergy Principles  
Annex 65: Long Term Performance of Super-Insulating Materials in Building Components 
and Systems  
Annex 66: Definition and Simulation of Occupant Behavior Simulation  
Annex 67: Energy Flexible Buildings  
Annex 68: Design and Operational Strategies for High IAQ in Low Energy Buildings  
Annex 69: Strategy and Practice of Adaptive Thermal Comfort in Low Energy Buildings  
Annex 70:Energy Epidemiology: Analysis of Real Building Energy Use at Scale 
Working Group - Energy Efficiency in Educational Buildings (*)  
Working Group - Indicators of Energy Efficiency in Cold Climate Buildings (*)  
Working Group - Annex 36 Extension: The Energy Concept Adviser (*) 



































No. Author (year) Objectives Building type Methodology 
Period 
(year) 

Environmental factor Unit 

EE OE EG OG EE EG 

1 Thormark (2002) 
Analysis 

recycling potential 
Residential Process based LCA 50 √ √   MJ, kwh  

2 Mithraratne (2004) 
Comparison light, RC, 

super-insulated houses 
Residential I-O LCA 100 √    MJ  

3 Karlsson (2007) 
Comparison 

conventional vs. low tech 
Residential Process based LCA 50 √ √   kwh  

4 Hacker (2008) Analysis Residential Process based LCA 100   √ √  GWP 

5 Shukla (2009) Analysis Residential Process based LCA annual √ √   MJ  

6 Mahdavi (2010) 
Comparison 

Passive vs. Low energy 
Residential Process based LCA 0.5 √ √ √ √ kwh GWP 

7 Monahan (2010) 
Comparison 
Active tech. 

Residential Process based LCA 20 √ √ √ √ kwh GWP 

8 
Rossello –Batle 

(2010) 
Analysis Hotel Process based LCA annual √    MJ GWP 

9 Verbeeck (2010) 
Creating building LCI 

massive vs. light envelope 
Residential 

Process based LCA 
I-O LCA 

30, 60, 90 √  √  MJ GWP 

10 Verbeeck (2010) Comparison Residential 
Process based LCA 

I-O LCA 
30, 60, 90 √  √  MJ GWP 

11 Rai (2011) Analysis Office 
Process based LCA 

I-O LCA 
25   √ √  GWP 

12 Dodoo (2011) Analysis Residential 
Process based LCA 

I-O LCA 
50 √ √   kWh  

13 Ramesh (2012) Comparison Residential 
Process based LCA 

I-O LCA 
75 √    kWh  

14 Rossi (2012) 
Comparison 

steel frame and masonry 
Residential Process based LCA annual   √ √  GWP 

15 Rossi (2012) 
Comparison 

steel frame and masonry 
Residential Process based LCA annual   √ √  GWP 

16 Ooteghem (2012) 
Comparison 

steel and timber 
Residential Process based LCA 50 √ √ √ √ MJ GWP 



No. Author (year) 
System boundary Reference 

flow 
LCI DB 

Tools 
S/W 

Data collection sources 

P T C O EOL field survey monitoring Energy simulation 

1 Thormark (2002) √ √  √  m2 Literature  √  
DEROB- 

LTH 
2 Mithraratne (2004) √  √ √  - Literature invented model √   
3 Karlsson (2007) √   √  m2 Literature   √  

4 Hacker (2008) √   √  building Literature  √ √ ENERGY 2 

5 Shukla (2009) √ √ √ √  m2 Calculated  √   

6 Mahdavi (2010) √   √ √ m2 Literature  √ √  

7 Monahan (2010) √ √ √ √  m2 
National LCI DB, 

DECC, Beggs 
SimaPRO √ √ 

UK SAP 
methodology 

8 
Rossello –Batle 

(2010) 
√ √ √ √ √ m2 

BEDEC PR/PCT 
Literature 

TCQ2000    

9 Verbeeck (2010) √ √  √  m3 Ecoinvent  √  TRNSYS 

10 Verbeeck (2010) √ √  √  m3 Ecoinvent  √  TRNSYS 

11 Rai (2011) √   √  - 
National LCI DB, 

Bath ICE 
SimaPRO   Ecotect 

12 Dodoo (2011) √ √ √ √ √ m2 Calculated  √  ENORM ENSYST 

13 Ramesh (2012) √   √  m2 Literature  √  Design builder 

14 Rossi (2012) √   √  - 
BEEs, CRTI, 

Ecoinvent 
Equer √  Pleiades + Comfie 

15 Rossi (2012) √   √  - 
BEEs, CRTI, 

Ecoinvent 
Equer √  Pleiades + Comfie 

16 Ooteghem (2012) √ √ √ √ √ m2 National LCI DB ATHENA √  eQUEST 







No. Author (year) Objectives Building type Methodology Period 
(year) 

