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This report examines how dominant industry, consultancy,
government and policy reports present the future of the
Australian construction industry, and identifies and
synthesises the key emerging trends that their visions
claim are shaping the sector’s medium- to long-term
trajectories from 2030 to 2050. The findings are drawn
from a qualitative content analysis of 47 reports published
between 2014 and 2025.

We found that four interconnected domains were
represented in the reports reviewed: Markets and
Customers, Sustainability and Resilience, Emerging
Technologies and Regulation, and People and Skills.
These were intersected with a set of key trends which
include: population growth, urbanisation, the rising
demand for transport infrastructure, the impacts of climate
change, the global transition to net-zero emissions, skills
shortages in energy-related occupations, and the
increasing role of regulation and imported components in
construction processes. By mapping these dominant and
existing visions of the industry’s future, we deliver an
overview of how the construction sector is responding

to and envisaged to respond to shifting demographic,
environmental, technological, and regulatory landscapes.

However we note that these visions consistently do not
account for the way people and their practices and values
will shape possible futures. Drawing on social science
insight, we highlight how attention to future ways and life
and priorities will complicate the visions represented in the
reports reviewed, and we suggest possible alternatives.
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Executive Summary

47

industry reports
analysed

This report examines how dominant industry, consultancy, government
and policy reports represent the future trends shaping Australia’s
construction industry. The review draws on a qualitative content analysis
of 47 industry reports published over the past decade (2014-2025) to
identify and synthesise key themes, predictions concerning and
responses relating to demographic, technological, environmental, social,
and regulatory transformations. The report categorises these trends under
four overarching domains: Markets and Customers, Sustainability and
Resilience, Emerging Technologies and Regulation, and People and Skills.
Collectively, these domains present the contemporary vision represented
in the reports reviewed, for the future of the construction industry in
Australia, demonstrating the challenges and opportunities the industry
faces are couched and anticipated.

In this report, for each of these domains, we deliver an analysis of the reports
reviewed to show how contributors to them characterise the domain and
propose visions for its future. We then demonstrate how considerations of
future human values and practices, drawn from the social sciences and a
growing body of qualitative knowledge regarding work futures in the industry,
complicate these industry, consultancy, government and policy visions. In
doing so, we suggest how attention to the messiness of possible futures and
the complications that future people will bring to these futures, will support
the generation of more effective future industry, policy, government and
training as the industry proceeds along its digital and net zero transitions.

Emerging

Sustainability People

and Resilience il ik and Skills

Technologies
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Markets and Consumers

Across the reports reviewed, markets and customers
are seen as critical as the construction sector navigates
complex socio-economic and regulatory landscapes.

meeseeeeeeesssssmsss  Population Growth is seen as a core driver of future demand for construction
Trend 1: with Australia’s sustained demographic expansion in urban centres, placing
Population Growth increasing pressure on housing, infrastructure, and urban services.

¢ Anticipated Shift 1: Construction delivery must scale to meet
rising housing and infrastructure demands in the midst of
economic challenges

¢ Anticipated Shift 2: Population heterogeneity requires inclusive
and adaptable design approaches to housing

¢ Anticipated Shift 3: Urban planning is expected to prioritise
sustainability, affordability, and livability.

e Anticipated Shift 4: Planning and policy systems will need to
integrate demographic data into future infrastructure planning.

Complications:

Population growth is often presented in reports as a quantifiable trend
to justify infrastructure and housing decisions, while a one-dimensional
categorisation of ‘customer’ does not account for diverse cultural,
social and physical needs. This approach risks new inequalities.

esseseeesesssssssss INCreased urbanisation is seen as reshaping the spatial and functional
Trend 2: orientation of construction, with rapid growth in metropolitan regions
creating demand for vertical, high-density, and mixed-use developments

Increased within increasingly constrained and contested urban spaces.

Urbanisation
¢ Anticipated Shift 1: Integrated spatial planning will be critical to
managing urban complexity, with increased demand to address
infrastructure strain, land scarcity, climate-related risks and
sustainability goals.

¢ Anticipated Shift 2: Design and construction innovation in
architecture, structures and materials will be necessary to
support urban densification.

¢ Anticipated Shift 3: Construction will focus on infill, renewal, and
retrofitting, along with brownfield development and upgrading
existing structures, particularly in dense urban areas.

Complications:

Displacement, gentrification, and environmental risks could be posed for
marginalised communities, whose voices may not be heard.

Executive Summary Australian Construction Industry Futures 6



Trend 3:
Introduction of
new technologies

Trend 1:
Impacts of
Climate Change

Executive Summary

Introduction of new technologies is portrayed as reshaping market practices,
project delivery models, and regulatory frameworks, and addressing labour
shortages, sustainability goals, improved safety and quality assurance.

e Anticipated Shift 1: Digital technologies such as BIM will reshape
the construction lifecycle.

Complications:

Digital transformation risks concentration, exclusion, and uneven uptake
across different sized firms.

Sustainability and Resilience

Sustainability and resilience have become defining
imperatives for the construction industry, driven by
escalating climate risks, evolving regulatory frameworks,
and shifting societal expectations.

