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Green BIM is “a model-based process of generating and
managing coordinated and consistent building data that
facilitates the accomplishment of established sustainability
goals”

(Wong & Zhou, 2015)

What is Green BIM?
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“7D - seventh dimension: Simulation of the building or of its
elements according to the sustainability (economic,
environmental, energy, etc.) of the intervention, as well as of
space, time and production costs.”

(UNI 11337-1:2017)

What is BIM 7D?



What is LEED?

LEED, or Leadership in Energy and Environmental Design, is
the most widely used green building rating system in the
world. Available for virtually all building, community and
home project types, LEED provides a framework to create
healthy, highly efficient and cost-saving green buildings.

LEED certification is a globally recognized symbol of
sustainability achievement.



What is LEED?
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LEED Certification



LEED Rating Levels
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BIM & LEED intersection



RESEARCH AEC
INDUSTRY

SOFTWARE 
INDUSTRY

BIM & LEED intersection



Cb Amarnath (2016). 
“Global trends in BIM research” 
BIMe Initiative

A study covering
1500 papers published
over the past 25 years
by BIM researchers
from 65 countries

RESEARCH PAPERS

BIM & LEED intersection: RESEARCH



March 2011: Salman Azhar, Wade A. Carlton, Darren Olsen, 
Irtishad Ahmad  
Building information modeling for sustainable design and LEED® 
rating analysis

September 2012: Wei Wu, R.R.A Issa 
Leveraging cloud-bim for leed automation

January 2015: Wei Wu, R.R.A Issa 
BIM Execution Planning in Green Building Projects: LEED as a Use 
Case

May 2015: F. Jalaei, A. Jrade 
Integrating building information modeling (BIM) and LEED system
at the conceptual design stage of sustainable buildings

BIM & LEED intersection: RESEARCH

http://www.sciencedirect.com/science/article/pii/S0926580510001482
http://www.itcon.org/paper/2012/24
https://www.researchgate.net/publication/264159324_BIM_execution_planning_in_green_building_projects_LEED_as_a_use_case
http://www.sciencedirect.com/science/article/pii/S2210670715000748
http://www.sciencedirect.com/science/article/pii/S2210670715000748


BIM & LEED intersection: AEC INDUSTRY

PROJECTS



EUROPE
LEED Gold 2017: Manifattura Bulgari, Valenza (AL), 
and many more…

USA
Turner Construction: 139 
LEED-BIM projects

BIM & LEED intersection: AEC INDUSTRY



November 2006: Autodesk and U.S. Green Building Council Partner on Technology Initiatives to Move Building 
Industry toward Greener Future
September 2014: Revit Credit Manager for LEED plug-in developed by Autodesk Lab

July 2011: AECOsim Energy Simulator built into the Bentley Microstation quickly run simulations that generate 
documentation and reports that are ASHRAE Standard 90.1 compliant and LEED certified.

February 2017: IES-VE Navigator for LEED V4
Automated credit assessments across Daylighting, Thermal Comfort, Water, Renewables, Alternative 
Transport, Parking, Open Spaces, Storm Water, Heat Island, Water Efficiency landscaping, Controllability of 
Systems & Views.

August 2017: Which LEED credits does DesignBuilder calculate?
Under Energy & Atmosphere (EA):

- Minimum Energy Performance prerequisite 2 (required)
- Optimize Energy Performance credit 1

Under Indoor Environmental Quality (EQ):
- Minimum Indoor Air Quality prerequisite 1 (required)
- Increased Ventilation EQ credit 2
- Daylight & Views: Daylight EQ credit 8.1

BIM & LEED intersection: SOFTWARE INDUSTRY

http://usa.autodesk.com/adsk/servlet/item?siteID=123112&id=9726719
https://www.youtube.com/watch?v=nYI3id2VfbI
https://www.bentley.com/en/products/product-line/building-design-software/aecosim-energy-simulator
https://www.iesve.com/software/engineers/iesve-for-leed.pdf
https://support.designbuilder.co.uk/index.php?/Knowledgebase/Article/View/121/14/which-leed-credits-does-designbuilder-calculate
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BIM & LEED intersection
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The only way is interoperability



“We have found that 50% of the time it takes to build and 
analyze an energy model is spent simply re-creating the 
building geometry in a new application.”

