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Figure 1: Comparative dashboards in the web browser tracking Embodied Carbon changes over time in the same 3D model.
This visualisation helps leverage design decision making across various architecture, engineering and construction (AEC)
disciplinesu.

ABSTRACT
The AEC sector is facing one of the biggest global challenges to
reduce overall carbon emissions on projects, which come with great
environmental responsibility towards the built environment. To
address and facilitate the achievement of such sustainability goals
while encouraging collaboration across AEC professionals, the 3D
Repo platform enables novel data-driven approaches to quickly
visualise estimated carbon metrics in 3D, on the web and in real
time. It is possible to combine 3D model data with Life Cycle As-
sessment (LCA) data for embodied carbon measurements to create
comparative dashboards and optioneer the most eco-friendly way
to build.
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1 OVERVIEW
In 2020, the UN Environment Programme (UNEP) highlighted that
the construction industry alone accounts for c.38% of total energy
related CO2 emissions globally, thereby calling for a governmental
urge to aggressively prioritize and implement material strategies
that reduce lifecycle carbon emissions [UNEP 2020]. In the UK, an
industry initiative ZERO was assembled to place great importance
on carbon efficiency and to continuously measure and manage
carbon through all construction and infrastructure project stages1.
Since its inception, platforms such as 3D Repo [Doboš et al. 2018]
1https://www.zeroconstruct.com/about
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saw the potential of using the web to respond to this vision with
the benefits that such a integration can offer.

2 TECHNICAL INTEGRATIONS
Since the most important time to calculate embodied carbon is in
the early design stages [Gibbons and Orr 2020], web3D technology
can enable data-driven approaches to cloud-based visualization as
an efficient means to communicate material and emissions changes
during decision making. In this example, an interactive 3D Building
Information Modeling (BIM) model is accessed directly from a web
browser and external carbon information for structural building
elements [Orr et al. 2020] is linked via a specific 3D Repo open
representational state transfer (REST) application programming
interface (API), see Fig. 2. The 3D BIMmodel automatically displays
carbon hot spots making 3D Repo a suitable solution for real-time
design optioneering in the cloud. This allows the users to compare
different scenarios with material iterations on the same model as
shown in Fig. 1.

By further integrating with business analytic tools such as Mi-
crosoft PowerBI, the 3D Repo model viewer can become a part of
an interactive 3D dashboard for live reporting over the Internet,
see Fig. 3. Such integration allows for both the 3D model and the
carbon data sources to be updated independently without going
through the time-consuming process of updating the 3D model
within the authoring software or through an API.

3 BENEFITS REALIZATION
This solution has been designed in direct response to an industry
need to quantify the benefits of low carbon design for clients and
society in collaboration with ZERO, an independent industry group
of construction professionals on a mission to decarbonise AEC.

The main benefits include:
• Reduction of double handling of efforts from other clients and
professionals while improving collaboration, communication and
visibility between pre-construction, design, construction and
sustainability teams and clients;

• Improvement in carbon and environmental information and re-
port sharing online between project partners/supply chain;

• Better understanding of embodied carbon integrated to projects
with auto-updates in real-time;

• Live carbon data monitoring and access to scenario comparisons
throughout the project’s life cycle;

• Streamlined carbon validation process to democratise and au-
tomate model checking as well as decision making across disci-
plines.

4 CONCLUSIONS
In this industrial use case, we presented a novel visualization and
integration of embodied carbon data within the context of a 3D
BIM model using the 3D Repo cloud platform. By combining the
sustainability and life-cycle assessment metrics in web-based ren-
dering with off-the-shelf business analytics technologies, we are
able to utilize 3D models not only for delivering BIM requirements
on large construction and infrastructure projects but also to bring

Figure 2: The right hand-side column shows the sustainabil-
ity fields as imported from a third party library using the 3D
Repo API and applied to the model elements.

Figure 3: Embodied Carbon dashboard live on a web browser.
By integrating Power BI online, both the 3D model and the
carbon data source are updated independently.

the benefits of carbon tracking and measurement to design option-
eering.
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