Impacts of Climate Change, such as rising temperatures, extreme weather
events, and sea-level rise, are seen as driving the industry to develop
adaptive, resilient infrastructure able to withstand climate-related risks.

e Anticipated Shift 1: The industry will be required to integrate climate
risk assessment into every phase of the construction lifecycle.

¢ Anticipated Shift 2: Innovative construction materials and adaptive
design solutions will become increasingly common

e Anticipated Shift 3: Stakeholder expectations, including of insurers,
financiers, and communities, will prioritise risk mitigation and
adaptive capacity.

Complications:

Resilient design is important for sustainability but without adequate care
can lead to “green gentrification”, exclusion and displacement.

Australian Construction Industry Futures 7



Trend 2:
Global Transition
to Net Zero

Trend 3:
Carbon
Accountability

Executive Summary

Global transition to net zero is leading actors (such as regulators, investors,
industry bodies, clients, and civil society) to put pressure on the construction
sector to transform to low-carbon, climate-resilient, and socially equitable
approaches to building and infrastructure.

¢ Anticipated Shift 1: Construction firms will adopt or rent
low-emission technologies, machinery, equipment, and
renewable-powered operations.

¢ Anticipated Shift 2: Green certifications, carbon budgeting, and
lifecycle reporting will become central to project evaluation and
financing.

e Anticipated Shift 3: Emissions accountability will redefine
competitive advantage and investment attractiveness in the sector.

¢ Anticipated Shift 4: Regulatory and market instruments will
reinforce alignment with global climate agreements and national
decarbonisation strategies.

Complications:

Compliance with emerging standards and regulation can be difficult to
achieve for some actors due to financial and administrative burdens.

Carbon Accountability is expanding from operational to embodied emissions
including carbon generated through the extraction, production, transport,
and waste.

¢ Anticipated Shift 1: Policies and building codes will make
whole-of-life carbon performance, with embodied carbon disclosure
and reduction targets, a statutory requirement.

e Anticipated Shift 2: Demand for lifecycle carbon tools, transparent
reporting, and verifiable data will grow as regulatory and market
attention focuses on embodied carbon

¢ Anticipated Shift 3: Supply chains will shift towards low-carbon
materials, recycled content, and circular design principles, requiring
coordinated action on supply and demand sides.

Complications:

Accounting for embodied carbon in construction is complex due to the
fragmented, globalised, and opaque nature of material supply chains. As a
result, embodied carbon assessments remain a technically demanding and
politically contested terrain within sustainable construction practices.
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Trend 4:
Electrification

Trend 5:
Mainstreaming
Green Materials

Executive Summary

Electrification is seen as a pathway to low-carbon construction futures
aligned with clean energy transitions and regulatory expectations.

e Anticipated Shift 1: Electrification of equipment, heating/cooling
systems, and site operations will become standard practice.

¢ Anticipated Shift 2: Policy incentives will reinforce the uptake of
electrified systems and penalise carbon-intensive alternatives.
Households’ will derive energy bill savings from thermal efficiency
upgrades and electric appliances.

¢ Anticipated Shift 3: Building codes and infrastructure planning
will evolve to support electric-ready construction environments,
requiring new technical capabilities, infrastructure coordination,
and design approaches.

Complications:

The transition towards electrified construction practices is often framed as a
technologically feasible and environmentally responsible trajectory. However,
it does not account for: underlying infrastructural and socio-economic
disparities; the role of growing demand for critical minerals in disrupting the
long-term sustainability and ethical legitimacy of electrified supply chains.

Mainstreaming green materials in construction supply chains is seen as
essential to the industry’s sustainability agenda. This is driven by climate
considerations, geopolitical risks, supply chain disruptions, and the need to
reduce reliance on high-emission imports.

e Anticipated Shift 1: Sustainable and low-carbon materials will
become foundational across all infrastructure projects to meet
climate targets and improve performance outcomes.

e Anticipated Shift 2: Domestic manufacturing of green materials will
grow, reducing reliance on high-emission imports and enhancing
resilience against global supply disruptions and price volatility.

Complications:

Adoption of green materials supports important sustainability initiatives.
However it is often hindered by higher costs, supply variability, and technical
knowledge gaps. Moreover, the extractivism and inequalities connected to
"green" inputs is not always accounted for.
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Emerging Technologies
and Regulation

Emerging technologies and increasing regulation are leading
to a new governance landscape that shapes construction
industry practices amid increasing globalisation, digital
transition and environmental changes.

messsssssssssss————  [ncreased reliance on imported components is expected, particularly for
Trend 1: mechanical, electrical, and prefabricated components, due to the high price

i f local materials.
Increased Reliance otlocal materials

on |mported e Anticipated Shift 1: Regulatory bodies will strengthen oversight
Components to ensure imported products meet Australian safety and
performance standards.

e Anticipated Shift 2: Supply chain transparency and traceability will
become central to compliance regimes, reducing exposure to supply
shocks, supporting project delivery, and business sustainability.

e Anticipated Shift 3: Trade disruptions (by geopolitical tensions,
pandemic-like shutdowns, and logistics issues) will drive policies to
localise critical manufacturing capacities.

e Anticipated Shift 4: Local manufacturing will improve supply chains,
economic sovereignty, employment, and ensure Australian
standards.

e Anticipated Shift 5: Increasingly complex and global supply chains
will inspire new risk management strategies for multiple
vulnerabilities in international sourcing, to safeguard project
timelines, budgets, and quality standards.