April 2008: Eddy Krygiel, Brad Nies, Steve McDowell
Green BIM: Successful Sustainable Design with Building Information Modeling

Interoperability Issues

http://eu.wiley.com/WileyCDA/WileyTitle/productCd-0470239603.html


DIFFERENT 
SOFTWARE HOUSE
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Interoperability Issues



Interoperability Issues

BI-DIRECTIONAL

AECOSIM ENERGY SIMULATOR 
&
HEVACOMP

ECODESIGNER

INSIGHT 360

BI-DIRECTIONAL

BI-DIRECTIONALOPENBUILDINGS

ARCHICAD

REVIT



HARDLY

BI-DIRECTIONAL

BIM ANALYSIS TOOL

Interoperability Issues



BIM

Credit to Simone Viani (2015), 
tratto dalla tesi di laurea “BIM per il retrofitting energetico ed impiantistico in edifice storici”. 
University of Bologna

Interoperability Issues



BIM

AFTER RE-CREATING GEOMETRY

ENERGY 
ANALYSIS TOOL

Interoperability Issues



Interoperability Issues: a BIM ‘round trip’



+ VISUAL SCRIPTING

Interoperability Issues

BIM ANALYSIS TOOL

MAYBE

BI-DIRECTIONAL



BIM LEED
LEARNING VISUAL 

SCRIPTING

TIME

DEEP 
UNDERSTANDING 

IFC/GBXML

The only way for total automation



How many LEED credits can we automate with a BIM process?

Building information modeling for sustainable design and LEED rating analysis. 
(2010) Salman Azhar, Wade A. Carlton, Darren Olsen, Irtishad Ahmad



How many LEED credits can we automate 
with a BIM process?

Percentage of LEED credits that the Lombardini22 can verify in a BIM process. 
Credit to A. Meneghelli, R. Cerda, G. Faccio, G. Drudi of Lombardini22



How many LEED credits can we automate 
with a BIM process?

Percentage of LEED credits that the Lombardini22 can verify in a BIM process. 
Credit to A. Meneghelli, R. Cerda, G. Faccio, G. Drudi of Lombardini22



BIM4LEED Matrix tool

an objective value of much is suitable the BIM process for 
the specific LEED project



0 1 2 3 4 5

an objective value of much is suitable the BIM process for the specific 
LEED credit

BIM4LEED Rating



0 You can’t verify it in the 
BIM Authoring Tool

BIM4LEED Rating: 0



1 You must export the model in IFC or 
gbXML to verify it

BIM4LEED Rating: 1



Energy and Atmosphere
Optimize Energy Performance

Requirements

Option 1. Whole-building energy 
simulation (1–18 points)

Demonstrate an improvement more 
than 6% for new construction in the 
proposed building performance rating 
compared with baseline building 
performance rating.

Calculation Method

> 6%



Energy Model

Aims to analyze building design configuration and heating and cooling load reduction strategies



Optimize Energy Performance



Export design info in gbXML

• Project information:

– Location

– Orientation

• Spaces information:

– Geometry

– Spaces Name

– Space thermal template surfaces

– Surface type

– Materials thermal properties

– Components thermal properties

– Shading surfaces



Import design info with gbXML

• Project information:

– Location

– Orientation

• Spaces information:

– Geometry

– Spaces Name

– Space thermal template surfaces

– Surface type

– Materials thermal properties

– Components thermal properties

– Shading surfaces



Model potential HVAC proposed system type



Energy Simulation with IES VE



Results and interpretation of 
Energy Simulation with IES VE



Documentation from Energy Simulation

Whole-Building Energy Simulation 
Demonstrate an improvement 
more than 20% for new 
construction in the proposed 
building performance rating 
compared with baseline.



2
You can use the 
BIM Authoring Tool 
“like CAD” to verify it

BIM4LEED Rating: 2



Promoteia
Client: Prometeia spa
Type: Headquarter
Site: Bologna, Italy
Area: 50.000 sqm
Year: 2017-2019

FEASIBILITY STUDY
PRELIMINARY DESIGN
URBAN PLAN IMPLEMENTATION
ARCHITECTURAL EXECUTIVE DESIGN
STRUCTURAL EXECUTIVE DESIGN



Case Study Project 
Prometeia HQ, Bologna, Italy



Indoor Environmental Quality 
Prerequisite: Environmental Tobacco Smoke Control

Requirements

Prohibit smoking inside the building.