Environmental factor unit 

EE OE EG OG EE EG 

1 Cole (1999) Comparison wood, steel, 
concrete structure 

Building 
construction Process based LCA 0 √  √  MJ GWP 

2 Chen (2000) Analysis Residential I-O LCA 40 √    MJ  

3 Emmanuel (2004) Comparison with different 
wall system Wall system Process based LCA 

LCC 0 √  √  index index 

4 Crawford (2006) Analysis BIPV payback BIPV Hybrid LCA 1 √ √   GJ  

5 Abeysundra (2007) Comparison wood, steel 
window frame School Process based LCA 50 √  √  MJ GWP 

6 Dimoudi (2008) Comparison EE structure 
vs. envelope Office Process based LCA 50 √ √ √ √ MJ CO2, 

SO2 

7 Utama (2009) Comparison with different 
wall system Residential LCEA 40 √ √   MJ  

8 Chel (2009) Comparison passive 
design vs. none Residential Process based LCA 0 √    MJ  

9 Goggins (2010) Analysis RC structure Structures Hybrid LCA 0 √    GJ  

10 Reddy (2010) Analysis 
rammed earth walls Residential Invented LCA 0 √    MJ  

11 Li (2011) 
Comparison wood, steel, 

concrete structure(oversea 
products) 

Structures I-O LCA 0 √  √  MJ GWP 

12 Broun (2011) Comparison with different 
wall system Wall system Process based LCA 0 √  √  MJ GWP 

13 Crawford (2011) Comparison 
(roof, wall, floor) Residential I-O LCA, 

Hybrid LCA 50 √ √   GJ  

14 Yu (2011) Comparison Residential Process based LCA 0 √  √  MJ GWP 

15 Chau (2012) Analysis Carbon footprint 
by parts Office Monte Carlo method 60 √  √  MJ GWP 

16 Huang (2012) Analysis External shading 
System School Process based LCA 1  √  √ MJ GWP 



No. Author (year) 
System boundary Reference 

flow 
LCI DB 

Tools 
S/W 

Data collection sources 

P T C O EOL field survey monitoring Energy simulation 

1 Cole (1999)   √    Literature  √   

2 Chen (2000) √ √ √  √ m2 Literature  √   

3 Emmanuel (2004) √ √ √   m2 Literature  √   

4 Crawford (2006) √   √  m2 National LCI DB  √  LCEA 

5 Abeysundra (2007) √     kg National LCI DB SimaPRO √ √  

6 Dimoudi (2008) √     m2 Literature  √   

7 Utama (2009) √ √ √ √  m2 
Indonesian energy 

mix 
Literature 

 √  ECOTECT 

8 Chel (2009) √   √  building   √ √ Energy simulation 

9 Goggins (2010) √ √    kg National LCI DB  √   

10 Reddy (2010) √ √ √   m3 Literature  √   

11 Li (2011) √     m2 National LCI DB  √   

12 Broun (2011) √ √ √ √ √ m2 Ecoinvent SimaPRO √ √  

13 Crawford (2011) √   √  m2    √ TRNSYS 

14 Yu (2011) √    √ kg Literature  √   

15 Chau (2012) √ √ √ √ √  Literature 
Easy-fit, Mat-

lab 
√   

16 Huang (2012) √   √ √ m2   √ √ √ 





No. Author (year) Objectives Building type Methodology Period 
(year) 

Environmental factor unit 
EE OE EG OG EE EG 

1 Harris (1999) Comparison Residential Process based LCA 0 √    kWh/m3  

2 Buchanan (1999) 
Comparison:  

wood vs. other structural 
materials 

Hotel, Office, 
Industry, 

Residential 
Process based LCA 0 √  √  MJ GWP 

3 Reddy (2003) Comparison: various 
masonry materials materials Process based LCA 0 √ √   MJ  

4 Gustavsson (2006) Comparison Residential Process based LCA 0 √    GJ  

5 Huberman (2007) Comparison:  
building materials Residential Process based LCA 

LCEA 50 √ √ √ √ GJ GWP 

6 Upton (2008) Comparison: Wood 
structure vs. RC, Steel Residential I-O LCA 100 √  √  MJ GWP 



No. Author (year) Objectives Building type Methodology 
Period 
(year) 