Complications:

Governance is difficult to apply in global supply chains and addressing
questions of economic sovereignty, sustainability, and distributive justice
within the broader architecture of global trade and production is complex.

Increased introduction of net zero compliance regulations will reshape
Trend 2: industry practices, influence investment flows, and determine market

Increased competitiveness.

Introduction of Net e Anticipated Shift 1: Frameworks such as NABERS, Green Star, and
Zero Compliance Passivehaus will be integrated into statutory compliance systems in
Regulations a shift from discretionary adoption to regulatory obligation.

e Anticipated Shift 2: The National Construction Code and state
policies will mandate low-carbon design, lifecycle emissions
reporting, and sustainable procurement.

Executive Summary Australian Construction Industry Futures 10



e Anticipated Shift 3: Regulatory convergence will link
environmental performance directly to building approvals,
financing, and certification, making environmental compliance
a key determinant of market competitiveness.

Complications:

While regulatory frameworks are crucial for advancing sustainability and
emissions reduction goals, their effectiveness is shaped by institutional
capacity, sectoral coordination, and stakeholder alignment. Thus there is a
need for regulatory approaches that are robust and adaptive, combining
enforcement with capacity-building and support mechanisms.

People and Skills

The sector's labour dynamics are changing in response to technological,
demographic, and environmental shifts, requiring updated education,
training, and workplace structures to support new ways of working.

Eeessss——————  Slowly increasing Digitisation and Skills Transformation is reported across
Trend 1: the sector. Building Information Modelling (BIM), automation, Artificial
Intelligence (Al) and robotics are anticipated to reconfigure technical
practices, labour organisation, and professional development. Yet the
industry’s digital transition is slow.

Slowly increasing
Digitisation
and Skills

Transformation e Anticipated Shift 1: Digital technologies are reshaping core

competencies and transforming construction work, requiring
workers to develop technical skills and take new responsibilities.

¢ Anticipated Shift 2: Robotics are improving productivity, efficiency
and sustainability, but are inhibited by cost, industry culture,
regulation and compliance and safety concerns.

e Anticipated Shift 3: A future construction workforce with hybrid
digital and trade skills, will improve productivity and meet
compliance, safety, and sustainability standards.

¢ Anticipated Shift 4: Education, training, and professional
development are being restructured to integrate digital
competencies, with industry-educational institution partnerships
critical to deliver a digitally capable workforce

e Anticipated Shift 5: Firms will need to invest in ongoing digital
upskilling, as future competitiveness will depend on their ability
to anticipate and respond to rapid technological change.

Complications:

Reports reviewed are highly aspirational and give guidance related to
existing and future training needs, responsibilities and outcomes. Yet this is
complicated by: inequalities in access to training and in workplace cultures;
the value of tacit skills in future co-work with technologies; the challenge of
financing and delivering digital training in a fragmented industry.
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Trend 2:

A Growing
Workforce and
Intergenerational
Transitions

Trend 3:

Workforce Diversity
and Inclusion
Initiatives

Executive Summary

A growing workforce and intergenerational transitions are associated with
the need for generational renewal in the sector.

¢ Anticipated Shift 1: The retirement of an ageing workforce will lead
to skills gaps, productivity pressures, and project delivery risks,
requiring succession planning.

e Anticipated Shift 2: Strategic worker recruitment will mitigate
projected labour shortages and for long-term sustainability and
innovation in the sector.

¢ Anticipated Shift 3: Reforms in flexible work, career development,
stable employment, and health, safety, and wellbeing, will align
with younger workers’ values and expectations.

Complications:

Reports present a strategic vision for generational renewal, but underplay:
structural issues such as precarious employment, limited career progression,
decline of apprenticeship, gendered workplaces; younger workers’ values
such as climate-consciousness; and care responsibilities.

Workforce Diversity and Inclusion Initiatives are seen as essential strategies
for ensuring long-term workforce sustainability and innovation.

e Anticipated Shift 1: Workforce diversity is a strategic imperative,
with fair pay, decent working conditions, and material
improvements for all workers.

e Anticipated Shift 2: Targeted programs aim to expand the
industry’s training and employment opportunities for diverse and
historically excluded workers.

e Anticipated Shift 3: Inclusive organisational practices, including
flexible work, parental and carers’ leave, and anti-harassment
measures, are promoted to improve retention and workplace
culture.

¢ Anticipated Shift 4: Recruitment and leadership development
strategies are reoriented to challenge systemic exclusion.