Prohibit smoking outside the building except in designated smoking areas located 
at least 7.5 meters from all entries, outdoor air intakes, and operable windows.



Environmental Tobacco Smoke Control
Workflow

• Create a new Revit view for the 
ground floor

• Create annotation families for
– Signage for no smoking area

– Signage for designated smoking area

– Signage for no smoking area outside the 
property line



Environmental Tobacco Smoke Control
Workflow

• Design circumferences with 7,5 m radius and the centre at the 
entrance

• Put signage of no smoking areas outside the circumferences



3
You can use the 
BIM Authoring Tool + Visual 
Scripting Tool to verify it

BIM4LEED Rating: 3



Option 4. Whole Building Life Cycle Assessment

Requirements

Demonstrate reduced environmental 
effects during initial project decision-making 

Materials and Resources 
Building Life-Cycle Impact Reduction
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How can I calculate LCA?
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1. Development of the BIM Model 

through Revit: 

the external opaque envelope (thus

excluding windows) of a multi-storey

student residence model floorplan

How can I calculate LCA?

INPUT



4.  Association of the new parameters to the   BIM 
model’s materials

How can I calculate LCA?

INPUT



How can I calculate LCA?

INPUT

Materials Environmental Data.xls

Material 
Name

Material 
Type

Other 
Info

LCA Modules (e.g. A1-A3)

Functional 
Unit

Service 
Life

SourceLCA 
Indicator

(e.g GWP)

LCA 
Indicator

(e.g. ODP)

LCA 
Indicator

(e.g AP)

ID_Name ID_Type Info Value/Unit Value/Unit Value/Unit Value Value Reference

ID_Name ID_Type Info Value/Unit Value/Unit Value/Unit Value Value Reference

ID_Name ID_Type Info Value/Unit Value/Unit Value/Unit Value Value Reference

ID_Name ID_Type Info Value/Unit Value/Unit Value/Unit Value Value Reference

5. LCA data collection and 
development of a 
spreadsheet containing
environmental data about
walls materials

- Codifying and Classifying
walls materials
- Listing the selected
environmental impacts for 
each of the LifeCycle phases
considered



Data mining 
from the 

spreadsheet

Creation of listsof

(environmental 

impacts) values 

sorted per impact

category and life
cycle stage

Creation/update of new 
materials in the Revit model 

according to spreadsheet 

materials column

Creation of a list 
containing materials' 

names and removal 

of null cells 

(headings etc)

Allocation of spreadsheet 

(non-null) names to Revit 

model’s materials

Selection of just 
those non-null 

(environmental 
impacts) values to 

allocate to Revit 
model’s materials

Allocation of the 
(environmental 

impacts) values to 
materials 

parameters 

(identified by the 

name)

Selection of just those 

materials to which allocate 

(environmental impacts) 
values taken from the 

spreadsheet

Data mining operations

BIM materials related operations

Environmental data related operations

Data allocation to materials parameters

ANALYSIS

6. Implementation
of the Dynamo

script to import 
the spreadsheet 

data into the BIM 
model : 

How can I calculate LCA?



Script execution effect on the BIM model

How can I calculate LCA?

ANALYSIS



8. Creation of custom Schedules in order to visualize the 
actual environmental impacts of each materials or 

aggregation of components (walls)

How can I calculate LCA?

ANALYSIS



4
You can use the 
BIM Authoring Tool basic 
commands to verify it

BIM4LEED Rating: 4



Material and Resources
Building life-Cycle Impact Reduction

Requirements

Option 3: Building and material Reuse ( BD+C 2-4 pt)

Reuse or salvage building materials from off site or on site as a percentage of the 
surface area. Include structural elements, enclosure materials and interior 
elements. 



