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Ntroduction

Australia’'s construction sector stands at a pivotal
juncture where labour shortages, flat productivity
and ambitious net zero targets converge with a
rapidly advancing portfolio of emerging
technologies (ETs).

This report was commissioned to provide businesses,
industry bodies, unions, government agencies and training
organisations with a clear, evidence-based assessment of
how sixteen priority technologies — ranging from Al driven
analytics and BIM centric digital twins, to drones, early stage
3 D printing, robotics and blockchain — are reshaping the
landscape today and what that means for the next decade.
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Purpose and objectives

The study’s overarching objective is to gauge the readiness of Australia’s construction ecosystem to adopt,
scale and derive value from these technologies. Specifically, it seeks to:

e map the commercial momentum, maturity and perceived relevance of each ET;
e identify the benefits, barriers and workforce implications reported across
research and practice;

e surface areas of consensus and tension among key stakeholder groups; and

e propose practical levers to accelerate safe, productive and sustainable adoption.

Research design and evidence base

To ground the analysis, four complementary evidence streams were synthesised:

1. Google desktop scan - 970 Australian web results capturing market narratives
and vendor claims.

2. Literature review - 342 peer-reviewed and grey sources providing global
research insight.

3. Stakeholder surveys - 37 quantitative responses spanning contractors,
technology vendors, educators, regulators and business leaders.

4. Semi-structured interviews and round-tables - 12 in-depth conversations
offering practice-level perspectives.

Selection of the sixteen technologies

Technologies were shortlisted because they demonstrate early or accelerating commercial deployment,
address Australia’s productivity, safety and sustainability challenges, and are substantively covered across
academic, industry and practitioner sources. The portfolio comprises:

e 3-D printing e Drones
o Al e  Exoskeletons

e Augmented reality e |oT
e Autonomous vehicles e Mixed reality

[ =] BIM Robotics
Blockchain Simulators
Cybersecurity Site sensors
Digital twins Virtual reality
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Report structure

The report is arranged to lead the reader from
broad context to detailed evidence. Two concise
definition chapters — one describing the sixteen
emerging technologies and another clarifying
additional technical terms — provide a common
vocabulary and a starting point for the report. A
detailed table of contents then allows readers to
navigate quickly to areas of interest.

The executive summary distils headline findings
at a glance. The major discussion chapter
examines the overall research findings, while the
recommendations chapter translates them into
actionable levers for business, industry,
government and training providers.

Emerging Technologies Research Project

The core body of evidence is presented in four
dedicated write ups: a Google desktop scan
narrative, a literature review, a survey analysis
and an interview synthesis — each explaining
methodology and key insights. An appendix
closes the report.

By combining rigorous academic review with real
world stakeholder input, the report provides a
credible baseline from which Australia’s
construction community — from small trade
contractors to large tier one builders — can chart
a coordinated, scalable and people centred
digitalisation pathway.

An Important Note on Referencing

To keep this document clear, engaging, and accessible for busy industry readers, we have chosen not to
clutter the narrative with in-text citations. Experience shows that long strings of academic references can
interrupt the flow, distract from the key insights, and make a practical report harder to skim, digest, and
share with project teams. Instead, every source we consulted — peer-reviewed papers, industry white
papers, web articles and the like — has been logged in a master Google Sheet, giving full transparency
without over-complicating the main text. Readers who wish to trace specific data points or explore further
detail can do so easily via that sheet, while everyone else can focus on the strategic findings and

recommendations.
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=1 Definitions

3D Printing

In the building and construction sector, 3D
printing — also known as additive manufacturing
— creates physical objects by adding material
layer upon layer from a digital 3D model. At the
large end of the spectrum, gantry-style and
robotic-arm printers extrude construction-grade
concrete, polymers, or specialised composites to
form full-scale walls and structural elements on
site. At the smaller end, desktop-sized or
modular printers fabricate bespoke brackets,
facade components, MEP fittings, and other
precision parts off-site for rapid assembly.
Whether deployed at building scale or
component scale, the technology is reshaping
design freedom, production efficiency, and
material utilisation — though widespread
adoption still hinges on clearer design codes,
standardisation, and regulatory guidance for
both large- and small-format applications.

Al

Artificial Intelligence (Al) refers to computer
systems capable of performing complex tasks
that typically require human intelligence, such as
reasoning, decision-making, problem-solving, and
learning. These systems use advanced algorithms
and techniques to analyse vast amounts of data,
recognise patterns, and generate outputs like
content, forecasts, recommendations, or
decisions based on predefined objectives.

Al encompasses various specialised domains,
including machine learning, natural language
processing, computer vision, and deep learning.
These technologies enable Al systems to adapt
and improve their performance over time,
simulating human-like cognitive functions
without significant human oversight. Al
applications are diverse, ranging from speech
recognition and autonomous vehicles to medical
diagnosis and intelligent software agents.

Augmented reality

Augmented Reality (AR) is an interactive
technology that enhances the real world by
overlaying digital information onto the user's
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physical environment in real-time. This
technology integrates computer-generated
content, such as visual elements, sounds, or
other sensory inputs, with the user's perception
of reality, creating a seamless blend of virtual and
physical experiences.

AR systems typically consist of input devices like
cameras and sensors, processing software, and
displays that can range from smartphones to
specialised headsets. Unlike Virtual Reality, which
creates a fully simulated environment, AR
enriches the user's existing surroundings,
allowing for interaction with both digital and
physical elements simultaneously. This
technology has diverse applications across
construction, offering new ways to visualise
information, enhance decision-making processes,
and improve user experiences.

Autonomous vehicles

Autonomous vehicles (AV) in the building and
construction industry refer to self-operating
machines that utilise advanced technologies such
as Al, robotics, and sensor systems to perform
construction tasks without human intervention.
These vehicles, including driverless trucks,
excavators, and bulldozers, are equipped with
GPS sensors and programmed to respond to Al
algorithms, enabling them to navigate complex
construction environments efficiently. They can
handle repetitive tasks such as earthmoving,
grading, and paving with high precision,
optimising project timelines and reducing labour
costs.

The integration of autonomous vehicles in
construction offers several benefits, including
enhanced safety by removing humans from
hazardous tasks, increased productivity through
continuous operation, and improved precision in
executing tasks. Additionally, these vehicles can
optimise logistics, reduce delays, and minimise
errors, leading to cost savings and better
structural integrity. As the technology advances,
autonomous construction vehicles are poised to
transform the industry by making construction
processes faster, safer, and more sustainable.
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Blockchain

Blockchain, within the building and construction
industry, is a decentralised digital ledger
technology that securely records and verifies
transactions across a network of computers. It
offers transparency, immutability, and security,
making it ideal for addressing challenges in
construction such as fragmented data silos,
disputes, and inefficiencies. Blockchain enables
real-time tracking of materials, automates
contract execution through smart contracts, and
ensures secure sharing of sensitive project data
like designs and financial information. These
features help reduce fraud, enhance
accountability among stakeholders, and
streamline processes such as procurement,
payment schedules, and quality control.

The integration of blockchain into construction
workflows has transformative potential. For
example, smart contracts can automate
payments based on project milestones, reducing
delays and disputes while improving cash flow
management. Blockchain also facilitates
provenance tracking for materials, ensuring
authenticity and preventing the use of
counterfeit products. Additionally, its
compatibility with technologies like IoT allows for
enhanced real-time monitoring of equipment
and environmental conditions on construction
sites. By fostering collaboration, improving
efficiency, and ensuring transparency across all
phases of a project’s lifecycle, blockchain is
revolutionising the construction sector.

BIM

Building Information Modelling (BIM) is a
collaborative process that involves creating and
managing digital representations of the physical
and functional characteristics of buildings and
infrastructure throughout their lifecycle. It
encompasses the generation, management, and
sharing of a comprehensive digital model that
integrates various aspects of a built asset,
including its geometry, spatial relationships,
geographic information, and properties of
building components.

BIM extends beyond traditional 3D modelling by
incorporating additional dimensions such as time
(4D), cost (5D), and asset management (6D),
enabling stakeholders to plan, design, construct,
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and operate facilities more efficiently. This
approach facilitates improved decision-making,
enhances project coordination, and supports
sustainability efforts by providing a shared
knowledge resource for information about a
facility from its earliest conception to demolition.

Cybersecurity

Cybersecurity is the practice of protecting
computer systems, networks, programs, and data
from digital attacks, unauthorised access, and
other malicious activities. It encompasses a range
of technologies, processes, and practices
designed to safeguard information technology
assets, including hardware, software, and
sensitive data, from theft, damage, or disruption.

This multifaceted discipline involves various
components such as application security,
network security, operational security, and
disaster recovery planning. Cybersecurity
measures aim to maintain the confidentiality,
integrity, and availability of digital systems and
information, which are crucial for individuals,
businesses, and organisations in an increasingly
interconnected world. As cyber threats continue
to evolve in sophistication and frequency,
cybersecurity has become an essential aspect of
risk management strategies across industries.

Digital Twins

A digital twin is a virtual representation of a real-
world physical object, system, or process that is
continuously updated with real-time data. This
technology integrates various components,
including sensors, data processing systems, and
advanced simulation models, to create an
accurate digital counterpart that mirrors the
behaviour, performance, and lifecycle of its
physical twin. Digital twins enable organisations
to monitor, analyse, and optimise their assets or
processes in a virtual environment, facilitating
improved decision-making, predictive
maintenance, and enhanced operational
efficiency.

The concept of digital twins extends beyond
simple simulation, as it incorporates a two-way
flow of information between the physical and
virtual entities. This bidirectional data exchange
allows for real-time monitoring, scenario testing,
and the application of insights gained from the
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digital model to the physical counterpart. Digital
twins are utilised across various industries,
offering potential benefits such as reduced
downtime, optimised performance, and
accelerated innovation.

Drones

Drones, also known as unmanned aerial vehicles
(UAVs) or unmanned aircraft systems (UAS), are
flying robots that can be operated remotely or
autonomously without an onboard human pilot.
These devices incorporate advanced technologies
such as sensors, GPS, cameras, and artificial
intelligence to navigate, perceive their
surroundings, and perform various tasks.

Drones, or unmanned aerial vehicles (UAVs), are
transforming the building and construction
industry by providing efficient, cost-effective, and
safe solutions for various tasks. These devices
are equipped with advanced sensors, cameras,
and GPS technology to capture high-resolution
aerial imagery and real-time data. In
construction, drones are widely used for site
surveying, topographic mapping, progress
monitoring, and safety inspections. They enable
construction teams to collect accurate data
quickly, reducing the time required for traditional
surveys and improving decision-making
processes during all project phases.

The integration of drones in construction offers
numerous benefits, including enhanced safety by
reducing the need for workers to access
hazardous areas, improved resource
management through equipment tracking, and
better communication via real-time monitoring.
Drones also facilitate the creation of 3D models
and orthomosaic maps, which help in project
planning, quality control, and identifying on-site
issues early. By streamlining workflows and
minimising human error, drones contribute to
faster project completion and significant cost
savings, making them an indispensable tool in
modern construction practices.

Exoskeletons

An exoskeleton is a wearable device designed to
augment or enhance human physical capabilities
by providing mechanical support and assistance
to the user's body. Exoskeletons in the building
and construction industry are wearable devices
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designed to provide support and assistance to
workers, enhancing their physical capabilities
while reducing the risk of injuries and fatigue.
These devices, often referred to as exosuits, are
equipped with motorised joints that offer lift
support, weight dispersion, and posture
correction, making them particularly useful for
tasks involving heavy lifting, carrying, and
repetitive movements. Exoskeletons can be
categorised into passive and active types, with
passive models providing support without
external power and active models using motors
and sensors to actively assist with movement.

The integration of exoskeletons in construction
may offer several benefits, including reduced risk
of musculoskeletal disorders, increased
productivity, and improved ergonomics. By
alleviating physical strain, exoskeletons may
enable workers to perform tasks more efficiently
and safely, which is especially beneficial in high-
risk construction environments where injuries
are common. Additionally, exoskeletons may
extend the working lifespan of aging workers by
providing them with the necessary support to
continue performing physically demanding tasks
beyond their natural physical limits.

loT

The Internet of Things (loT) in the building and
construction industry refers to the integration of
interconnected devices and sensors that collect
and exchange data to enhance operational
efficiency, safety, and sustainability on
construction sites. |oT solutions enable real-time
monitoring of equipment performance, worker
safety, and environmental conditions, allowing
for proactive management of potential risks and
optimisation of resources. This technology
facilitates streamlined workflows by automating
tasks, improving asset utilisation, and reducing
downtime through predictive maintenance.

loT applications in construction are diverse and
include tools and asset tracking, personnel
monitoring, and environmental sensing. For
instance, IoT sensors can monitor concrete
curing processes, ensuring optimal conditions for
structural integrity. Additionally, loT enhances
site security through surveillance systems and
access control, minimising theft and
unauthorised access. By providing actionable
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insights and automating processes, loT
contributes to cost savings, improved project
timelines, and enhanced overall project
management efficiency in the construction
sector.