Complications:

Without deeper transformation in leadership accountability, enforcement
mechanisms, and organisational values, inclusion strategies risk being
performative or superficial in their effects. It is vital to account for how
systemic discrimination, tokenism, and exclusionary site-level practices
can persist despite formal diversity policies.

Australian Construction Industry Futures 12



Increasing demand for green skills and jobs as construction becomes

Trend 4: central to delivering net zero infrastructure and energy-efficient buildings.

Increasing .
Demand for Green
Skills and Jobs

Anticipated Shift 1: Net zero transition requires a geographically
mobile and adaptable workforce, with versatile skills, to deliver
upgrades in large-scale retrofitting initiatives.

Anticipated Shift 2: Emerging roles supporting green infrastructure
and sustainable building systems are projected to become core to
construction project teams.

Anticipated Shift 3: Australia’s vocational education and training
systems require reform to meet the net zero transition demand for
upskilling in trade qualifications and climate-smart roles.

Anticipated Shift 4: Sustainability regulations will require training in
building life cycle assessment (LCA) tools to measure building’s
environmental impacts across tradespeople, supervisors, and
managers.

Complications:

Labour market transitions are complex and uneven. Regional disparities in
training access, education gaps, and persistent gendered divisions of labour
challenge assumptions that green jobs are inherently equitable. Care is
needed to ensure that the sustainability transition does not reproduce
existing inequalities or create new ones.

Executive Summary
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Introduction

The construction industry is critically and inextricably entangled with
economic growth, infrastructure development, and social wellbeing in
Australia. As the sector navigates rapid technological change, transitions
to net zero and to clean energy, shifting demographic patterns, and
evolving regulatory landscapes, understanding future trends has become
essential for informed decision-making and strategic planning. Yet little is
known about how the experience, expertise, values and practices of the
people who will work in Australia’s future construction industry will
contribute to steering its transitions.

This report presents a review of 47 industry reports published over the past
decade (2014-2025) to provide a fresh perspective on how the future of the
Australian construction sector is currently perceived and represented in the
dominant narratives designed to inform decision-making. The review was
conducted in the context of growing interest in construction futures and
questions relating to how these futures are entangled with technological
advances, market demands and the urgent need for sustainable, equitable,
and resilient built environments and building practices. Industry reports,
authored by government agencies, private consultancies, research
institutions, and peak bodies, offer valuable insights into how construction
futures are being imagined, planned, and governed. These reports reflect
the sector’s evolving priorities and the broader socio-political and
environmental forces that shape them.

On the basis of this review we identify how and where the values and
practices of existing and future workers in this industry are likely to
complicate the assumptions underpinning dominant visions, and we
identify new knowledge is needed to support the industry’s digital and
sustainability transitions.

Australian Construction Industry Futures 14



Methodology

The review was based on a qualitative content analysis of 47 publicly
available industry reports published between 2014 and 2025 by government
bodies, industry associations, consultancy firms, research institutions, and
regulatory agencies.

The review aimed to identify future-oriented narratives, themes, and trends
that the reports reviewed claim are likely to influence the construction
industry in Australia over the next decade. It explored how actors across
the sector conceptualise and anticipate change in relation to four interlinked
domains identified through the qualitative analysis which shapes this report:

1. Shifting market and customer demands driven by population,
urbanisation, technology, and infrastructure needs.

2. Sustainability imperatives shaped by climate change and net-zero
transitions.

3. Workforce developments including emerging skill demands and
labour transformations.

4. Emerging Technologies and policy and regulatory shifts, including
new standards, compliance regimes, and technological mandates.

All 47 reports were uploaded into NVivo, a qualitative data analysis
software, to support a systematic and rigorous coding process.
Thematic coding was conducted to identify recurring patterns,
keywords, narratives, and sector-specific language related to future
trends. Coding was both inductive, allowing for emergent themes to
arise from the data, and deductive, guided by the predefined domains.
The anticipated shifts that the reports reviewed were clustered under the
headings of the four domains.

Once the anticipated shifts and the logics that inform them were analysed,
they were then compared with state-of-the-art conceptual and empirical
knowledge developed in social science. The aim of this comparison was to
determine how and where this knowledge complicated the anticipated
shifts. This stage of analysis sought to throw light on the limitations of
current assumptions and the approaches that are derived from them.
Finally, the implications of these critical reviews were considered to ask
how they might guide technological and sustainability transitions.

Australian Construction Industry Futures 15



Trends, anticipated shifts and
complications of the future of
the construction industry

The trends outlined below appeared consistently across the industry reports
reviewed and span key domains of markets and customers, sustainability
and resilience, emerging technologies and regulation, and people and
skills. These trends describe the broad forces that the reports propose are
actively shaping the future of the construction industry in Australia. They
capture the anticipated shifts in technological capabilities, environmental
obligations, labour structures, and regulatory practices. From climate change
and carbon accountability to supply chain disruptions and digital workforce
transformations, the reports reviewed build on these trends to signal both
emerging priorities and contested pathways for the sector.