Building life-Cycle Impact Reduction

Workflow

• Create a Revit model with

– structural elements (e.g., floors, 
roof decking)

– enclosure materials (e.g., skin, 
framing)

– permanently installed interior 
elements (e.g., walls, doors, floor 
coverings, ceiling systems)



Building life-Cycle Impact Reduction

• Set phases and discipline in the Revit model

EXISTING DEMO NEW



Building life-Cycle Impact Reduction

• Existing and reused area of structural column must be calculated on both sides: create schedules with 
calculated value “Area*2”



Building life-Cycle Impact Reduction

• Take the total from the schedules and put it in a spreadsheet that calculate the percentage of Reused 
Area

Revit Schedules

> 50%

3 PT



5
You can use the BIM Authoring Tool 
with specific LEED plug-in to verify it

BIM4LEED Rating: 5



Option 1: Simulation: Spatial Daylight Autonomy and Annual Sunlight 

Exposure

Requirements

Provide manual or automatic (with manual override) glare-control devices 
for all regularly occupied spaces. 

Indoor Environmental Quality 
Daylight



• Where: regularly occupied floor area (%), at 76,2 cm (30 in) above 
the finished floor

• When: between 8:00 a.m. and 6:00 p.m., over an entire calendar 
year

• What: Spatial Daylight Autonomy (sDA) > 55% or >75% and,

Annual Sunlight Exposure  (ASE) < 20%

What does LEED ask for? 



Autodesk 

Revit

Autodesk

Insight 360

Lighting 

Module

How can I calculate sDA and ASE?



How can I calculate sDA and ASE?

materials
GLAZINGProject

INFORMATION

Project location

Real North

Colour

Thickness*

materials
OPAQUE

Colour

*no more from 

Lighting v4.0+
Room setting



Analysis output→ Plan view

How can I calculate sDA and ASE?



Analysis output→ Schedule

How can I calculate sDA and ASE?



structure the BIM data to insert them automatically in the 
LEED Online Spreadsheet

Next Step
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BIM LEED

LEARNING VISUAL 
SCRIPTING

TIME

DEEP 
UNDERSTANDING 

IFC/GBXML

Currently

All the previous methodology was under BIM level 2 maturity level

Files Libraries



Cloud BIM

The future of interoperability
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The future 

But the industry now is moving to BIM Level 3 which will ease/automate the integration 
between BIM and sustainability certifications

Integrated web-services 
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Ontologies & Semantic web
Use case requirements
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Ontologies & Semantic web
Use case requirements

Ontology Development

Existing ontologies Developed Modular 
ontologies

Enrichments
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Ontologies & Semantic web

Evaluation

Use case requirements

Ontology Development

Ontology Harmonization

Alignment

Existing ontologies Developed Modular 
ontologies

Enrichments
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Reasons to develop an ontology

Create a common understanding of information among people

Enable reuse of domain knowledge

Make a domain’s main assumptions explicit

Separate domain knowledge from the operation knowledge

Analyze domain knowledge
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iGBR framework - Example

Source: (Zhang D., et. 2019)

BIM model in Cloud Design team

Stakeholders

BIM-based Building Design

BIM 
Authoring

Communication

Communication



H2020 G.A. 820773

iGBR framework - Example

Source: (Zhang D., et. 2019)

Semantic Knowledge Representation

iGBR OntologyKnowledge suitable 
for iGBR

Green Building Rating 
standard

Knowledge 
Analysis

Ontological 
Engineering

BIM model in Cloud Design team

Stakeholders

BIM-based Building Design

BIM 
Authoring

Communication

Communication
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iGBR framework - Example

Source: (Zhang D., et. 2019)

SWRL Rules Green building 
Design Data

Jess Reasoning Engine
Rea-time Green Building 

ScoresRule-based Reasoning

Rule-based Reasoning

Feedback
Input

SWRL (Semantic Web Rule Language)
Data 

Extraction

Semantic Knowledge Representation

iGBR OntologyKnowledge suitable 
for iGBR

Green Building Rating 
standard

Knowledge 
Analysis

Ontological 
Engineering

BIM model in Cloud Design team

Stakeholders

BIM-based Building Design

BIM 
Authoring

Communication

Communication
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ifcOWL: Web Ontology Language

Using the ifcOWL ontology, one can represent 
building data using state of the art web technologies 
(semantic web and linked data technologies).



This project has received funding from the H2020 

programme under Grant Agreement No. 820773 #BIM4LEED

Thank you

https://twitter.com/bim4ren