Mixed Reality

Mixed reality (MR) in the building and
construction industry is a technology that
seamlessly blends digital and physical elements
to create an interactive, real-time environment. It
enables users to engage with both tangible and
virtual components simultaneously, enhancing
their ability to interpret spatial relationships and
project data. MR facilitates the creation of virtual
replicas of construction plans, allowing architects,
designers, engineers, and project managers to
visualise projects with unprecedented accuracy.
This technology is particularly useful for on-site
collaboration, as it provides workers with
interactive heads-up displays that superimpose
digital models onto real-world environments,
improving project coordination and decision-
making efficiency.

The integration of MR in construction offers
numerous benefits, including enhanced
collaboration, improved quality control, and
increased safety. MR enables teams to share
holographic data in real-time, facilitating remote
collaboration and reducing the need for physical
meetings. It also enhances quality assurance by
allowing precise comparisons between digital
models and physical structures, helping to
identify discrepancies early in the project
lifecycle. Additionally, MR can help identify
potential safety hazards during the design phase,
reducing risks and improving overall project
outcomes.

Robotics

Robotics in the building and construction
industry refers to the application of automated
machines and robotic systems to perform tasks
traditionally carried out by human workers.
These systems are designed to handle repetitive,
labour-intensive, or high-risk activities such as
bricklaying, concrete pouring, welding,
excavation, and demolition. Construction robots
leverage technologies like sensors, artificial
intelligence (Al), and machine learning to navigate
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complex environments, adapt to dynamic site
conditions, and execute tasks with precision and
efficiency. By automating these processes,
robotics enhances productivity, reduces errors,
and improves safety on construction sites.

The integration of robotics offers significant
benefits to the construction sector, including
shortened project timelines, reduced labour
costs, and improved quality control. For instance,
robotic arms equipped with advanced end-
effectors can fabricate structural components
directly on-site, while autonomous drones can
conduct site surveys with high accuracy (Cemex
Ventures 2024; Procore 2024). Additionally,
robots are increasingly employed for inspection
and maintenance tasks in hazardous
environments, minimising risks to human
workers. As robotics technology continues to
evolve, its transformative potential in
construction is expected to address longstanding
challenges such as labour shortages and
inefficiencies while paving the way for more
sustainable and innovative practices.

Simulators

Simulators for high-risk work are advanced
training tools that replicate real-world, hazardous
work environments and equipment to provide
safe, immersive learning experiences for
operators and trainees. These simulators range
from low-fidelity static models to high-fidelity,
computer-driven systems that closely mimic the
physical and operational characteristics of actual
machinery and workplace scenarios. They allow
trainees to practice critical skills, decision-making,
and safety procedures without the risks
associated with on-the-job training in potentially
dangerous situations.

The use of simulators in high-risk industries
offers numerous benefits, including standardised
training experiences, objective performance
assessment, and the ability to safely expose
trainees to rare or emergency scenarios that
would be impractical or unsafe to recreate in real
life. By providing a controlled environment for
skill development and error management,
simulators contribute to improved operator
safety habits, reduced accidents, and enhanced
overall workplace safety in high-risk sectors such
as construction, mining, and heavy industry.
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Site Sensors

Site sensors are advanced devices deployed in
construction environments to monitor, collect,
and transmit real-time data about various
aspects of the project and its surroundings.
These sensors can be installed on-site,
embedded in materials, or worn by workers to
capture information on structural integrity,
environmental conditions, safety parameters,
and project progress.

The applications of site sensors in construction
are diverse and include structural health
monitoring, environmental tracking, worker
safety, and project management optimisation.
For instance, sensors can detect changes in
temperature, humidity, dust levels, and noise,
while others monitor concrete curing processes,
equipment usage, and worker movements. By
providing continuous, accurate data, site sensors
enable project managers to make informed
decisions, enhance safety measures, improve
efficiency, and ensure compliance with
regulations, ultimately contributing to more
sustainable and cost-effective construction
practices.
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Virtual Reality

Virtual reality (VR) in the building and
construction industry refers to the use of
immersive, computer-generated environments
that allow stakeholders to visualise, interact with,
and experience construction projects before they
are built. By employing VR headsets and other
tools, architects, engineers, and clients can
explore 3D models of buildings or infrastructure
in a realistic virtual space. This technology
enhances design accuracy, facilitates
collaboration, and helps identify potential issues
early in the project lifecycle, reducing costly
revisions and improving overall project efficiency.
In addition to design and planning, VR is widely
used for safety training and skill development.
Workers can engage in realistic simulations of
construction sites to practice operating
machinery or navigating hazardous scenarios in a
risk-free environment. This not only improves
safety awareness but also reduces on-site risks.
Furthermore, VR enables remote project
walkthroughs for clients and stakeholders,
fostering better communication and decision-
making while saving time and resources. By
integrating VR into construction workflows, the
industry can achieve improved project outcomes,
enhanced safety measures, and greater client
satisfaction.
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Other Definitions

4D/5D/6D BIM

4D BIM adds the dimension of time (scheduling)
to traditional 3D models, 5D BIM incorporates
cost information, and 6D BIM includes facility
management and lifecycle data. These extended
BIM dimensions enable comprehensive project
planning, cost management, and asset
maintenance throughout a building's entire
lifecycle.

API (Application
Programming Interface)

An APl is a set of protocols, routines, and tools
that allows different software applications to
communicate and share data with each other. In
construction technology, APIs enable integration
between different systems such as BIM software,
project management platforms, and 10T sensors,
facilitating seamless data exchange and
interoperability across the digital construction
ecosystem.

ASQA (Australian Skills
Quality Authority)

ASQA is the national regulator for vocational
education and training in Australia. It regulates
training providers to ensure they meet the
standards for delivering quality training and
assessment services, including approving and
monitoring RTOs that provide construction-
related qualifications and emerging technology
training.

Builder

In this context, a builder refers to construction
companies and contractors who undertake the
physical construction of buildings and
infrastructure projects. This includes general
contractors, specialist subcontractors, and
construction firms of various sizes from small
"mum and dad" operators to large tier-one
construction companies that manage major
projects and coordinate multiple trades and
suppliers.
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CDE (Common Data
Environment)

A CDE is a centralised digital workspace where all
project information is collected, managed, and
shared among project stakeholders. It provides a
single source of truth for project data, ensuring
all team members work with the most current
information and reducing errors caused by
outdated or conflicting documentation.

Certification

Certification is the formal recognition that an
individual, product, or process meets specific
standards or competency requirements. In
construction technology, certification may apply
to worker qualifications, technology systems,
building methods, or safety procedures,
providing assurance of quality and compliance
with industry standards.

Change Management

Change management is the systematic approach
to transitioning individuals, teams, and
organisations from current practices to desired
future states. In construction technology
adoption, change management involves
planning, implementing, and monitoring the
human and organisational aspects of technology
implementation to ensure successful adoption
and utilisation.

Clash Detection

Clash detection is a BIM process that identifies
conflicts between different building systems
(such as structural, mechanical, electrical, and
plumbing elements) during the design phase.
This technology helps prevent costly construction
errors by resolving conflicts before construction
begins, reducing rework and project delays.

COAG (Council of
Australian Governments)

COAG is the peak intergovernmental forum in
Australia comprising the Prime Minister, state
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and territory premiers, chief ministers, and the
president of the Australian Local Government
Association. In the context of construction
technology policy, COAG processes facilitate
coordination between federal, state, and local
governments on regulatory reforms and
standards that affect the construction industry.

Compliance

Compliance refers to conforming to rules,
regulations, standards, and legal requirements
that govern construction activities. In the context
of emerging technologies, compliance includes
meeting building codes, safety regulations,
environmental standards, and quality
requirements when implementing new
construction methods or technologies.

CPD (Continuing
Professional
Development)

CPD refers to the ongoing learning activities that
professionals undertake to maintain and
enhance their knowledge, skills, and
competencies throughout their careers. In
construction, CPD requirements may include
technology training, safety updates, and
certification renewals that ensure practitioners
remain current with industry developments and
regulatory changes.

Digital Transformation

Digital transformation is the comprehensive
integration of digital technology into all areas of
business operations, fundamentally changing
how organisations operate and deliver value to
customers. In construction, this involves adopting
digital tools and processes that replace
traditional paper-based workflows, manual
processes, and isolated systems with connected,
data-driven approaches.

Digitalisation

Digitalisation is the process of converting analog
information and processes into digital formats,
enabling the use of digital technologies to
improve business operations. In construction,
digitalisation includes activities such as
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converting paper drawings to digital formats,
implementing electronic document management
systems, and using mobile devices for data
collection and communication.

ESG (Environmental,
Social, and Governance)

ESG criteria are standards for measuring an
organisation's environmental impact, social
responsibility, and governance practices. In
construction, ESG considerations increasingly
influence project decisions, with technologies
being evaluated for their contribution to
sustainability goals, worker safety, and ethical
business practices.

Fragmentation Paradox

The Fragmentation Paradox describes the
situation where construction technology
solutions exist and are being implemented
successfully but remain hidden in organisational
silos and are not shared across the industry. This
paradox represents both the industry's greatest
challenge and most immediate opportunity,
where proven innovations operate in isolation
rather than being disseminated for wider benefit,
forcing other organisations to reinvent solutions
rather than learning from existing successes.

Government Agency

Government agencies are public sector
organisations at federal, state, or local levels that
develop policy, provide services, regulate
industries, or deliver public infrastructure. In
construction technology adoption, these agencies
play roles as regulators, funders, procurers of
construction services, and policy developers
influencing how emerging technologies are
adopted and implemented.

Grey Literature

Grey literature refers to research and
information produced outside traditional
commercial or academic publishing channels.
This includes government reports, industry
association studies, policy briefs, technical
reports, conference papers, consulting firm
research, and professional body publications.
Grey literature is particularly valuable in
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construction technology research as it often
contains current information about emerging
trends, real-world applications, and policy
developments that may not yet appear in peer-
reviewed academic journals.

Industry Body

Industry bodies are organisations that represent
the interests of businesses and professionals
within specific sectors. In construction, these
include peak associations, professional institutes,
and trade organisations that advocate for their
members, develop industry standards, provide
training and networking opportunities, and
influence government policy affecting the
construction sector.

Interoperability

Interoperability refers to the ability of different
systems, applications, or devices to work
together and exchange information effectively. In
construction technology, interoperability enables
different software platforms, hardware devices,
and data formats to communicate seamlessly,
reducing duplication of effort and improving
project coordination across diverse technology
environments.

ISO (International
Organisation for
Standardisation)

ISO is an independent, non-governmental
international organisation that develops and
publishes international standards. In
construction technology, ISO standards provide
globally recognised frameworks for quality
management, information security,
environmental management, and technical
specifications for emerging technologies.

KPI (Key Performance
Indicator)

KPIs are measurable values that demonstrate
how effectively an organisation is achieving key
business objectives. In construction technology
contexts, KPIs might include metrics such as
project completion time, cost variance, safety
incident rates, productivity measures, or
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technology adoption rates that help assess the
success of digital transformation initiatives.

Legacy System

Legacy systems are older technology platforms,
software applications, or processes that remain
in use despite newer alternatives being available.
In construction, legacy systems often include
established project management software,
accounting systems, or communication tools that
may have limited integration capabilities with
newer emerging technologies.

MOUs (Memoranda of
Understanding)

MOUs are formal agreements between two or
more parties that outline their mutual
understanding and cooperation on specific
matters. In construction technology adoption,
MOUs might establish partnerships between
training providers and technology vendors,
collaboration frameworks between industry
bodies, or data-sharing arrangements between
government agencies and private sector
organisations.

NCC (National
Construction Code)

The NCC is Australia's primary set of technical
design and construction requirements for
buildings and other structures. It provides the
minimum requirements for safety, health,
amenity, accessibility, and sustainability in the
design and construction of new buildings and the
renovation of existing buildings.

Off-site Construction

Off-site construction refers to manufacturing
building components or entire modules in a
controlled factory environment before
transporting them to the construction site for
assembly. This approach often incorporates
advanced technologies and automated processes
to improve quality, reduce waste, and accelerate
project delivery.
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Pilot Project

A pilot project is a small-scale, preliminary
implementation of a new technology, process, or
approach used to test feasibility and gather data
before full-scale deployment. In construction
technology adoption, pilot projects allow
organisations to evaluate emerging technologies
in controlled environments, assess their benefits
and challenges, and develop implementation
strategies for broader rollout.

Practitioners

In this context, practitioners refer to people
directly involved in day-to-day construction work
or technology delivery, including builders, site
managers, engineers, technology vendors, and
training instructors, rather than academics or
policymakers. These are the individuals who
implement and use emerging technologies in
practical, operational environments.