Within each trend, the analysis identifies a series of anticipated shifts
drawn from the reports. These shifts reflect the specific projections,
expectations, and normative assumptions being made in the reports
reviewed about how the industry will evolve. Anticipated shifts often
highlight the opportunities and imperatives for innovation, reform, or
capacity-building in response to identified trends. For instance,
anticipated shifts may assert that firms will need to adopt digital tools
to remain competitive or that sustainability standards will be embedded
into statutory frameworks. These statements represent dominant
narratives in industry foresight but are not necessarily uncontested.

To critically assess the robustness and implications of these trends and
anticipated shifts, we identify potential complications which might come
about when new knowledge not covered by the reports is accounted for:
concerning how human values and practices are likely to shape and
influence possible futures in the industry. For example, a complication may
highlight: how digital transformation policies risk reinforcing workforce
inequalities if they fail to address existing digital divides; how ground-up
everyday worker innovations might support unexpected digital
transformations; or the emergence of a visionary tech-startup founder
driving a new technology in the industry. By surfacing these complications,
we pave the way towards critical scrutiny and inclusive foresight in shaping
just transitions to technological and sustainable construction futures.

Australian Construction Industry Futures 16
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The reports reviewed understand the Australian
construction industry’s future trajectory as profoundly
shaped by dynamic shifts in demographic patterns,
urban development, infrastructure demands, economic
trends and technological innovation.

Across the reports reviewed, markets and customers are seen as critical
domains through which the sector must navigate complex socio-economic
and regulatory landscapes. By markets, the reports refer to both local and
international markets that influence and are influenced by the construction
industry. Similarly, customers refer to a diverse range of actors across
public, private, and institutional sectors. Government clients include federal,
state, and local levels and commission large-scale infrastructure projects.
The private sector includes property developers, corporations, and mining
and energy companies investing in residential, commercial, and industrial
construction while institutional clients include universities, hospitals,
not-for-profit organisations, etc. In addition, individual customers include
owner-occupiers and property investors who commission residential
homes, renovations, and extensions.

4 Y Y N\
[ Local J [ International J Public Private Institutional
Federal Property Universities
developers
State B Hospitals
Corporations
Local P Not-for-profit
Mining & energy organisations
companies
g AN AN J

In this domain, population growth, driven predominantly by urbanisation
and demographic diversification, is pitched as underpinning escalating
demand for housing, infrastructure, and services, and as compelling the
industry to expand capacity while addressing inclusivity and sustainability
imperatives. Concurrently, infrastructure development is positioned as a
strategic economic enabler, necessitating advanced project delivery
capabilities and integrated stakeholder engagement. Technological
advancements are seen as further disrupting traditional processes,
promising enhanced efficiency and innovation, yet also raising concerns
regarding equitable access and sectoral disparities. Together, these trends
highlight the multifaceted challenges and opportunities that the reports
reviewed suggest construction markets and customers face amid evolving
environmental, economic, social, political and regulatory expectations.

Markets and Customers Australian Construction Industry Futures 18



Markets and Customers

Trend 1: Population Growth

Across the reports reviewed, population growth is identified as a core
driver of future demand in the construction industry. Australia’s sustained
demographic expansion, particularly in urban centres, is framed as
placing increasing pressure on housing, infrastructure, and urban
services (Newman et al. 2025).

Anticipated Shift 1:

Construction delivery must scale to meet rising
housing and infrastructure demands in the midst
of economic challenges

Reports highlight that the construction sector must significantly
accelerate the pace and scale of housing development to meet the
demands of population growth. Particular emphasis is placed on the
expansion of high-density and mixed-use developments in metropolitan
areas. However, rising inflation presents a critical challenge, as it
increases construction costs and places financial pressure on builders,
potentially undermining project feasibility and sectoral resilience.

Investment in sustainable infrastructure today can unlock long
term social, environmental and economic objectives enabling
society to flourish as our population grows and urbanises
(ISCA et al. 2020: 24).

Concerns regarding high inflation could prompt further tightening
of monetary policy and prolonged higher interest rates by the
Reserve Bank of Australia (RBA), exacerbating the sector's
challenges with higher interest rate costs for builders and
consumers (QBE 2024: 7).

Broader economic uncertainty, including concerns about global
economic conditions and domestic economic policies, leading to
reduced investment in property. Developers are currently adopting
a more cautious approach, which includes delaying or cancelling
projects (RLB 2024: 5).

Australian Construction Industry Futures
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Anticipated Shift 2:

Population heterogeneity requires inclusive
and adaptable design approaches to housing

The reviewed reports recognise that growing demographic complexity
(such as vulnerable populations, multicultural communities, and
changing family structures) will require housing and infrastructure that
are flexible and context-sensitive. Alongside demographic changes,
the reports define consumers as appreciating the comfort and cost
savings associated with sustainable homes, but frequently lacking the
technical understanding or agency needed to identify, assess, or
advocate for such features. As a result, the reports call for design and
communication strategies that are not only adaptable to diverse
life-course needs but also accessible and intelligible to a broad range
of users, ensuring that the benefits of sustainable design are equitably
understood and realised.

