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Can BIM technologies calculate and visualise the global warming potential of building materials?

¯

Research Question

Ryan Dempsey

Research Purpose

-To investigate if the application of BIM tools can be leveraged to automate Global Warming Potential (GWP) to 

support decision-making in meeting the RIAI 2030 Climate Challenge and contribute to the decarbonisation of the built 

environment
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Research Objectives

Objective 1: To critically review the synergy of BIM and Life Cycle Analysis (LCA) in the construction sector

Objective 2: To hypothesise a solution with the capacity to incentivise stakeholders to decarbonise the built 

environment

Objective 3: To progress the hypothesis from theory to application using rigorous testing

Objective 4: -To analyse and present findings of the application for the potential implementation in the built 

environment

Ryan DempseyUsing BIM technologies to calculate and visualise the global warming 

potential of building materials
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BIM & LCA Literature Review Findings:

• Support decision-making in the early stages of design

• Reduction of errors and inconsistencies in LCA results

• Improvement of GWP values by combining LCA databases with the level of information need

• Material libraries for quickly reviewing and visualising GWP impacts

• May facilitate environmentally friendly decisions to occur. However, due to the task of manually inputting LCA 

data into BIM objects, real-time footprint analysis is not achievable without an additional tool

• Reduction of effort through Revit and Dynamo to access GWP totals and connect material databases

• Reduction of human error through automated material mapping for LCA using BIM software

• Introduction of ISO 22057 to standardise the digitisation of EPDs providing data templates for the use of 

Environmental Product Declarations (EPDs) for construction products in BIM
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Research Methodology – Hypothesis 

H1 - The proposed tool/workflow will have the 

potential to deliver real-time lifecycle GWP 

calculation that will incentivise better decision-

making in decarbonising the construction sector.

H2 – The model will be used as a verification 

tool to record and monitor the GWP totals of a 

building.

-For this study, Design Science Research (DSR) was adopted as this is a problem-solving paradigm that seeks to enhance 

human knowledge via innovative solutions to real-world problems.

-Approaching this research to join existing processes (BIM with building material databases) to automate GWP values 

(innovative solution) to tackle the decarbonisation of the built environment (real-world problem) is the reason for 

choosing this methodology. CitA BIM Gathering 2023



¯

Ryan DempseyUsing BIM technologies to calculate and visualise the global warming 

potential of building materials

Research Testing

To investigate the proposed theories, the path for experimental research was organised into key stages:

-Preparation of data sources to be used in the study

-Creation of a material library and shared parameters based on GWP data

-Designing and modelling an example to be utilised for research testing and experimentation for this study

-Creation of a visual programming script to map EPD data to building materials inside the model

-Creation of additional visual programming scripts used to visualise the GWP data of the model and compare 

thresholds
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Stage 1 - Preparation

Before the research testing could commence, the 

following data sources were collated:

-Benchmark: The targets set out in the RIAI 2030 Climate 

Challenge

-Standards: Parameters based on EN 15804 and EN 

15978

- Material Database: IGBC National Inventory of 

Generic Construction Materials Data / The Inventory of 

Carbon and Energy (ICE) 

-BIM Tools: Revit, Dynamo
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Stage 2 – Material Library and Shared Parameter Creation
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Stage 3 – Schedule Design & Modelling

-Material: Name

-Material: UUID
-Material: Volume
-Material: Density (ton/m3)

-Weight of Material (ton)*
-Material: GWP Product Stage (A1-A3)

-Material: GWP Construction Stage (A4-
A5)
-Material: GWP Use Stage (B1-B7)

-Material: GWP End of Life Stage (C1-C4)
-GWP All Stages (A1-C4)*

-Total Material GWP (tonC02e)*
-Total Material GWP (kgC02e)*
-Building Gross Area (m2)

-GWP Footprint (kgCO2e/m2)*

*Denotes where formulae were used

CitA BIM Gathering 2023



¯

Ryan DempseyUsing BIM technologies to calculate and visualise the global warming 

potential of building materials

Stage 4 – Mapping EPDs to Materials
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Stage 5a – GWP Visualization
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Stage 5b – GWP Targets Comparison & Declaration
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Design 

Options
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Findings

• Template and material library provides a starting point for early-stage GWP assessment

• A proof-of-concept workflow with schedules and visual aids offering real-time lifecycle GWP calculation that may influence 

decision-making

• Design Options can be used to compare different materials and their environmental impacts

• By declaring GWP totals, the model may be used as a verification tool to record and track targets at project stages

• Potential for automated material mapping through EPD datasets and XML files through Revit and Dynamo. However, the 

density of materials used for testing was not included in the dataset and was found in the technical specification of the 

manufacturer. This proved one element of the automated mapping process required manual input

• Future work to investigate the impact of ISO 22057 using structured EPD data templates for construction products in BIM to 

improve the process of automating material mapping for GWP calculation

-On a final note, this workflow was introduced to provide a free alternative solution for calculating and visualising GWP totals for users without 

experience in LCA and EPD terminology. It was never envisioned that this could replace industry tools for LCA calculations.
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