Prefabrication

Prefabrication is the practice of assembling
building components in a manufacturing facility
before transporting them to the construction
site. This method enables greater quality control,
reduces construction time, minimises weather-
related delays, and often incorporates advanced
manufacturing technologies and automation.

Procurement

Procurement is the process of sourcing and
acquiring goods, services, and works needed for
construction projects. In technology adoption
contexts, procurement includes selecting
technology vendors, negotiating contracts, and
establishing frameworks that encourage
innovation while maintaining quality and value
for money.

R&D (Research and
Development)

R&D encompasses activities aimed at developing
new technologies, improving existing processes,
or gaining new knowledge. In construction, R&D
efforts focus on advancing building methods,
materials, and technologies to improve
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productivity, safety, sustainability, and quality in
construction delivery.

Regulatory Inertia

Regulatory inertia refers to the slow pace at
which regulations, codes, and standards adapt to
technological innovations and industry changes.
In construction, regulatory inertia creates
barriers to technology adoption when building
codes, approval processes, and compliance
frameworks lag technological capabilities,
preventing or delaying the implementation of
proven innovative methods and technologies.

Regulatory Sandbox

Aregulatory sandbox is a framework that allows
businesses to test innovative products, services,
or approaches with relaxed regulatory
requirements under regulatory supervision. In
construction, regulatory sandboxes enable trials
of new building methods, technologies, or
materials that may not fully comply with existing
codes, allowing regulators to assess their safety
and effectiveness before updating standards.

ROI (Return on
Investment)

ROl is a financial metric used to evaluate the
efficiency and profitability of an investment,
calculated as the ratio of net profit to the cost of
investment. In construction technology adoption,
ROI analysis helps organisations assess whether
the benefits gained from implementing new
technologies (such as time savings, cost
reductions, or improved safety) justify the initial
and ongoing costs of implementation.

RTO (Registered Training
Organisation)

RTOs are educational institutions that are
registered and regulated by government
authorities to deliver vocational education and
training in Australia. In the construction sector,
RTOs provide apprenticeships, trade
certifications, and professional development
programs that may include training on emerging
technologies and digital skills relevant to modern
construction practices.

July 2025 14|Page



DIGITAL BLUEPRINT

SME (Small and Medium-
sized Enterprises)

SMEs are businesses that fall below certain size
thresholds for revenue, employees, or assets. In
Australian construction, SMEs typically include
smaller contractors, specialist trades, and family-
owned construction businesses that may face
different challenges and opportunities in
adopting emerging technologies compared to
larger tier-one construction companies.

Subcontractors

Subcontractors are specialist companies hired by
main contractors to perform specific portions of
construction work. In technology adoption,
subcontractors play crucial roles as they often
directly implement new tools and methods on
construction sites, making their capability and
willingness to adopt technology critical to
successful implementation.

TAFE (Technical and
Further Education)

TAFE institutes are government-owned vocational
education providers in Australia that offer
practical, industry-focused training programs. In
construction technology contexts, TAFEs play
crucial roles in delivering apprenticeships, trade
qualifications, and professional development
programs that prepare workers for careers
involving emerging technologies and digital
construction methods.

Tier-one

Tier-one refers to the largest and most capable
construction companies that typically handle
major infrastructure projects, complex buildings,
and high-value contracts. These companies often
have greater resources for technology adoption
and may lead industry innovation, though their
implementations need to work effectively with
smaller subcontractors and suppliers.
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Training Organisation
Training organisations encompass the broader
category of institutions that provide education
and skills development for the construction
industry. This includes TAFEs, RTOs, universities,
private training providers, and industry-specific
training bodies that develop and deliver
programs covering both traditional construction
skills and emerging technology competencies.

Vendor

In this context, vendors are companies that
supply technology solutions and services to the
construction industry. This includes software
developers, hardware manufacturers, system
integrators, and technology consultants who
design, develop, and support the emerging
technologies being adopted by construction
companies, training organisations, and
government agencies.

WHS (Work Health and
Safety)

WHS encompasses the legal framework and
practical measures designed to protect the
health, safety, and welfare of workers and others
affected by work activities. In construction
technology, WHS considerations influence the
design, implementation, and use of emerging
technologies to ensure they enhance rather than
compromise worker safety.

Workforce

The workforce refers to all people employed in
the construction industry, from apprentices and
tradespeople to engineers, project managers,
and executives. In technology adoption contexts,
workforce considerations include skills
development, training needs, generational
differences in technology acceptance, and the
changing nature of construction roles.
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Australia’s construction sector is entering a decisive window. Labour shortages, flat productivity
and ambitious net-zero targets are ratcheting up pressure for change, while a rapidly advancing
portfolio of sixteen emerging technologies (ETs) — ranging from Al-assisted analytics and BIM-
centric digital twins to early-stage robotics, additive manufacturing and immersive reality tools —
offers credible pathways to faster, safer, greener delivery. Crucially, some of these tools (e.g.
drones, Al, VR safety simulators) are already proving commercial value in pockets of the market,
whereas others (such as large-scale 3D printing, fully autonomous machinery or blockchain-
based contracting) remain in pilot or pre-feasibility phases. In other words, the industry now
faces a graduated technology landscape: adoption can begin immediately with today’s “ready”
solutions while simultaneously de-risking the next wave.

To gauge readiness and chart the way forward, we synthesised four complementary evidence angles:

e Google desktop scan - 970 web results mapping local market narratives.

e Peer-reviewed & grey literature - 342 sources capturing global research insights.

e Stakeholder surveys - 37 responses spanning training providers, government/industry bodies,
construction firms and technology vendors.

e In-depth interviews - 12 organisations giving texture to lived experience across the value chain.

Three meta-findings emerge:

1. Value Proposition Uncontested - Across academia, media and practice, ETs are credited with
boosting productivity, improving safety, lowering cost and supporting sustainability agendas.

2. Adoption Bottlenecks Inter-locking - High capital costs, skills shortages, integration headaches,
regulatory lag and conservative culture form a self-reinforcing barrier loop.

3. Strategic Levers Known but Fragmented - Stakeholders prescribe the same remedies —
workforce up-skilling, pilot-to-scale demonstrations, cross-sector collaboration, modernised
standards and targeted incentives — yet implementation remains patchy.
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Data at a glance

The matrix below distils evidence on all 16 emerging technologies, showing at-a-glance how each is
characterised across Google, literature, stakeholder surveys and interviews. Read horizontally to see
consensus or divergence on a single technology.

Technology-by-Technology Matrix (16 Domains)

Technology

3-D Printing
(Additive
Construction)

Artificial
Intelligence (Al)

Augmented
Reality (AR)

Autonomous
Vehicles /
Equipment

Blockchain /
Smart Contracts

Building
Information
Modelling (BIM)

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Literature Review
(global academic &

grey)

40+ papers — shows
large-scale wall &
bridge pilots;
structural-code hurdles,
material certification
lag; cost curve trending
down but still high.

Highest citation count;
applications in
schedule optimisation,
safety prediction,
progress analytics; ROI
models emerging.

20+ studies—site
overlay accuracy,
manual re-work
reduction; hardware
weight & glare issues
noted.

Early research—mine-
site haul truck case-
studies; safety benefits;
insurance/liability grey
zone.

25+ papers on payment
automation &
provenance; legal
enforceability
unresolved.

Mature research;
central to collaboration;
interoperability and
data standards
dominant theme.
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Google Desktop
Review
(Australian
web/news)

Media buzz on
showcase houses &
small modular
units; narrative of
rapid build & low
waste; scepticism
about durability
and compliance.
Most frequently
touted “game-
changer”; heavy
vendor white-paper
output; limited
local case-study
metrics.

Rapid rise in
design-review and
remote-expert
apps; stories of on-
site clash checks;
moderate hype.

Limited building-
site coverage; civil
projects trialling
self-driving rollers;
regulation
headlines.

Sparse Australian
pilots; some
government
procurement tests;
discussion in legal
blogs.

Core topic in every
major project story;
mandates overseas
cited; push for ISO
19650 adoption.

Stakeholder
Surveys (Training
/ Vendors /
Businesses / Gov-
Industry)

50 % of RTOs plan
to include within 3
yrs; non surveyed
builders currently

trialling (capex);
gov-industry ranks
as 4th priority.

#1 future tech for
vendors & builders;
67 % RTOs plan Al
modules; gov-
industry sees Al as
key to productivity
gap.

40 % RTOs teach or
pilot; vendors
bundling AR with
BIM viewers;
modest builder
trials for fit-out
verification.

Only 1 builder
shows interest;
vendors rate “long-
term"”; gov-industry
cautious due to
road & site rules.
Minimal uptake
across all survey
groups; interest
mainly theoretical;
RTOs list as “future
elective”.

100 % builder’s use;
56 % RTOs
expanding; vendors
integrate BIM with
other tools; gov-
industry lobbies for

Stakeholder Interviews
(Practitioner voices)

Interviewees suggest 3DP
demo projects to tackle
housing shortage; builders
cite cost & approval
uncertainty.

Builders piloting Al
dashboards; vendors
exploring Al-VR integration;
concern over data quality &
trust.

Used for remote expert
support on two interview
projects; hardware cost &
device hygiene barriers.

Seen as future wave;
builders worry about site
variability; need for
insurance & standards
clarity.

Interviewees intrigued by
potential for trustless
payments but see “no clear
path yet".

Called “low-hanging fruit”
for policy reform; BIM seen
as spine for digital twins &
prefab.
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7/ Cyber-security

Digital Twins

Drones / UAVs

Exoskeletons /
Wearable Assist
Devices

Internet of
Things (loT)

Mixed Reality
(MR)

Robotics (On-site
& Off-site)

Simulators for
High-Risk Work

CONSTRUCTION INDUSTRY TRAINING COUNGIL

DIG

AL BLUEPRINT

Under-researched but
flagged as essential
underpinning for
loT/Al; frameworks
proposed.

Lifecycle optimisation
studies; benefits in FM
& predictive
maintenance; data-
quality bottleneck.

Safety & progress-
tracking benefits;
automated
photogrammetry
accuracy papers.

Ergonomic trials show
strain reduction;
battery life & bulk still
issues; limited large-
sample data.

Papers on sensor
networks, predictive
maintenance, energy
use; integration & cyber
risks central.

Early research—
combining AR visuals &
VR immersion; limited
construction trials.

Productivity & safety
gains; studies on
bricklaying, rebar tying,
welding;
cost/maintenance
caveats.

Strong VR-based safety
training evidence;

reduced incident rates;
cognitive load research.
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Rising coverage
after recent
ransomware
incidents;
consultancies
publish readiness
checklists.

Smart-asset blogs;
water/utilities
pilots; focus on
sustainability
tracking.

Popular media
topic; widespread
progress-photo &
roof-inspection
examples.

Occasional case
pieces (airport
build, warehouse);
niche coverage.

Wearables, smart
hard-hats,
concrete-cure
sensors in trade
media; vendor
ecosystems
emerging.
Product launches
(e.g. HoloLens
updates); few
Australian case
studies.

Media on pilot
sites; consultant
forecasts; ROI
debate.

Growing supplier
base; regulatory
interest in
simulation hours
counting toward
certification.

national BIM
mandate.

40 % RTOs plan
dedicated units;
vendors split on
importance;
builders view as
“must-have
baseline” but
outsource.

32 % RTOs teach
basics; contractors
limited—see twins
as “future phase”;
gov-industry
highlight for asset
owners.

2/4 builders
already operate
drones; 32 % RTO
training; vendors
offer mapping
services.

Zero current RTO
delivery; 18 %
“future interest”;
builders cite cost &
comfort barriers.
25-40 % inclusion
plans across
groups; builders
see potential in
logistics & asset
tracking.

Very few formal
courses; vendors
demo MR for clash
detection; builders
exploring for
complex fit outs.
50 % gov-industry
list as urgent;
training providers
exploring
simulation
modules; builders
cautious.

63 % RTOs deploy
VR/desktop
simulators for
crane, confined-
space, fire safety;
vendors bundle
with VR kits.

Interviewees insist security
must be “built-in” not bolt-
on; stress need for sector-
specific standards.

High future potential once
live-data pipelines mature;
builders link to long-term
service models.

Positive safety anecdotes;
need for clearer airspace
approvals & pilot licensing
paths.

Viewed as promising for
aging workforce but “not
yet site-ready”;
procurement cost flagged.

Data-sharing and platform
fragmentation biggest pain;
calls for common data
environment (CDE).

Considered “next step”
once AR adoption stabilises;
hardware cost steep.

Integration complexity
(layout, supply chain) main
worry; robotics seen more
viable in prefab plants.

Trainers praise 30-min VR
vs 6-h class efficiency;
accreditation recognition
still pending.
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Site Sensors
(Environmental,
Structural,
Safety)

Virtual Reality
(VR)

EXTBUILD DIGITAL BLUEPRINT

Research on concrete
cure, vibration, noise,
dust; predictive
maintenance;
calibration issues.

Extensive evidence on
training efficacy and
design review; motion-
sickness mitigations.

