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Overview

This case study aims to accelerate
digital adoption and sustainable,
data-driven practices by identifying
organisational needs, benchmarking
capabilities, and enabling traceable,
interoperable workflows. Aligned with
DigitLab’s objectives, it integrates
BIM capability assessments, Material
Passport testbeds, and an LLM-based
DTchatbot to transform construction
and manufacturing through digital
innovation and advanced data use;
thereby improving decision-making,
traceability, and interoperability while
reducing time and cost to engage.

ACCELERATING DIGITAL

TRANSFORMATION:
BIM CAPABILITY ASSESSMENT.,

Partners Involved

Network Rail:

UK railinfrastructure owner/operator advancing
digital readiness, BIM integration, and data-led
decision-making.

Natural Building Systems (NBS):

A sustainable construction product supplier
implementing Material Passport (MP)- based
supply chain transparency.

LLM-based DTchatbot collaborators:

A research-led initiative developing an LLM-
based chatbot to elicit digital transformation
needs via workflow-driven interviews; piloted
with two manufacturing SMEs.

Challenges

BIM capability assessments and

Material Passports:

Digital estates are constrained by legacy/
technical debt and fragmented systems with
inconsistent data models; uneven standards
combined with departmental silos and skills
gaps hinder interoperability; and limited
resources and budgets restrict digital
transformation, consistency, and the ability
to scale transformation.

LLM-based DTchatbot:

Traditional elicitation methods, such as
workshops and interviews are inefficient,
costly, and difficult to scale; surveys are
low-engagement and high-effort to analyse,
leading to inconsistent insights across teams
and languages; organisations require structured,
repeatable workflows and automated needs
acquisition to facilitate successful digital
transformation.
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MATERIAL PASSPORTS AND DTCHATBOT

Opportunities

BIM capability assessments

and Material Passports:

Enable sustainability and circularity through
traceability and reuse; increase productivity
and supply-chain visibility; and provide
scalable, repeatable frameworks that reduce
time to value and prepare foundations for
digital twins and automation.

LLM-based DTchatbot:

Delivers automated, structured digital needs
elicitation via workflow-guided, multilingual,
speech-enabled interviews; increases inclusivity
and engagement; improves data quality and
insight depth; provides automated consultation
at lower cost to inform actionable roadmaps.

Outcomes

BIM capability assessments

and Material Passports:

Established clear benchmarks of BIM capability
and compliance pathways via the self-
assessment toolkit; identified priority gaps and
informed strategic roadmaps; demonstrated
MP-enabled traceability that strengthens
quality assurance and certification readiness,
with projected waste reductions of up to 30%
and a scalable blueprint for broader deployment.

LLM-based DTchatbot:

Ability to automatically elicit structured digital
transformation needs with better consistency
and depth, reducing time and cost versus
traditional methods; improved accessibility
through voice input and multilingual capability;
pilot results validated effectiveness and defined
subsequent refinements (domain tuning,
multilingual robustness, analytics automation).

Overallimpact:

Combining BIM capability uplift, Material
Passport-driven traceability, and an AI-
enabled DTchatbot creates a clear, scalable
pathway for digital transformation and
sustainability. Together, these digital
innovations reduce time and cost to engage,
improve data quality, interoperability, and
traceability, and make expert consultation
more accessible. This, in turn, facilitates
digital transformation, informing roadmaps
and laying the foundations for digital twins,
automation, and future Al applications.

Recognition:

BIM capability assessments and Material
Passports are shortlisted for the Knowledge
Exchange Awards (Early Career Bright
Future Award). Video: https://youtu.be/_
mjikI9AD4Y?si=rggRDyJv5TDsyjag

Activities

BIM capability assessments

and Material Passports:

Delivered a self-assessment toolkit to benchmark
BIM capability and target improvements and
conducted BIM capability assessments with
industry partners; developed and trialled MP-
based traceability testbeds with unique identifiers
and physical tagging to support quality
assurance, certification readiness, circularity,
and waste reduction; and shared guidance to
improve interoperability and scale adoption.

LLM-based DTchatbot:

Designed and implemented a workflow-guided,
LLM-powered virtual expert; integrated planning
/reasoning with predefined workflows and
speech-to-text for natural, multilingual
interactions; ran pilot consultations with SMEs
and experts to test usability, adherence to
workflows, and insight capture.
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From insight to impact:
adopt BIM and Material

Passports, and utilise

an LLM-based DTchatbot
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transformation.
9

For further information please contact:

Dr. Gokcen Yilmaz Dr. Jiawei Zheng
g.yil rac.uk j

ac.uk

o

Unique Digital Database
Identification Codes
Detailed descriptions

of material type,
properties, origin
and manufacturing
process

Blockchain technology
for tracking

Access control
configuration

&

MATERIAL DATA LIFECYCLE CERTIFICATION H
IDENTIFICATI MANAGEMENT INFORMATION & STANDARDS MANAGEMENTS
q

Lifecycle assessment
Maintenance and
repair logs
Embodied and
operational carbon
assessment

recording E§  (chathistories) Interview questions

.
( Different levels of passport 0

[ ] = AN A A A

() = 222 BT
== ANAN A
Material Component Elemental Building Complex Area

level level level level level level
- J
( Key componants of material passport N

END-OF-LIFE

Compliance records
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