Environmental factor unit 

EE OE EG OG EE EG 

7 Abeysundara (2009) Comparison School Process based LCA 50 √  √  MJ GWP 

8 Yan (2010) 
recycled materials vs. 

virgin materials 
office, 

residential 
Process based LCA 

I-O LCA 
0   √   GWP 

9 Bribián (2011) Comparison materials 
Process based LCA 

CED method 
0 √  √  MJ-eq GWP 

10 Crishna (2011) 
Carbon footprint of 

material, UK 
dimension 

stone 
Process based LCA 0   √  MJ GWP 

11 May (2012) Comparison wood plantation Process based LCA 0 √    GJ  

12 Aye (2012) 
Comparison:  

steel modular vs RC 
Residential 

I-O LCA, 
Hybrid LCA 

50 √ √ √ √ GJ GWP 

No. Author (year) 
System boundary Reference 

flow 
LCI DB 

Tools 
S/W 

Data collection sources 

P T C O EOL field survey monitoring Energy simulation 

1 Harris (1999) √ √ √ √ √ various   √ √  
2 Buchanan (1999) √     - Literature  √ √  
3 Reddy (2003) √ √ √   m3 Literature  √ √  
4 Gustavsson (2006) √     - Literature  √ √  
5 Huberman (2007) √ √ √ √ √ m2 Literature  √ √ Quick II 
6 Upton (2008) √ √ √   - National LCI DB     

7 Abeysundara (2009) √     various 
National LCI DB 

BUWAL 250 
SimaPRO √   

8 Yan (2010) √ √ √   kg Literature  √   

9 Bribián (2011) √ √ √  √ kg Ecoinvent SimaPRO 
European 
average 
statistics 

 CED method 

10 Crishna (2011) √ √    kg 
National LCI DB 
Defra/DECC (2009), 

IFEU (2008) 
 √   

11 May (2012) √     m3 National LCI DB SimaPRO √   

12 Aye (2012) √   √  t, m3 
National LCI DB 

Literature 
 √  TRNSYS 
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Country DB title List Boundary Expense 

EU European Platform on Life Cycle Assessment Europe Free 

Sweden SPINE@CPM Worldwide Charged 

Denmark EDIP Denmark Charged 

LCA food Denmark Charged 

Netherlands IVAM LCA Data Netherlands Charged 

Dutch Input Output Netherlands Charged 

Franklin US LCI USA Charged 

Switzerland ecoinvent Worldwide Charged 

BUWAL 250 Switzerland Charged 

LCAinfo - Charged 

Swiss Agricultural Life Cycle Assessment Database(SALCA) Switzerland Charged 

Germany German Network on Life Cycle Inventory Data Germany Developing 

Thailand Thailand LCI Database Project Thailand Charged 

Taiwan ITRI Database Taiwan   

Japan Japan National LCA Project Japan Charged 

Australia Austrlian Life Cycle Inventory Data Project Australia Free 

Canada Canadian Raw Materials Database Canada Free 

USA US LCI Database Project USA Free 

Mexico http://www.lcamexico.com - - 



Name Website Availability Language 
Geographic 
Coverage 

BEES http://www.nist.gov/el/economics/BEESSoftware.cfm 
Free with 
contact 

English USA 

Boustead Model http://www.boustedconsulting.co.uk/products.htm License fee English Global 

CMLCA http://www.cmlca.eu/ License fee English Europe 

ECO-it http://www.pre-sustainability.com/eco-it License English Global 

eiolca.net http://www.eiolca.net Free English USA 

Environmental 
Impact Estimator 

http://www.athenasmi.ca/tools/ License fee English Canada, USA 

Gabi http://www.gabisoftware.com License fee 
English, 
German, 
Japanese 

Global 

GREET Model http://greet.es.anl.gov/ Free English USA 

IDEMAT http://www.idemat.nl/ Free Netherland Netherland 

LLamasoft https://www.llamasoft.com/ 
Free for 
Demo 

English 
Chinese 

Global 

LCAPIX http://www.kmlmtd.com/ 
Free for 
Demo 

English Global 

openLCA http://www.openlca.org/ Free English Global 

Windchill LCA http://www.ptc.com License fee English Global 

Quantis Suite http://www.quantis-intl.com/software.php 
Partially 

Free 
English Global 



Name Website Availability Language 
Geographic 
Coverage 

Simapro http://www.pre-sustainability.com/ License fee 
English 

Japanese 
Global 

SolidWorks http://www.solidworks.com/ Free English Global 

SPOLD Data 
Exchange 
Software 

http://lca-net.com Free English Global 

Umberto http://www.umberto.de License fee 
English 
German 

Japanese 
Europe 

Total http://www.edp.or.kr/lci/total.asp Free Korean Korea 

COOL http://www.edp.or.kr/ Free Korean Korea 

PASS http://www.kncpc.or.kr/green/lca_pass.asp Free Korean Korea 

(SUSB-CLAS) -
BEGAS 

http://subest.hanyang.ac.kr/ Free Korean Korea 


