Emerging Technologies Research Project

Case stories on
sensor arrays for
tunnels & high-

35 % RTOs include
basics; builders
trial limited sets;

Interviews cite need for
data standards &
dashboards; sensors feed

rises; ESG reporting gov-industry into Al analytics in pilots.
tie-ins. interested in

compliance

monitoring.
High visibility in 63 % RTOs active; Strong engagement stats;
safety-training vendors specialise;  hardware capex still barrier;
articles; wide builders use for demand for formal

vendor ecosystem.

client
walkthroughs.

accreditation.

Further to this table, the chart below shows how the sixteen emerging technologies rank for Australian
construction today (yellow) and where experts expect them in five years (orange). BIM, VR, cybersecurity
and site-sensors are already mainstream or close to it and stay on top. Al, digital twins, drones, loT and
safety simulators climb sharply — from niche to high relevance — as pilots, skills and standards mature.
Augmented/Mixed Reality and robotics creep upward but remain mid-tier, held back by hardware cost and
integration effort. 3-D printing, autonomous vehicles, exoskeletons and blockchain stay at the fringe unless

cost or regulation shifts dramatically.

Current vs Projected Relevance of Emerging Construction Technologies
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The body of this report unpacks these insights in detail. Each major section opens with a cross-angle
comparison table showing who says what across the four research streams, then drills down with narrative

analysis.
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DISCUSsSsIon

NOTE: Throughout this section of the report, we flag supporting evidence — e.g., “(Lit Rev)", “(Google Rev)”,
“(Survey-Business)” etc. — so readers can quickly locate the underlying source for any given statement or
data point:

Lit Rev = Literature Review Survey-Edu = Training Organisation specific survey
Google Rev = Google Review Interview Business = Business specific interview
Survey-Business = Business specific survey Interview Vendor = Vendor specific interview

e Intervi = rnment and In r ifi
Survey-Vendor = Vendor specific survey terview Gov = Gove ent and Industry specific

interview
Survey-Gov = Government and Industry specific Interview Edu = Training Organisation specific
survey interview

Benefits & Applications of Emerging Technologies

Representative Phrases / Alighment
Examples Level

Evidence Set Top-Ranked Benefits

“Streamlined project delivery”,
“predictive maintenance”, Strong
“carbon-tracking BIM”

Literature Productivity 1, Cost |, WHS Safety 1,
Review Quality 1, Sustainability gains

Blog on 48-hour 3D-printed
walls; white-paper on VR safety  Strong
drills

“Faster, Cheaper, Safer, Greener”
narratives dominate

Efficiency & safety (businesses); “Reduce rework 15-20 %" “sell

Stakeholder competitive edge (vendors); policy e . Moderate-
) more projects”; “lift completion
Surveys leverage (gov/industry); student rates” Strong
engagement (training)
Improved efficiency, productivity, VR cuts classroom time from 4-6
safety and quality; cost savings; h — 30 min; drones remove Strong
better collaboration and visibility climb risks; Al auto-schedules

Note: In the above table “alignment” simply tells you how closely each evidence set echoes the same message
about a given item. So, when you see “Strong” beside a benefit, it means the literature, Google scan, surveys and
interviews all point in the same direction.

All evidence sets underscore significant benefits and applications of emerging technologies in construction.
In the academic literature, there is universal agreement that digitalisation is vital for the industry's
competitiveness and survival (Lit Rev). Researchers identify a consistent value proposition across diverse
technologies: most innovations promise faster, more efficient project delivery, cost savings, improved
safety, better quality, and sustainability gains - in short, “speed, quality, safety, cost control, and
sustainability” are common outcomes (Lit Rev). For example, many sources highlight productivity boosts
from automation and Al-driven tools, fewer errors and rework through digital precision, and reduced waste

=] BENCHMARK™* July2025 21|Page

business advisory

CONSTRUCTION INDUSTRY TRAINING COUNGIL



) DIGITAL BLUEPRINT Emerging Technologies Research Project

leading to lower costs (Lit Rev). Nearly every academic source also notes measurable safety improvements
as a key benefit of technology adoption (Lit Rev).

This academic perspective is mirrored in industry-focused findings. The Google desktop research found
that technology narratives consistently converge on making construction “faster, cheaper, safer, [and]
greener,” with most sources emphasising efficiency and productivity gains as a primary benefit (Google
Rev). Indeed, virtually all sources on Al and robotics stress how automation accelerates workflows and
enables round-the-clock operations, while drone surveys, BIM and digital twin platforms streamline tasks
and reduce delays (Google Rev). There is broad agreement across the industry that up-front technology
investments pay off through cumulative project cost efficiencies over time (Google Rev). Enhanced worker
safety is another recurring “selling point” - for instance, drones and autonomous machines take humans
out of harm’s way, and Al-based monitoring can prevent accidents, a benefit highlighted in the vast majority
of sources (Google Rev).

Stakeholder inputs reinforce these positive expectations. All four surveyed construction companies
reported using core digital tools like project management software, mobile field apps and BIM, motivated
chiefly by aims of operational efficiency, alleviating labour shortages, and improving safety compliance
(Survey-Business). In other words, real-world contractors value the same benefits academia and trade
literature cite: doing projects faster and cheaper, coping with workforce gaps, and keeping people safer.

Vendors on the supply side are even more emphatic about the potential - in fact, a “clear consensus”
emerged among surveyed technology providers that today’s solutions are capable of delivering
transformational change to construction processes (Survey-Vendor). These technology suppliers believe the
tools are ready to dramatically improve productivity and outcomes. Likewise, government and industry
bodies acknowledge the promise of technology: there is a widespread perception that embracing emerging
tools is essential if the Australian construction sector is to catch up with global peers (Survey-Gov).
Interviewees across different stakeholder groups also recognised numerous practical applications and
advantages of new technologies. For instance, training leaders pointed to uses of Virtual Reality in safety
and equipment training, which create immersive learning experiences not possible with traditional
methods (Interview Vendor). Some interview participants noted Australia has had successes in specific
technology areas - e.g. being an early adopter of BIM and drones - demonstrating how these innovations
can add value on real projects (Interview Gov). The below chart shows the key 5 themes that's evident
across the data:

Relative Emphasis of Five Benefit Themes Across Evidence Sets

Benefit Theme
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Overall, across all evidence sources there is strong alignment on the benefits: emerging technologies are
seen as key to improving productivity and cost efficiency, enhancing safety and quality, enabling more
innovative design and construction methods, and even contributing to sustainability goals by optimising
resource use (Lit Rev; Google Rev; Survey-Business). Referring to the above chart, the stacked bars reveal a
clear pattern: Efficiency and Safety dominate every evidence stream, accounting for roughly half of all
benefit references, with Cost-reduction forming a solid third pillar — especially prominent in the Google
scan where vendors tout ROI. Quality gains appear consistently but at a lower tier, while Sustainability
benefits are mentioned least, underscoring that environmental arguments still trail productivity narratives
in construction-tech discourse. Overall citation volume tapers from Literature and Google (rich secondary
data) to Surveys and Interviews, reflecting the smaller sample sizes in primary stakeholder inputs.

Yet, it is also universally understood that realising these benefits depends on adoption - an area where the
industry has lagged. In fact, the very presence of these benefits in the discourse (often described in
aspirational terms) underscores a subtext shared by many stakeholders: the technology can deliver, but the
industry must be willing and able to implement it. This mix of optimism about applications and frustration
at slow uptake permeates the findings and leads directly into the challenges discussed next (Survey-Vendor;
Interview Report)

Challenges & Limitations

Capital / Integration &

Evidence Set ROI Skills & Culture Standards Data / Cyber Regulation
Literature Universal Skill shortage & Interoperability Growing but Codes lag
Review blocker resistance top tech barrier under-studied innovation
Google #1 or #2 Workforce/change Legacy-system Rising topic Vendor lobbying
. barrierin 70  management pain frequent post- for faster

Review .

% sources highest code count ransomware standards

High cost = Skills gaps = #1 for  Integration Mixed concern 80 % rate current
SEUCLHGITaM #1 for gov/industry & biggest pain for policy ineffective
Surveys builders & vendors builders

RTOs

Cap-ex and Generational “Extremely Data-sharing Need sandbox

unclear ROI divide; trainer difficult” fears approvals

dominate shortage integration widespread

stories

Despite broad enthusiasm for the potential of construction technologies, each evidence set highlights a
common set of challenges and limitations slowing down adoption. The literature and industry reports both
note that these technologies, for all their promise, face persistent hurdles in practice (Lit Rev). Foremost is
the issue of high upfront costs and uncertain return on investment (ROI). Academic studies frequently cite
substantial capital requirements (for specialised equipment, software licenses, training, etc.) as a major
blocker, especially for smaller firms, compounded by the lack of immediate payback data (Lit Rev). This
financial barrier is echoed on the ground - all stakeholder groups complain that initial investment costs are
prohibitive and hard to justify without clearer evidence of benefits (Survey-Gov). Contractors in the survey
confirmed that high up-front costs are among the most persistent impediments they face (Survey-
Business). In interviews, several participants observed that many builders focus only on the immediate cost
of new tools and “don't consider the long-term benefits,” leading them to shy away from unproven
innovations (Interview Research). This cost vs. payoff dilemma creates widespread hesitation (Lit Rev).

Another near-universal challenge is the misalignment of regulations and standards with emerging methods.
The literature notes that construction codes, contracts and legal frameworks “lag behind technological
advances,” creating uncertainty or outright barriers - for example, building codes may not recognise 3D-
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printed structures, or liability rules for autonomous equipment remain ambiguous (Lit Rev). The Google
review likewise found that regulations and standards are struggling to catch up, and this was confirmed by
industry stakeholders who rated the regulatory environment as a significant obstacle (Survey-Gov).
Government and industry body respondents reported that current support programs and approval
processes are often ineffective or outdated when it comes to novel techniques, impeding innovation
(Survey-Gov). All evidence indicates that regulatory lag is slowing adoption of otherwise feasible
technologies.

Integration and interoperability issues form a third major category of limitation. Introducing new digital
tools into existing construction processes and IT systems is rarely plug-and-play. The academic analysis
underscores that “fragmented data systems and legacy infrastructure hinder interoperability” - in other
words, many technologies can't easily talk to each other or fit into companies’ established workflows (Lit
Rev). This challenge was vividly illustrated by stakeholder accounts: one surveyed company cited difficulty
integrating new technologies with legacy systems as a top impediment (Survey-Business), and multiple
interviewees described integration as “extremely difficult” in practice (Interview-Builder). For instance, a
large builder in the interviews noted significant headaches trying to link a new digital platform with its older
project management software - such incompatibilities often lead to manual workaround or abandonment
of the tool. The lack of common data standards and integration frameworks across the industry
exacerbates this problem (Interview Research), a point also raised in research sources which call for more
unified “common data environments.”

Nearly every source also identifies human and organisational factors as critical limitations. A widespread
shortage of digital skills in the current workforce means companies often lack the personnel to implement
and maintain new technologies (Lit Rev; Survey-Gov). Training organisations reported difficulties finding
instructors versed in modern construction tech, reflecting the broader skills gap (Survey-Training). Even
when the technology is available, firms may not have employees with the expertise to fully utilise it. In
addition, an entrenched resistance to change in construction culture is repeatedly cited as a barrier. The
literature refers to “traditional mindsets” and concern over job security that slow the uptake of disruptive
solutions (Lit Rev), and this is strongly mirrored in stakeholder perceptions. In surveys, cultural reluctance
or employee resistance was named as a major obstacle by construction companies and government
stakeholders alike (Survey-Business; Survey-Gov). One interviewee characterised the industry as one that
“doesn’t like change” and is full of “digitally challenged” players who are hesitant to alter familiar ways of
working (Interview Report). Such conservative attitudes and change-management failures pose a
formidable challenge, often undermining technology initiatives even when budget and technical factors are
addressed.

Rounding out the list of challenges, sources mention issues like data security and reliability. As construction
becomes more digitised, the risks of cyber-attacks, data breaches or system failures grow (Lit Rev). Some
industry respondents noted concerns about data privacy and protecting sensitive project information in a
more connected, loT-enabled environment (Survey-Gov). While these concerns are sometimes secondary to
the more immediate cost, integration, and skills issues, they do contribute to hesitation in adopting
technologies that might introduce new vulnerabilities.
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The expanded fly-wheel diagram below captures how six barriers spiral together to stall construction-tech
adoption.

Upskilling

Targeted
Programs Incentives
Cyber Std + Data & Culture/ Exec
ROI Dash Cyber Risk Resistance Champions

Integration

D

Open Standards

& APls

Regulatory

At the core, High Cost, Skills Gap, Integration Pain, and Regulatory Lag feed one another — each barrier
intensifies the next, keeping the wheel turning in the wrong direction. Orbiting this loop are two reinforcing
forces: Culture & Change-Resistance, which dampens appetite for experimentation, and Data/Cyber Risk
with unclear ROI, which undermines organisational confidence. The green arrows point to the proven levers
that can reverse the spin: targeted incentives lower cost, up-skilling programs shrink the talent gap, open
standards & APIs cut integration effort, fast-track policy removes red tape, executive champions shift
culture, and sector cyber standards plus ROl dashboards build trust. Pulling multiple levers together
converts a vicious cycle into a virtuous one, accelerating technology uptake across the industry.