Research shows that, while consumers value the benefits of
comfort and affordability provided by sustainable homes, they
lack the technical language and knowhow to ask for these
features (ASBEC 2021: 8).

Australia has an established disclosure scheme for
commercial office buildings, but lacks one for residential
properties. This means that many homeowners and tenants
are choosing homes to buy or rent without adequate
information about their expected energy performance,
comfort and likely future energy costs (ASBEC 2021: 9).

Australian Construction Industry Futures
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80%

of Australia's
population

lives in our 20
largest cities.

Markets and Customers

Anticipated Shift 3:

Urban planning is expected to prioritise
sustainability, affordability, and livability

Reports draw on existing statistics to indicate that changing
population dynamics are influencing planning agendas, prompting a
stronger focus on integrated transport systems, inclusive public
spaces, and environmentally responsive infrastructure. These
elements are increasingly framed as essential to ensuring that urban
growth supports both equitable access and long-term resilience and
are line with Australian Government’s urban goals namely, liveable and
equitable, productive and innovative, sustainable and resilient as per
the National Urban Policy 2024 (Australian Government 2024c). All of
these planning agendas have implications for future construction
projects, and the planning frameworks which will shape them.

Nearly 80 percent of Australia’s population lives in
our 20 largest cities. Most people in Australia live in

urban areas. How our cities are designed, planned
and managed has a profound impact on the daily
lives of people. The quality of urban places and the
connections between them impact access to basic
services, our participation in community life and the
amount of time we can spend with friends and family
(Australian Government 2024c: 6)

Government investment in infrastructure is an

opportunity to maximise resilience and climate
change outcomes for the community (ASBEC 2021: 15)

Australian Construction Industry Futures

21



O

People are choosing to live in cities because
of the access to jobs and amenity they
provide. Liveability and sustainability are
essential to attracting and retaining people
and ensuring the efficient and productive
operation of our cities. People want to live in
places with easy access to parks, schools,
community facilities, and reasonable travel
times to work and services. Creating liveable
places is not optional for governments; it is
essential. Liveability is intrinsically linked to
economic growth and will play a key role in
maximising the opportunities of population
growth in our cities in the future
(Infrastructure Australia 2018: 3)

Australian Construction Industry Futures
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Markets and Customers

Anticipated Shift 4:

Planning and policy systems will need to
integrate demographic data into future
infrastructure planning

The reports argue that planning and policy frameworks should make
better use of demographic forecasting to inform how and where
infrastructure is delivered. This includes using statistics and quantitative
data on population to shape decisions about where to invest in new
housing, transport, and public services, as well as how to structure
zoning regulations and plan the timing and order of development. By
aligning infrastructure delivery more closely with projected population
growth and movement, policymakers aim to ensure that future
communities have access to the services and amenities they need.

Good sequencing requires collaboration across levels of
government and with industry, as well as a shared understanding
of infrastructure needs through the lens of outcomes for a place
and community, rather than outcomes for a sector (Infrastructure
Australia 2018: 2).

Policymakers must strike a balance between, on the one hand,
providing minimum levels of quality, amenity (both to future
occupants of the house and the local community) and
environmental protection, and on the other, providing
affordable housing for a growing population (Australian
Government Productivity Commission 2025: 44).

Infrastructure assets are long-term investments, lasting
decades into the future. Historically, infrastructure has shaped
the long-term physical, social and economic development of
Australia’s cities, towns and regional areas (ISCA et al. 2020: 12).

Australian Construction Industry Futures
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Complications:

Risks of inequality and technocratic
assumptions in planning

Population growth is often presented in reports as a neutral, quantifiable
trend that justifies particular infrastructure and housing decisions. This
approach obscures the more complex social and spatial everyday realities
that shape how and where people live (James et al. 2021). For instance,
reports do not sufficiently address how speculative property development,
rising housing costs, and restrictive zoning rules contribute to uneven
access to housing and services (Giles-Corti et al. 2022).

Moreover, the industry adopts a catch all categorisation of ‘customer’,
which is often a one-dimensional characterisation of varied, diverse
actors. This leads to overlooking the specific needs of different groups
such as renters, recent migrants, First Nations communities, and people
living on low incomes, whose experiences of housing insecurity are
shaped by broader histories of exclusion and marginalisation (AHURI
2025). The idea that future housing needs can be met simply by building
more, and doing so more quickly, assumes that all communities will
benefit equally from such growth. This approach fails to account for
questions of fairness, the importance of involving communities in
decisions about their neighbourhoods, and the need for housing and
infrastructure that reflect diverse cultural social and physical needs.
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Trend 2: Increased Urbanisation

The reports reviewed position urbanisation as a key force reshaping

the spatial and functional orientation of construction. Rapid growth in
metropolitan regions is creating demand for vertical, high-density, and
mixed-use developments within increasingly constrained and contested
urban spaces.

Anticipated Shift 1:

Integrated spatial planning will be
critical to managing urban complexity

Along with increasing populations, it is projected that urban spaces will
be intensified leading to increased demand for coordinated planning that
addresses infrastructure strain, land scarcity, and climate-related risks.