In summary, the research and stakeholder evidence converge on a set of significant limitations holding
back emerging technology adoption. High capital costs (and unclear ROI), lagging regulations, lack of
integration compatibility, shortages of skilled people, and deep-rooted cultural resistance are commonly
cited across all sources (Lit Rev; Survey-Business; Survey-Gov). These interrelated challenges create a
difficult environment for innovation - for example, a company might overcome one barrier (say, budget)
only to be stymied by another (like an incompatible legacy system or an unprepared workforce). The result
is that many promising tools remain stuck in pilot phases or limited deployments. Stakeholders widely
agree that these challenges must be addressed systematically for the industry to unlock the full
benefits of digital construction technologies.
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Workforce Impact: Jobs and Skills

Safety /

Evidence Set Net-Job Outlook New Roles Cited | Upskilling Signals

Ergonomics

Mixed / unresolved BIM manager, Lifelong learning Exoskeletons,

Literature

. drone pilot, data essential robotics,
Review .
analyst, XR trainer wearables
Google S.ame debate: Ao.ld.s "cybgr-lead", Massi\{e up-skilling IgT h.azard alerts
Review dlsplacemgnt Vs “digital twin narrative highlighted
augmentation operator”
Fear of gaps > loss; 18 new digital 95 % RTOs rate VR simulators
Stakeholder vendors predict roles identified staff training popular
Surveys creation; gov flags “extremely
shortages important”
Clear age divide Tech champions, Calls for CPD Positive VR &
XR content devs mandates drone safety
stories

The impact of emerging technologies on the construction workforce is a prominent theme in all evidence
sets, with both opportunities and anxieties recognised. On one hand, technology adoption is driving the
emergence of new specialised roles and skill requirements. The literature notes that construction now
needs roles such as drone pilots, BIM coordinators, Al specialists, cybersecurity leads, and data analysts -
positions that barely existed in the industry a decade ago (Lit Rev). Across technologies, there is a clear shift
underway “from manual to digital competence,” meaning that proficiency with digital tools, data, and
automation is becoming just as essential as traditional trade skills (Lit Rev). This trend was confirmed by
industry observers in the desktop review, which found workforce development is front and centre:
upskilling and the evolution of job roles are universal concerns as companies implement new systems
(Google Rev).

In practice, many organisations are already investing in staff training on BIM software, tablets, or new
machinery, and training providers are updating curricula to include more digital content (Survey-Training).
There is optimism in some quarters that technology will create more high-skill jobs and attract young talent
to an industry that struggles with an aging workforce (Lit Rev). Notably, construction employers in the
survey see digital capability as “now essential for competitiveness,” and they are beginning to hire or
develop talent in IT, data, and other tech domains (Survey-Business). Several interviewees highlighted that
technology innovations like remote-operated equipment or 3D printing could even broaden workforce
participation - for example, allowing people with physical limitations to contribute through operating
drones or running simulations, roles that were not available in a purely manual era (Interview Vendor).

On the other hand, there are significant workforce-related challenges and mixed sentiments about the net
impact on jobs. A widespread worry (especially among practitioners and unions) is that ETs could displace
certain labour segments. The academic findings reflect this ambivalence: some sources predict a reduction
in low-skill jobs due to automation, while others argue that at least as many new jobs (in programming,
maintenance, data analysis, etc.) will be created - and overall, the literature cannot definitively say whether
there will be a net loss or gain in jobs (Lit Rev). In the words of one analysis, “workforce outcomes remain
unclear,” oscillating between fears of job loss and hopes of job evolution (Lit Rev). This tension was echoed
in stakeholder perspectives. Interviews revealed a generational divide in how workers view technology:
younger workers tend to embrace new tools and adapt quickly, whereas many older, veteran workers are
sceptical or fearful that technology might make their decades of experience less relevant (Interview
Research). One interview participant observed that on some job sites there is open resistance from senior
crew who are uncomfortable with tablets or drones, even as junior staff are “digital natives” eager to use
them. This cultural gap creates management challenges - in effect, firms must handle a two-speed
workforce in terms of technology readiness. Indeed, some interviewees suggested that during the
transition we may see a “three-tier workforce” emerge: one tier of traditional workers, one hybrid tier, and
one tech-focused tier, until eventually the whole workforce shifts to modern skillsets (Interview Business).
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A consistent theme is the urgent need for training and upskilling to meet the demands of emerging
technologies. All sources stress that without investment in human capital, even the best tools will
underperform (Lit Rev; Google Rev). The surveys of training organisations and businesses both noted
significant skills gaps - many employees (and even instructors) lack adequate digital skills, and current
training programs are struggling to keep pace with technology (Survey-Training). For example, training
providers reported difficulty recruiting and retaining instructors with expertise in cutting-edge construction
technologies, and they see a need to update curriculum frameworks to include new digital competencies
(Survey-Training). On-the-job training in companies tends to be ad-hoc; some firms rely on software
vendors to train their staff or on tech-savvy individuals internally, which leaves gaps in broader workforce
preparedness (Survey-Business). The government/industry survey also identified skills shortages as one of
the most acute barriers holding back technology adoption nationally (Survey-Gov). In short, there is
consensus that the industry must significantly upgrade its workforce's skills through continuous learning, or
risk having technology outpace the people.

Importantly, many stakeholders view technology as a means to improve workplace safety and labour
conditions, which is a positive workforce impact. Automation of dangerous tasks, use of drones for
inspections, and exoskeletons to reduce physical strain are all cited as ways to make construction work
safer and less back-breaking (Lit Rev). Practitioners acknowledge this benefit: for instance, using drones
instead of manual climbing for high inspections keeps workers out of harm’s way, and companies welcome
the reduction in injuries and insurance incidents as a direct outcome of technology adoption. The literature
specifically highlights that “safer and healthier work environments” are a major upside of new technologies
(Lit Rev), and nearly every stakeholder group agrees that safety tech (whether wearable sensors, automated
shutdown systems, or VR safety training) is a worthwhile investment (Survey-Business; Survey-Vendor).

In summary, the jobs and skills impact of emerging construction technologies is a double-edged sword: it
promises to create new opportunities, higher-skilled roles, and safer jobsites, but it also demands a
significant transformation of the workforce. The evidence points to a future where many traditional roles
will be augmented or replaced by digital processes, requiring current workers to continually upskill and new
workers to enter with more advanced technical education. There is broad agreement across research and
stakeholder testimony that workforce development is both the linchpin and the bottleneck of construction
innovation - it is the area that most needs attention (through training, education reform, and change
management) to ensure technology adoption succeeds without leaving segments of the workforce behind
(Lit Rev; Survey-Training). Managing the human side of technological change - addressing fears, bridging
generational gaps, and investing in people - emerges as one of the critical challenges for the industry’s
future (Interview Research).

Future Outlook: Trends & Trajectories

Mainstream Primary

Evidence Set Priority Tech Clusters Main Caveats

Horizon Drivers

5-10 yr tipping-point  Al-loT-BIM ESG & cost Needs standards

Literature

. convergence, pressures & skills first
Review .
automation
Google Same horizon; hype Al, AR/VR, 3DP, digital Competitive Limited long-
Review heavy twins survival term ROI data
Stakeholder ;’-’Zyglrl\cl)la&drc:g: :;I 67 Maljettfjejtmand, o Fundlgg & F:.rlwldmg and
Surveys b 0 productivity mandates expertise gaps  skills gaps
Pilot-to-scale Prefab/modular, BIM, Policy reform Conservative
trajectory; housing VR safety, Al scheduling momentum funding cultures
crisis catalyst
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Looking ahead, the evidence reveals a generally optimistic future outlook for emerging technologies in
construction, albeit tempered by realism about the pace of change. All sources agree that technology's role
in construction will continue to grow over the next several years. A consistent projection in the literature is
increased integration and convergence of technologies: rather than isolated tools, we will see systems
working in unison - for example, Al analytics drawing on data from loT sensors and feeding into BIM
models or Augmented Reality displays in real time (Lit Rev). This points to a future of more connected, data-
driven construction ecosystems. The academic analysis also foresees the automation momentum building -
robots, autonomous vehicles and Al-based decision-support are expected to take on a larger share of both
site and office tasks, accelerating as technical capabilities improve and costs come down (Lit Rev). Another
anticipated trend is that environmental and sustainability pressures will drive technology adoption - as
green building and carbon reduction targets tighten, firms will increasingly rely on digital tools (for energy
optimisation, material tracking, smart building management, etc.) to meet those requirements (Lit Rev).
Crucially, researchers believe that currently nascent approaches (often trialled in pilots) will reach
mainstream deployment. The literature describes a pattern of “slow start, fast finish” for most technologies:
after a cautious pilot phase, adoption can rapidly scale once the value is proven and familiarity grows (Lit
Rev). This suggests that many technologies currently at the margins of use could become common practice
by the end of the decade, provided early successes are demonstrated.

Stakeholder insights generally align with these projections and add more detail on which technologies are
expected to dominate. For example, the vendor survey revealed unanimous confidence that Artificial
Intelligence (Al) will be a transformative force in the next five years - every surveyed tech supplier identified
Al-driven solutions as a top game-changer on the near horizon (Survey-Vendor). They also heavily endorsed
Virtual and Mixed Reality as rising stars, especially for training and collaboration uses (Survey-Vendor).
Construction companies similarly anticipate that Al, 3D printing, and advanced digital platforms (BIM and
mobile applications) will have the greatest influence in the coming years (Survey-Business). In fact, the
consensus among contractors is that these technologies, along with continued utilisation of project
management software and cloud tools, will shape construction workflows by around 2030 (Survey-
Business). Government and industry body respondents, for their part, all agreed that the sector is currently
“playing catch-up” - with none viewing construction as ahead of other industries - which implies a strong
expectation (or imperative) that the rate of technology adoption must accelerate in the near future (Survey-
Gov). Many of these stakeholders express interest in actively facilitating that acceleration through initiatives
like industry pilot projects, research partnerships and knowledge forums (Survey-Gov). This indicates that
key institutions plan to push for faster uptake and not just passively observe.

The trajectory envisioned by interview participants is also largely positive, focusing on practical steps to
hasten adoption and targeted areas of promise. A number of interviewees highlighted that Australia has an
opportunity to leapfrog in certain areas of need - for example, applying technologies to address the
housing shortage through methods like prefabrication and modular construction (Interview Gov). There is a
forward-looking recommendation to prioritise those emerging technologies that directly tackle the
country’s pressing issues (e.g. modular construction for affordable housing, or digital project management
to improve productivity), suggesting the future will see strategic technology focus rather than technology
for technologies sake (Interview Gov). Interviewees also commonly pointed to the need for pilot projects
and demonstrations in the immediate future: by running more government-supported showcase projects
(for instance, a flagship project built with 3D printing or full BIM integration), the industry can build a local
evidence base and confidence in these methods (Interview Gov). This aligns with the idea that the coming
years will involve moving from experimentation to implementation - stakeholders expect more trials, but
also more widespread deployment once those trials validate results.

Policy and industry collaboration trends were noted as well. The government/industry interviews anticipate
modernisation of standards and procurement processes in the near future - efforts are underway or being
called for to update building codes to accommodate innovations and to incorporate digital requirements in
public tenders (Interview Gov). It is expected that within a few years, regulatory bodies will begin
introducing frameworks for things like BIM standards, drone usage guidelines, or certification for digital
construction methods, which will in turn give companies greater clarity and confidence to invest in
technology (Survey-Gov). Essentially, the governance aspect of construction technology is projected to catch
up, at least partially, to the technology itself (Lit Rev).

. BE_NCHN!ARK' July2025 28|Page
business advisory



DIGITAL BLUEPRINT Emerging Technologies Research Project

While optimism about the trajectory is high, stakeholders also inject a dose of realism: the transformation is
seen as gradual and not uniform. Many note that the next 3-5 years are likely to still involve a lot of pilot
projects, training, and incremental improvements, with breakthrough adoption possibly occurring toward
the latter part of the decade as generational turnover in the workforce takes effect and as more success
stories emerge (Interview Business). In the interim, the industry might still lag global leaders but is expected
to steadily advance its digital maturity. All parties stress that active effort is required - the positive outlook
will only materialise if companies, educators, and policymakers actually implement the recommended
strategies (Survey-Gov; Interview Report). The consensus future vision is one where construction is far more
digitised, automated, and efficient than today, but reaching that point will involve coordinated change
rather than an organic, overnight shift.

Biases & Limitations in the Evidence

Evidence Set Key Biases / Gaps Mitigation Suggestions

Innovator & vendor skew; little longitudinal Blend with practitioner evidence
data

Literature
Review

Vendor marketing heavy; snapshot risk Timestamp sources; weight against
Google Review others

Small sample size; self-selection of engaged  Run larger wave; treat as qualitative
Surveys players
m 12 organisations only; attribution bias Broaden sample; triangulate

It is important to note the biases and limitations inherent in each evidence set, as they contextualise the
findings. The academic literature review, while comprehensive, is inherently biased toward published
research from early adopters and technology proponents. As noted in that analysis, the dataset had a
“heavy focus on innovators and vendors,” meaning mainstream contractors or sceptical voices were
underrepresented (Lit Rev). This can skew the literature toward highlighting benefits and possibilities more
than day-to-day realities. Moreover, both the literature and Google-source analyses had to group very
diverse technologies into broad categories, which blurs important differences - for instance, treating all
“drones” or all “Al" as one bucket can gloss over specific challenges or maturity levels within those
categories (Lit Rev). Many research claims also relied on short-term case studies or projections rather than
long-term empirical data, since truly longitudinal evidence is scarce in this fast-moving field (Lit Rev). The
Google desktop review faced similar issues: it over-sampled vendor marketing content and industry press
releases, given those are abundant online (Google Rev). Frontline worker and client perspectives were
largely missing from that dataset (Google Rev). Additionally, the Google findings are essentially a snapshot
as of late 2024 and early 2025 - in such a rapidly evolving domain, some information may already be
outdated or overtaken by events (Google Rev). All this means the research and online discourse could paint
a somewhat optimistic or uniform picture that might not fully capture on-the-ground variability.

The stakeholder surveys have their own limitations primarily due to low response rates and sample sizes.
Despite broad outreach efforts, the number of respondents was modest in each category: e.g. only 3
vendor companies, 4 construction companies, 10 government/industry bodies, and 20 training
organisations completed the surveys (Survey-Vendor; Survey-Business; Survey-Gov; Survey-Training). These
small samples are not statistically representative of their entire sector. There is likely a self-selection bias -
those who chose to respond may be the more technologically engaged or interested organisations,
whereas many who did not respond might be precisely those lagging or disinterested in technology

a] BENCHMARK™* July 2025 29|Page

business advisory



DIGITAL BLUEPRINT Emerging Technologies Research Project

(Interview Report). Indeed, the extreme difficulty in getting participation (only 37 total survey responses out
of hundreds of invitations) was flagged as a finding in itself, suggesting a general apathy or reluctance in the
industry to even discuss technology (Interview Report). Thus, the survey results probably overweight the
perspectives of relatively proactive stakeholders and may underrepresent the degree of outright resistance
or lack of awareness in the wider population. Furthermore, with such small numbers, the survey data
cannot be used to generalise or perform rigorous quantitative analysis - the value is more in the qualitative
insights. There may also be some response bias in that respondents could have painted a rosier picture of
their own efforts (especially on questions like digital maturity) or, conversely, vented about barriers
expecting support. We must interpret their statements in that light.

The interviews, while richly informative, share similar representativeness issues. Only 12 organisations were
interviewed in total, across five stakeholder categories (Interview Report) (despite dozens of invitations).
This means many perspectives are absent - for example, only two large builders participated, so we mainly
hear from them and not from small contractors. Additionally, interviewees might have their own agendas
or blind spots: a vendor might blame industry culture rather than their product’s shortcomings, a builder
might downplay workforce resistance to avoid appearing behind, etc. The “disconnected ecosystem” noted
in the findings - where vendors and builders each fault the other - hints that each stakeholder may
externalise blame for slow adoption (Interview Vendor; Interview Research). This kind of attribution bias is
important to recognise. Moreover, interviews are qualitative and subject to the interpretation of the
analysts. It was noted that certain comments indicated tensions or issues (like fear of transparency) that not
all participants may have explicitly agreed on - the analysis synthesised these, but there is always a risk of
researcher bias in interpreting interview data. Finally, both the survey and interview phases have a timing
and regional limitation: they capture a 2024-2025 Australian context. The situation could be different in
other countries or evolve quickly if, for example, a major policy change or a market event occurs after the
data collection.

In summary, while the triangulation of literature, industry content, surveys, and interviews give a robust
overall picture, we must be cautious about these limitations. The research literature skews toward the
optimistic and theoretical, the industry content can be vendor-driven, and the stakeholder inputs, due to
low participation, likely reflect the more engaged minority. The very lack of engagement by a majority of
industry players (a finding in itself) suggests that the reality on the ground might be even more challenging
than the engaged stakeholders portray. Recognising these biases helps temper our conclusions: for
instance, when we say there is consensus on an issue, that consensus is among those who have voiced an
opinion - there may be a silent group who would dissent. Where we highlight benefits or successful case
studies from literature, we remember that unsuccessful attempts often go unreported. Overall, the
evidence base, though the best available, is not fully comprehensive. Continued research, broader surveys,
and ongoing validation will be needed as the technology landscape and industry attitudes evolve.

Cross-Cutting Themes: Consensus and Tensions

Theme Where Perspectives

What All Four Angles Agree On Typical Flashpoints

Category Begin to Diverge

Productivity-gains, cost- Speed of realised Vendors quote high ROI

Benefits &

S avoidance, improved safety, gains; magnitude of now; builders want proof
Applications better quality, greener outcomes RO first
High capex, digital-skills Which barrier is SMEs emphasise cost,
Barriers & shortage, legacy-system primary; who should government bodies
Limitations integration, regulatory lag, pay to fix it emphasise skills
change-resistance
Need for up-skilling, rise of new  Job-loss vs job- Labour unions worry
Impact tech-centric roles evolution narrative about displacement;
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vendors emphasise
augmentation

Digital transformation is Adoption pace; order  Start with “ready” tech (Al,
Fut.ure inevitable; 5-10 y convergence of  of technology waves drones) vs big-bang
Trajectory data-rich tools strategy

Skills programs, pilot-to-scale Funding mechanisms;  Grants vs tax offsets;
Strategic demos, cross-sector degree of national vs state
Levers collaboration, modernised government standards

standards, targeted incentives intervention

Bringing all the evidence together, we observe some clear consensus points across the board, as well as
notable tensions that reveal where perspectives diverge. On the consensus side, there is near-universal
agreement on the importance of embracing emerging technology in construction. From professors to
contractors to policymakers, almost everyone agrees that increasing digitalisation and innovation is “non-
negotiable” for the industry’s future competitiveness (Lit Rev). The fundamental value of technologies - in
improving efficiency, safety, quality, etc. - is not in dispute. Indeed, one of the strongest shared beliefs is
that doing nothing is not a viable option if the sector is to solve chronic issues like low productivity and
safety incidents (Survey-Business; Survey-Gov). There is also consensus that certain key enablers must be in
place: virtually all sources emphasise the need for a skilled workforce and clear standards/frameworks as
critical to success (Lit Rev; Survey-Gov). Another broad agreement is around safety and risk reduction -
stakeholders repeatedly cite improved safety as a major benefit of technology, indicating a shared priority
on protecting workers (Lit Rev; Survey-Business). Finally, the notion that collaboration is vital comes up
everywhere: everyone agrees that no single part of the industry can go it alone in this transformation - it
requires cooperation among companies, educators, and government (Lit Rev; Survey-Training).

Where tensions arise is often in how to achieve these goals and how fast to move. One prominent tension
is the pace of adoption. Technology providers and innovation enthusiasts urge rapid, proactive adoption to
gain early benefits, whereas many practitioners counsel a more cautious, incremental approach - they
worry about unproven solutions and want to see more evidence before fully committing (Google Rev). This
manifests as a push-pull dynamic: “Vendors push urgency; practitioners warn of inertia,” as one analysis
succinctly noted (Google Rev). Relatedly, there is a tension between the short-term costs and long-term
gains. Financially, firms are “stuck between high costs now and potential (but delayed) benefits” (Lit Rev).
Management and owners feel pressure on quarterly margins, making them hesitant to invest now for
savings that might accrue years later - yet strategists argue that without investing, firms will fall behind.
This is essentially a stalemate in some companies, reflecting a classic ROI tension that came through
especially in interviews with builders (Interview Research).

Another area of diverging views is the impact on jobs. While everyone agrees training is needed, opinions
differ on whether technology will ultimately create jobs, redefine them, or eliminate them. As discussed,
some stakeholders (often technology proponents) highlight job evolution and new opportunities, whereas
others (often worker representatives or sceptics) fear significant job displacement. This tension wasn't hotly
debated in surveys - likely due to the small samples - but in the literature and interviews it's acknowledged
as an unresolved question (Lit Rev). The “displacement vs. augmentation” debate underlies many workforce
conversations and influences how aggressively different groups support automation.

There are also inter-group frictions exposed in the stakeholder evidence. The “disconnected ecosystem”
mentioned in the interviews is a prime example: technology vendors felt that builders “don’t understand or
want to try new solutions,” while builders felt vendors “push products without understanding our real on-
site problems” (Interview Vendor; Interview Research). This points to a lack of trust and communication
between solution providers and end-users - each perceives the other as part of the problem. Similarly,
some government/industry representatives indicated that construction firms can be opaque or resistant to
external input, while industry players sometimes view government programs as ineffective - a subtle
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tension about where leadership should come from in driving change. Additionally, within organisations, a
tension exists between innovation champions and traditionalists. Many companies have a few individuals
eagerly piloting technologies while others in the same firm resist adoption, leading to internal discord on
technology strategy (Interview Research).

Finally, data and transparency tensions deserve mention. As the Google review noted, increased data
sharing and integration could greatly benefit projects, but there is fear about intellectual property and
privacy (Google Rev). Interviews provided concrete examples: some technology providers complained that
builders and developers often view “technology transparency as threatening rather than beneficial,”
worrying that sharing too much data (for example, about project performance) could be used against them
(Interview Vendor). This highlights an underlying trust issue - while collaboration is the ideal, the reality is
stakeholders are cautious about data openness, which in turn can slow down fully leveraging tools like
digital platforms that require multi-party data exchange.

In summary, the shared vision is that construction needs to modernise through technology - on this, there
is consensus. However, friction lies in the details and human factors: speed vs. caution, who bears cost vs.
who reaps benefit, protecting jobs vs. automating tasks, and bridging the gap between different
stakeholders’ mindsets. These tensions are not contradictions so much as polarities to be managed. The
evidence suggests that acknowledging these divergent viewpoints is crucial - any implementation plan
must address the concerns of the cautious as well as harness the energy of the innovators. The consensus
gives a common ground to start from (everyone wants a better, safer, more efficient industry), and the
tensions highlight the areas that require careful strategy and negotiation as the sector navigates its digital
transformation.




QEEEPRET O N 2endations

The recommendations that follow translate the report's evidence base — 342 peer-reviewed
papers, 970 industry-scan sources, 37 survey responses and 12 in-depth interviews — into
practical, actionable levers for businesses, industry bodies, unions, government agencies and
training providers. Each recommendation appears only where multiple data streams converged,
ensuring that every proposal reflects both rigorous research and lived experience on Australian
projects. Collectively, they address the sector's most pressing challenges: stubbornly low
productivity, acute labour and skills shortages, rising project-cost pressures, persistent safety
risks and the imperative to meet net-zero commitments. By focusing on the people, processes
and policies needed to embed emerging technologies at scale, the recommendations provide a
roadmap for lifting performance across the board.



NEXTBUILD DIGITAL BLUEPRINT Emerging Technologies Research Project

For clarity and ease of implementation, the recommendations are grouped into nine strategic levers. Each
lever opens with a narrative overview and then breaks into sub-sections that spell out concrete actions
stakeholders can take — whether modernising curricula, reforming procurement models or launching
flagship pilot projects. The sequence follows a logical change journey: building human capability, proving
concepts, enabling collaboration and governance, de-risking investment, and sustaining momentum
through robust measurement and long-term planning. While presented in a deliberate order, many of
these actions are mutually reinforcing and can — indeed should — be pursued in parallel to accelerate
impact.

Nine Strategic Levers at g Glance

To help readers orient themselves before delving into the detailed write-up, the table below summarises
the nine levers and highlights where stakeholder emphasis was strongest. This overview distils overlapping
ideas into a single, coherent framework, allowing decision-makers to focus on headline priorities without
losing sight of complementary enablers such as change management, collaboration and digital-risk
mitigation.

Relative
Strategic Lever Core intent emphasis in
evidence*
Build a tech-ready workforce through
Invest in Skills and Training modernised curricula, CPD and shared training Highest
hubs.
Run Pilot Projects and Generate local proof-of-concept and codify High
Demonstration Programs lessons for scale-up. &
Foster Collaboration and Break down silos via multi-stakeholder hubs, High
Partnerships vendor-training links and mentorship networks. &
Modernise Regulations and Align codes, procurement and certification with Highest
Standards emerging technologies. &
Provide Financial Support and De-risk adoption through grants, tax measures Moderate
Incentives and gain-sharing contracts.
Embrace Change Management and Embed structured change programs and visible High
Leadership executive sponsorship. &

Address Digital Risks Proactively ler:/teer%lrgti;tcglbjer:?g;;?a tp rivacy and ethics into Moderate

Standardise impact measurement and share

. Moderate
case-study proof points.