Reports call for a coordinated and spatially informed approach to
planning including precinct planning, scenario modelling, and
cross-sector collaboration. These measures are seen as shaping a
stable and predictable construction environment which would be
resilient against pressures generated by population growth, shifting
demographic patterns and climate-related risks (flooding, heat stress,
and bushfire threats) could generate inefficiencies and delays across
the construction pipeline. The absence of such measures is seen as:
impacting the feasibility of developments; increasing project delivery
risks; and undermining long-term sustainability goals.

increasing urban infill task place us at a crucial moment in the
development of our cities. Governments need to act now to
preserve and enhance their world-renowned livability. To do this,
our urban planning, funding, governance, and delivery practices
need to evolve and adapt (Infrastructure Australia 2018: 4)

O The dual challenges of rapid population growth and the

Coordinated and spatially

informed approach to planning

e R e ™
Infrastructure strain Precinct planning
e ™
Land scarcity Scenario modelling
e ™
Climate-related risks Cross-sector collaboration
_ J N J
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Markets and Customers

Anticipated Shift 2:

Design and construction innovation will be
necessary to support urban densification

Reports emphasise the need for architectural, structural and material
innovation to accommodate growing populations in limited spaces while
maintaining liveability and environmental performance. These include
modular and prefabrication construction methods, mass timber systems,
post-tensioned concrete slabs and increased retrofitting are gaining
more interest as efficient solutions for urban housing needs. In addition,
novel materials such as the increased adoption of green material in
reducing the carbon footprint and enhancing the durability and
performance of structures are presented.

Technological advancements present positive opportunities for
industry growth. Modular construction, driven by demand for
sustainable building practices, could transform the construction
landscape for commercial premises, public buildings, and
residential dwellings (QBE 2024: 13)

Anticipated Shift 3:

Construction activity will increasingly
focus on infill, renewal, and retrofitting

Urbanisation is anticipated to shift the geographic and functional focus
of construction towards brownfield development and upgrading existing
structures, particularly in dense areas.

We recommend that the Australian Government complement state
and territory-based energy efficiency programs by focusing on
policies that would encourage ‘deep retrofits’ to whole buildings,
which go beyond single technology upgrades and take an
integrated approach (ASBEC 2021: 28)

Complications:

Displacement, gentrification,
and environmental risk

Although reports highlight the promise of urban densification, they
often understate the risks to marginalised communities (James et al.
2021). High-density developments can exacerbate social exclusion,
lead to displacement, and increase environmental risks. Urban renewal
frequently contributes to gentrification unless governed by strong
equity frameworks (Morris 2019). Furthermore, technical planning often
sidelines community voices and ignores the affective dimensions of
place, attachment, and belonging that shape urban life (Anthony 2024).
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Markets and Customers

Trend 3: Introduction
of New Technologies

Australian construction industry reports consistently portray technological
innovation as a transformative driver of change across the sector, fundamentally
reshaping market practices, project delivery models, and regulatory frameworks.
Technologies are not only viewed as tools for enhancing productivity and
efficiency but are also framed as essential to addressing broader industry
challenges such as labour shortages, sustainability goals, and the need for
improved safety and quality assurance.

Moreover, technologies like Building Information Modelling (BIM), digital twins,
automated machinery, Artificial Intelligence (Al) enabled project management
tools, and advanced materials are reshaping how projects are conceptualised,
coordinated, and delivered. These technologies are becoming increasingly
embedded across all phases of the construction lifecycle from planning and
design to execution and maintenance.

Anticipated Shift 1:

Digital technologies will reshape
the construction lifecycle

Widespread adoption of tools such as Building Information Modelling (BIM),
Al, and prefabrication is anticipated to change coordination, sequencing,
and real-time decision-making across the construction process.

The adoption of digital technologies such as Building Information
Modelling (BIM), drones, and Al for project management and design
is expected to accelerate. These technologies can enhance efficiency,
reduce errors, and improve project outcomes (RLB 2024: 3).

Complications:

Risks of concentration,
exclusion, and uneven uptake

While technological innovation in construction is widely promoted as a pathway
to increased productivity, improved quality, and sustainability, the impacts of
digital transformation are neither uniform nor universally beneficial (Chaaya et al.
2025). A major concern is the capacity gap between large firms and small and
medium-sized enterprises (SMEs). Larger companies typically possess greater
financial resources, dedicated technology teams, and strategic planning
capabilities that enable them to invest in and integrate advanced digital tools
such as Building Information Modelling (BIM), automation, and digital twins. In
contrast, many SMEs face substantial barriers including limited capital,
insufficient digital skills, and lack of access to tailored training programs. As a
result, these smaller firms are often slower or unable to fully adopt emerging
technologies, creating a growing divide in competitiveness and innovation
capacity across the industry (Temel & Durst 2021).
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Sustainability and resilience have emerged as defining
imperatives for the construction industry, driven by
escalating climate risks, evolving regulatory
frameworks, and shifting societal expectations.