Develop ROI Metrics and Evidence

Plan Long-Term Technology Create organisational and national pathways

. o Moderate
Roadmaps that outlast project and political cycles.

*“Relative emphasis” reflects the frequency and strength of stakeholder references across surveys,
interviews and literature.
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Detailed Discussion of the Nine Strategic Levers

IMPORTANT NOTE: Benchmark Business Advisory and the Construction Industry Training Council
(CITC) have distilled the following recommendations directly from the aggregated evidence base.
They reflect BBA and CITC's endorsed, data-driven interpretation of the findings, but should not be
regarded as formal policy statements of the external funding partners.

LEVER 1: Invest in Skills and Training - The construction industry must dramatically enhance
skills development to create a tech-ready workforce. Stakeholders across the board urge modernising
education curricula in vocational and university courses to include emerging technologies, while also
expanding continuous professional development (CPD) for current workers. This includes integrating digital
tools like BIM, Al and robotics into training programs and even introducing technology concepts in
secondary schools to inspire future talent. The consensus is that human capacity-building is the foundation
for successful technology adoption - without well-trained people, even the best innovations will falter.
Industry and educators are called on to work together to update qualifications and licensing requirements
(such as mandating technology competencies in trades), ensuring the workforce can confidently deploy
new methods. This recommendation reflects the survey and interview feedback that training packages are
lagging years behind and urgent action is needed to bridge the skills gap.

Modernise education pathways
Australia’s RTOs, TAFEs and universities should embed ETs such as BIM, data analytics and robotics into
core units rather than treating them as optional electives. Rapid curriculum-refresh cycles and co-designed
modules with technology vendors will keep content aligned to industry practice. Embedding ET components
into apprenticeship frameworks ensures trade pathways evolve in lockstep with site technologies,
preventing a skills lag at the entry level.

Continuous professional development

CPD requirements linked to licence renewal can guarantee that practising trades and professionals remain
current. Micro-credential courses targeted at specific tools — such as drone surveying or digital-twin asset
management — offer flexible upskilling without removing workers from site for extended periods. Train-
the-trainer programs help experienced staff become multipliers, cascading knowledge through their crews.

Early-pipeline talent initiatives

Introducing immersive “tech-taster” sessions in Years 7-10 demystifies construction technologies and
broadens the future talent pool. Pre-apprenticeship VR modules allow students to experience tasks like
steel-fixing or crane operation safely, improving career matching and reducing early dropout rates. Such
exposure also boosts the sector’s attractiveness to digitally native students who might otherwise overlook
construction.

Shared training infrastructure

Regional technology hubs equipped with VR simulators, collaborative robots and mixed-reality headsets
give SMEs access to advanced kit without prohibitive capital outlay. These hubs can be co-funded by
government and industry, host accredited short courses and act as demonstration venues for local
contractors. A booking-system model ensures fair access and maximises utilisation.

LEVER 2: Run Pilot Projects and Demonstration Programs - To overcome scepticism
and refine new approaches, the sector should greatly expand pilot projects and demonstration initiatives.

Participants recommended launching more flagship projects - for example, government-funded trials of 3-
D-printed homes, full BIM workflows or robotic equipment on real construction sites - to serve as proof-of-

. BE_NCHN!ARK' July2025 35|Page
business advisory

CONSTRUCTION INDUSTRY TRAINING COUNGIL




DIGITAL BLUEPRINT Emerging Technologies Research Project

concept case studies. By visibly showcasing technology in action under local conditions, these pilots provide
tangible evidence of benefits like faster delivery or improved safety, helping to convince conservative clients
and contractors. Stakeholders noted that many technologies remain stuck in “pilot purgatory,” and that
strategic, well-supported demonstrations can build confidence and know-how for wider rollout. The goal is
to move from isolated experiments to enterprise-scale adoption - using sandboxes, test beds and trial
projects to work out kinks, develop best practices and create Australian examples of success that others
can learn from.

Flagship demonstration projects

High-profile pilots on publicly funded projects — such as modular, off-site bathroom pods for social-
housing blocks, 3-D-printed bridge components or robotic rebar-tying on a major highway upgrade —
create national reference points. Publishing cost, schedule, waste-reduction and safety data builds a
persuasive evidence base while allowing regulators to observe real-world performance and fine-tune
approvals for novel methods.

echnology show s and libraries

Mobile demonstration trailers fitted with AR headsets, drones and sensor arrays can tour regional centres,
giving contractors hands-on exposure. Equipment-loan “libraries” could allow firms to trial technology for
several weeks, lowering purchase risk and gathering user feedback that feeds product improvement.
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Every pilot should conclude with a plain-language case-study pack detailing objectives, challenges, costs and
measurable outcomes. A central, open-access repository enables quick cross-project comparison and
prevents duplicated learning efforts, accelerating broader adoption.

LEVER 3: Foster Collaboration and Partnerships - Breaking down silos is seen as critical
to accelerating innovation. A recurring recommendation across literature, surveys and interviews is to
strengthen collaboration between builders, technology vendors, training institutions, industry and
government bodies. This could take the form of multi-stakeholder technology forums, advisory panels or
consortiums where these groups co-design solutions and share knowledge. For example, industry and
educators can jointly update curricula so training matches real-world needs, or multiple companies can
pool resources to set up a shared “technology hub.” Survey respondents and interviewees described the
construction sector as fragmented, with many “knowledge silos” and duplicated effort. By working together
- through formal partnerships, information-sharing networks and mentor programs - the industry can
leverage collective expertise and reduce costs and risks for individual players. Collaboration is especially
important for smaller firms that lack R&D capacity, allowing them to tap into wider industry initiatives. The
strong consensus is that no single organisation can drive true digital transformation alone; progress
requires an aligned, coordinated effort across the value chain.

Multi-stakeholder hubs and working groups

Regional or national “innovation labs” bring together contractors, suppliers and researchers to prototype
solutions and draft pre-standard documents. Regular forums encourage candid lessons-learned exchanges,
turning isolated breakthroughs into sector-wide best practice.

Vendor—training partnerships

Formal memoranda of understanding (MOUs) can grant training providers early access to prototype
hardware or beta software, ensuring curricula remain future-focused. Vendors benefit through rapid
feedback loops, while students gain experience on the latest tools, making them more employable.
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Champion and mentorship networks

Technology-champion schemes recognise early adopters who can coach peers and present at industry
events. Structured mentorship pairs a digitally mature firm with an SME, guiding project selection, vendor
negotiation and implementation planning, thus de-risking initial adoption.

LEVER 4: Modernise Regulations and Standards - Outdated regulations, codes and
standards are consistently identified as a barrier to innovation, so reforming them is a top priority.
Stakeholders recommend that government aligns policy and regulations with technological advancements
rather than letting rules lag years behind practice. This involves updating building codes and compliance
standards to accommodate new methods like 3-D printing, prefabrication and robotics, so these methods
aren't held back by red tape. Procurement processes should also be overhauled: several interviewees
argued that the prevailing “lowest bid wins” model discourages investment in quality and training. Instead,
government procurement can be used as a lever to demand innovation - for instance, by requiring digital
collaboration (BIM, digital twins) on public projects or favouring contractors who demonstrate technology
capabilities. Regulators are urged to work closely with industry in crafting flexible, performance-based
standards (rather than rigid rules) that ensure safety and quality while still encouraging experimentation.
Ideas like regulatory sandboxes were frequently raised, allowing innovators to pilot new approaches (e.g.
automated machines or novel materials) on a limited scale under regulatory supervision. Additionally,
national consistency is important: a unified framework across states and territories for things like digital
building approvals or off-site construction certification would give companies clarity and scale. Modernising
the regulatory environment will remove unnecessary roadblocks and in fact actively pull the industry
forward - creating standards and codes that set expectations for digital best practice, rather than reacting
after the fact.

Update codes and compliance frameworks

Fast-tracked code amendments should reference performance outcomes (strength, fire resistance, safety)
rather than prescribing specific materials or processes, giving room for innovation while safeguarding
quality. To unlock the full benefits of off-site manufacturing, the National Construction Code should also
establish a streamlined certification pathway for factory-built modular elements, ensuring they can be
approved once at the point of manufacture rather than repeatedly inspected on every project.

Reform procurement ana contraclt models

Two-stage tenders that score bidders on digital capability, alongside price and safety, incentivise investment
in technology. Model contract clauses can share efficiency gains between clients and contractors, ensuring
mutual benefit.

National certification and licensing reforms

A Construction Technology Certification Framework would align state and territory regulators, providing
clear pathways for approving 3-D-printed elements or autonomous equipment. Consistency reduces
compliance costs and simplifies cross-border operations.

Regulatory sandboxes

Temporary exemptions let innovators test advanced methods at limited scale under close monitoring.
Sandbox findings feed accelerated code updates, ensuring standards evolve with validated practice.

LEVER 5: Provide Financial Support and Incentives - The high upfront cost of many
emerging technologies means adoption will stall without financial incentives. Both industry practitioners
and technology suppliers call for expanded government programs to de-risk investment in innovation -
especially for small and medium-sized enterprises (SMEs) that lack capital. Recommended measures
include grants or co-funding schemes to help purchase expensive equipment (for example, subsidising
advanced manufacturing gear or VR training suites) and tax incentives or accelerated depreciation for
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companies that adopt productivity-enhancing technologies. Several stakeholders pointed out that similar to
past government support for construction safety or sustainability, targeted innovation funds could catalyse
uptake of digital tools. Alongside public funding, client incentives can play a role: contractual mechanisms
that reward contractors for adopting efficiency-boosting tech or achieving digital milestones on projects.
The underlying principle is to share the financial risk of trying new methods - so that early adopters are not
penalised for leading the way. Stakeholder surveys noted that quantifying the return on investment (ROI) is
also key here: businesses need clear evidence that spending on technology will pay off. By lowering costs
and highlighting benefits, financial incentives can stimulate an industry-wide upgrade, ensuring even
resource-constrained firms participate in the digital transformation.

Government grants and tax incentives

Capital grants and accelerated depreciation schedules lower purchase barriers for equipment such as
collaborative robots, automated bricklayers or laser-scanning rigs. Competitive grant rounds can prioritise
technologies that address national challenges like housing supply or emissions reduction.

Client and contractuzal incentives

Contracts can incorporate gain-share clauses that split cost savings from technology-driven efficiencies
between client and contractor. For example, milestone bonuses tied to delivering digital twins or achieving
a real-time progress-tracking regime may encourage early adoption.

lraining and equipment funds

Dedicated innovation funds can subsidise shared hub fit-outs, covering high-cost items like VR simulators,
while also underwriting places in accredited upskilling courses for SMEs who cannot self-fund training.

LEVER 6: Embrace Change Management and Leadership - Technical upgrades must
be paired with a cultural shift led by strong change management. Construction is known for its traditional
mindset - “this is how we've always done it” - and many employees, particularly veteran staff, are wary of
new tools. To counter this, the industry needs visible leadership from the top and structured change
management programs to guide the workforce through the transition. Interviewees recommended
appointing technology champions within organisations - respected staff who advocate for new systems and
mentor others - as well as providing change management training for executives and project managers so
they have the skills to implement innovation strategies. It's also important to communicate the purpose and
benefits of new technologies clearly to workers, to reduce fear that “robots will replace jobs” or that
decades of know-how will be disregarded. Several company case studies show that when leaders actively
endorse a technology (for example, using drones for site monitoring) and involve employees in its rollout,
adoption rates improve significantly. Furthermore, addressing the generational divide is crucial: younger
workers may quickly embrace digital tools, whereas older workers often need extra support and
reassurance. Mentoring programs that pair tech-savvy younger staff with experienced older colleagues can
help bridge this gap, creating a two-way learning street. Across the data, stakeholders believe that change
has to be managed, not just mandated - it requires a deliberate strategy of building buy-in, providing
training, celebrating quick wins, and reinforcing a culture where continuous improvement is valued. With
strong leadership setting the tone and employees engaged rather than alienated, technology initiatives are
far more likely to succeed.

Leadership and executive engagement

C-suite technology briefings and site-walks showing real-world technology benefits help leaders champion
change authentically. Visible executive support legitimises new processes and reassures staff that digital
adoption is a strategic priority, not a fad.

Structured change-management frameworks
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Clear, staged implementation plans — awareness, pilot, scale-up — give employees confidence that
disruption will be managed. Communication campaigns should pair success metrics (e.g. injury reduction)
with human-interest stories to make benefits tangible.

Champion and recognition programs

Recognising “digital trailblazers” through awards or career progression signals that tech proficiency is
valued. Champions act as local support, troubleshooting issues and modelling desired behaviours, which
accelerates peer adoption.

LEVER 7: Address Digital Risks Proactively - As construction becomes more digitised, it
must not neglect the new risks that come with connected technology. Experts caution that issues like
cybersecurity, data privacy and digital ethics should be built into adoption plans from the outset, not
treated as an afterthought. A data breach in a BIM system or a hacked piece of smart equipment on site
could not only cause project delays but also erode trust in all digital initiatives. Therefore, the
recommendation is to implement robust IT security measures - secure networks, access controls, data
encryption and regular security audits - whenever new systems are introduced. Companies should
establish clear policies on data use and protection, and train staff in basic cyber hygiene (much as they train
for physical safety). Industry groups have even called for guidelines specific to construction, sharing best
practices on protecting sensitive project information. Addressing digital risk also means considering ethical
implications (for example, who owns and can use the data collected on a project?) and ensuring compliance
with privacy laws when deploying tools like cameras or tracking devices. The overarching message from
stakeholders is that “security and ethics must keep pace with innovation” - by being proactive about digital
risk management, the industry can avoid costly incidents and maintain stakeholder confidence in
technological solutions.

Cybersecurity and data protection standards

Implement multi-factor authentication, role-based access and encrypted data lake storage for BIM models
and progress-tracking feeds. Annual penetration tests and third-party audits provide independent
assurance to clients and regulators.

Ethical and privacy frameworks

Define data ownership in contracts, distinguishing between client asset data and contractor process data.
Clear policies on camera use, facial recognition and location tracking ensure compliance with privacy laws
and sustain worker trust.

LEVER 8: Develop ROI Metrics and Evidence - Time and again, industry voices and the
various literature and websites we reviewed stressed the need to better prove the value of emerging
technologies. Many construction firms remain unconvinced about new tools because benefits are not
measured or communicated in terms that resonate commercially. To change this, it's recommended that
standard metrics and evaluation methods be established to quantify the impact of technology adoption.
For instance, companies and industry bodies could develop common KPIs to capture productivity gains,
error reduction, safety improvements, and other tangible outcomes from using a given technology. Having
agreed metrics would allow apples-to-apples comparisons and help build a business case that executives
and clients can trust. In parallel, stakeholders advocate for compiling and sharing detailed case studies that
document real project experiences - both successes and lessons learned. These case studies serve as
practical evidence, showing how, say, a digital collaboration platform saved 10% on rework costs, or how
drone surveys cut surveying time by two-thirds. A few vendors noted that being able to “demonstrate ROl in
quantifiable terms is key to overcoming client scepticism.” Currently, many decisions are made on gut feel
or not made at all due to uncertainty. By rigorously tracking results on pilot projects and early
implementations, and then disseminating those findings across the industry, construction can build a
robust evidence base. This recommendation reflects a broad consensus: when the benefits of innovation
are clearly proven with data, it greatly accelerates acceptance and investment.
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Standard evaluation frameworks

An industry-endorsed ROI template should capture direct benefits (labour hours saved) and indirect gains
(injury reduction, carbon savings) in a uniform format. Aligning metrics allows benchmarking across
projects and technologies.

Case studies and benchmarking

A curated, open-access case-study library helps firms find relevant analogues quickly. Benchmark
dashboards showing average cost-savings by technology type build confidence in investment decisions.

Data analytics and reporting standards

Real-time dashboards turning loT and site-sensor data into actionable insights enable continuous
performance improvement. Common data schemas simplify aggregation of results across multiple projects
and tools.

LEVER 9: Plan Long-Term Technology Roadmaps - Many stakeholders observed that
while day-to-day pressures dominate construction, a longer-term strategic vision for technology is needed.
They recommend developing comprehensive technology roadmaps at both organisational and industry
levels. For individual firms, this means plotting out a multi-year plan of which technologies to pilot, adopt
and scale up, aligned with business goals (rather than ad-hoc adoption on a project-by-project basis). At the
industry level, government and peak bodies can collaborate to outline national priorities - for example,
identifying which emerging technologies hold the most promise for Australia’s specific challenges (like
modular construction for housing affordability) - and ensuring support is directed accordingly.

A key part of this is coordination across different agencies and jurisdictions: interviewees from government
noted that efforts are often fragmented, so a unified framework or construction technology coordination
body could help align initiatives and share knowledge nationwide. Another aspect is ensuring continuity
beyond political and economic cycles. Short-term thinking was cited as a major hindrance to sustained
innovation; to counter that, roadmaps should extend beyond election terms and include recurring reviews
to adjust course as technologies evolve. Essentially, this recommendation calls for proactive planning:
rather than reacting to technological trends as they come, the industry should continuously scan the
horizon (through technology monitoring programs and international benchmarking) and be ready with
structured plans to integrate promising developments. By having a long-term roadmap, Australia’s
construction sector can move forward with purpose and avoid the boom-bust pattern of isolated pilot
projects that never translate into wider change. It provides the sector with a clear direction, targets to aim
for, and a mechanism to track progress in its digital transformation journey.

N

Organisational roadmaps

Each firm should map technology adoption over three- to five-year horizons, aligning pilots to business pain
points and budgeting for incremental scale-ups. Annual reviews ensure roadmaps evolve with project
learnings and market shifts.

National coordination and planning

A cross-jurisdictional taskforce can harmonise standards, seed joint demonstration projects and streamline
grant programs, creating a coherent national trajectory that maximises economies of scale.

Continuous horizon scanning

An industry-led observatory can track global breakthroughs, publish trend briefs and host quarterly
foresight workshops, ensuring Australia remains agile and avoids technology lock-in.
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Implementation and Governance
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Effective rollout of the nine strategic levers hinges on clear ownership, coordinated oversight and
transparent progress tracking. To that end, the report proposes establishing a National Construction
Technology Coordination Group (NCTCG) as the singular governance umbrella for all recommendations.
The NCTCG would not “do the work” itself; instead, it would set direction, broker collaboration and hold
stakeholders to account, while day-to-day delivery sits with the organisations best placed to act —
government regulators, peak industry bodies, training providers, contractors, clients and technology

vendors.

Mandate and structure of the NCTCG

Formed by agreement between Commonwealth and state and territory agencies, the NCTCG would
comprise senior representatives from government departments, building regulators, peak contractor
associations, training councils, research institutes and major client bodies. Meeting quarterly, the group

would:

e endorse and periodically refresh the national construction-technology roadmap;

e issue policy steering notes that align code updates, procurement reforms and grant programs
across jurisdictions;

e monitor progress on each lever via a public “Digital Construction Progress Index”; and

e convene swift working groups or regulatory sandboxes when innovators need coordinated
approvals or policy clarity.

A small secretariat, seconded from an existing agency (to avoid unnecessary overhead), would manage
agendas, publish guidance and curate the case-study repository.

Lever-specific working groups

NCTCG role Likely delivery leads

1. Invest in Skills and
Training

2. Run Pilot Projects and
Demonstration
Programs

3. Foster Collaboration
and Partnerships

4. Modernise
Regulations and
Standards

5. Provide Financial
Support and Incentives

6. Embrace Change
Management and
Leadership

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Endorse national skills roadmap; set update
cadence for curricula.

Coordinate flagship-pilot funding across
jurisdictions; maintain central case-study
repository.

Convene cross-sector working groups; broker
MOUs between vendors and training
providers.

Issue policy steering notes; oversee “sandbox”
approvals pipeline; monitor code-update
progress.

Advise Treasury/industry departments on
grant design; track uptake by SME segment.

Publish guidance on change-management best
practice; track uptake of champion programs.
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RTOs / TAFEs, universities, industry
skills councils.

Client agencies, tier-one builders,
technology vendors.

Peak industry bodies (MBA, CCF),
vendor associations, education
alliances.

State and territory building
regulators, Standards Australia
committees.

Federal & state/territory funding
agencies, major banks (loan
products), insurers.

Contractors, advisors/consultants,
asset owners, HR institutes.

July2025 41|Page



DIGITAL BLUEPRINT Emerging Technologies Research Project
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7. Address Digital Risks a|ntfa|n m@u;try cyber-risk guidelines ustCyber, ‘O ‘C specialist cyber
. coordinate incident-response knowledge- consultancies, insurers.
Proactively .
sharing.
. Approve standard ROI template; host KPI Construction economics
8. Develop ROI Metrics dashboards on a public portal. researchers, QS bodies, chartered
and Evidence accountants.
9. Plan Long-Term Update n§t|onal roadmap_ biennially; align NCTCG secretariat (with input from
state/territory plans; publish progress all members).

Technology Roadmaps

scorecard.

For each of the nine strategic levers the NCTCG would establish an expert working group —skills, pilots,
collaboration, standards, finance, change management, digital risk, ROl evidence and road-mapping. These
task-focused teams would prepare detailed implementation plans, budget bids, KPIs and quarterly status
updates. For example:

e  Skills Working Group — chaired by an industry skills council, charged with updating RTO curricula
and expanding CPD micro-credentials.

e Pilots & Demonstrations Working Group — led by a tier-one client agency, responsible for selecting
flagship projects and ensuring results are captured in the national case-study library.

e Regulation & Standards Working Group — co-chaired by Standards Australia and a state/territory
building authority, overseeing National Construction Code amendments and sandbox trials.

Transparent progress tracking

To keep momentum high and celebrate success, the NCTCG would publish an annual progress scorecard.
Headline indicators might include the number of accredited ET training modules delivered, pilot projects
completed, regulatory amendments enacted and capital-grant uptake by SMEs. Equally important, the
scorecard would highlight bottlenecks — such as delayed code updates or under-subscribed funding
streams — triggering targeted intervention from the relevant working group.

Implementation timeline

Months 0-6
Constitute the NCTCG, ratify terms of reference, appoint chairs for each lever working group and develop
baseline KPIs.

Months 618

Roll out priority quick wins — update CPD frameworks, launch the first tranche of flagship pilots, open a
regulatory sandbox for 3-D printing and publish the inaugural Digital Construction Progress Index.

Year 2 onward
Refresh the national roadmap biennially, expand regional training hubs, scale proven pilots to commercial
deployment and progressively raise code requirements to lock in digital best practice.

By combining high-level coordination with distributed delivery, the NCTCG model ensures that each
recommendation is pursued by the most capable actors while all efforts remain aligned to a single,
nationally consistent transformation agenda.
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Closing
Remarks

Australia’s construction industry is at an
inflection point. Labour shortages, stagnant
productivity and the net-zero imperative
demand fresh approaches, and the sixteen
technologies profiled in this report show
tangible promise. Yet technology alone will
not solve the sector’s challenges. The
evidence demonstrates that success
depends on people, processes and policy
working in concert — captured here as nine
strategic levers that any firm, agency or
training provider can act upon.

Implementing these levers requires
coordinated oversight. The proposed
National Construction Technology
Coordination Group offers a practical, low-
overhead mechanism to align standards,
pilots, training and funding across
jurisdictions. Each stakeholder has a role:
government to modernise regulation and
incentives, industry bodies to foster
collaboration, educators to build skills and
businesses to lead by piloting and scaling
proven tools. By taking early, concerted
action and openly sharing progress through
the Digital Construction Progress Index, the
sector can shift from incremental gains to
transformative outcomes — delivering
projects that are faster, safer and cleaner,
and positioning Australia as a global leader
in construction innovation.
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References

To keep this document clear, engaging, and accessible for busy industry readers, we have chosen not to
clutter the narrative with in-text citations. Experience shows that long strings of academic references can
interrupt the flow, distract from the key insights, and make a practical report harder to skim, digest, and
share with project teams. Instead, every source we consulted — peer-reviewed papers, industry white
papers, and web articles — has been logged in a master Google Sheet, giving full transparency without
over-complicating the main text. Readers who wish to trace specific data points or explore further detail
can do so easily via that sheet, while everyone else can focus on the strategic findings and
recommendations.

Please head here to access the reference list: https://benchmarkbusinessadvisory.com.au/nextbuild
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Appendices

Because of the extensive supplementary material, we've made the appendices available for direct
download from the research team’s website. There you'll always find the latest Google Drive link to all
relevant files.

Access the appendices list here: https://benchmarkbusinessadvisory.com.au/nextbuild
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Contact Us

For media, commercial, or otherwise type enquiries, please contact the project lead directly on the details

below:
Contact Name: Peter Spinda
Contact Number: 0434 236 418

Contact Email: peter@benchmarkbusinessadvisory.com.au

=1 BENCHMARK*

business advisory

CONSTRUCTION INDUSTRY TRAINING COUNCIL

Special thanks to our project sponsors:

BuildSkills CSQ glsl‘:"“c“m ; c ITB

h Training Fund
Australia  STRONSER FuTures J

2] BENCHMARK * July 2025 46|Page
e pDuUusiness adavisory

cccccccc


mailto:peter@benchmarkbusinessadvisory.com.au