The domain encompasses a broad spectrum of challenges, including the
adaptation of infrastructure to climate change impacts, the urgent global
transition to net zero emissions, and the comprehensive accounting of
both operational and embodied carbon emissions across construction
lifecycles. Central to these developments is the growing adoption of
electrification and green materials, which are positioned as critical levers
for decarbonisation and ecological integration. The reviewed reports
collectively underscore how sustainability priorities are reshaping
industry practices, regulatory standards, and market incentives, while
simultaneously exposing complexities related to equitable adaptation,
transparency, and resource dependencies. This domain thus demands

a holistic and intersectional approach that recognises the technical,
political, and social dimensions of sustainability and resilience in
construction, highlighting the need for inclusive governance, systemic
innovation, and critical scrutiny of emerging environmental claims.

one fifth of all emissions. As such, delivering net zero

carbon buildings is of great importance for tackling

the climate emergency in Australia. The significance

of this is more prominent as Australia’s building

stock is estimated to double by 2050 based on the
20 0/0 2019 level (Prasad et al. 2021: 15)

O The building sector in Australia is responsible for

of the building . .
sector in Australia The Australian Infrastructure Audit 2019 observes

is responsible for that Australian governments often do not incorporate
all emissions. sustainability or resilience into infrastructure
projects, and warns that without taking action to
reduce emissions, Australia is risks failing to meet its
international climate change commitments
(ISCA et al. 2020: 13).

Accelerating Australia’s transition to sustainable
housing could both protect the home building sector,
as well as spur growth in delivering more than half a
billion dollars of additional investment in the

7,000+

new jobs could be

created if Australia construction industry by 2030 and create over 7,000
a?;ﬂ:irt?;istgs new jobs. It would also save Australians $600 million
sustainable housing. on their energy bills (ASBEC 2021: 9)
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There is also an increasing pool of green
finance allocated exclusively to sustainable
projects. Green finance can take the form of
green bonds, loans linked to emissions
performance, or finance allocated exclusively to
climate change solutions (ISCA et al. 2020: 22)
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Trend 1: Impacts of Climate Change

The reports reviewed highlight that the construction industry is being
driven by escalating climate change challenges such as rising global
temperatures, extreme weather events, and sea-level rise to develop
infrastructure that is adaptive, resilient, and able to withstand
climate-related risks.

mitigation (reducing emissions) and adaptation, as a key future
trend for Australia that will have implications for our infrastructure
over the coming 15 years and beyond (ISCA et al. 2020: 13)

O Australia has identified climate change, and the related need for

Australia’s transition to a net zero economy is necessary, inevitable
and urgent. Among developed countries, Australia is one of the most
vulnerable to the impacts of climate change. The impacts of nearly
1.5 degrees of warming can already be seen in trends of declining
rainfall in the south-east and south-west, an increase in extreme fire
weather and longer fire seasons, higher sea surface temperatures,
rising sea levels and increasing ocean acidification (Climate Change
Authority 2024: 16).

Based on observed changes and modelled projections from Section
3.1, there is high confidence that Victoria will continue to become
hotter and drier in the future and sea levels will continue to rise.
However, how these changes will affect the built environment at a
local scale is less certain (Victoria State Government 2022: 20).
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Sustainability and Resilience

Anticipated Shift 1:

The industry will be required to integrate
climate risk assessment into project
planning and delivery frameworks.

Industry reports emphasise the growing necessity of embedding climate risk
considerations into every phase of the construction lifecycle from initial site
selection and design to material specification and long-term infrastructure
resilience. Climate risk assessment is positioned not merely as a
precautionary measure but as a foundational component of responsible
construction project governance. The reports reviewed suggest that by
incorporating future climate projections such as extreme weather events,
rising temperatures, and sea level rise, these assessments enable more
robust decision-making processes. These, it is claimed, will subsequently
enhance structural durability, safeguard investments, and align with
emerging regulatory and insurance requirements.

Building design, planning and zoning should also consider future
climate conditions and risk to ensure buildings have energy security
and minimise exposure to climate and natural disaster risk (Climate
Change Authority 2024: 156).

Anticipated Shift 2:

Innovative materials and design
approaches will become standard
to respond to climate-related risks.

Reports suggest that innovative construction materials and adaptive design
solutions will become increasingly common with increasing climate related
risks. Materials engineered to withstand environmental extremes, are
expected to play a central role in enhancing structural resilience. These
material innovations, combined with climate-adaptive architectural
techniques, will no longer be niche or experimental but become necessary
elements of best practice. This shift reflects both a pragmatic response to
intensifying climate threats and a regulatory push towards embedding
long-term sustainability into the built environment.

The costs of net zero products are expected to decline over time as key
inputs are produced more efficiently, innovation barriers are overcome
and efficient infrastructure is established (Australian Government
2024a: 23).
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Anticipated Shift 3:

Stakeholder expectations including those
of insurers, financiers, and communities, will
prioritise risk mitigation and adaptive capacity.

The reports reviewed highlight a broadening of stakeholder influence on
construction standards, with financial institutions, insurance providers,
and community groups increasingly demanding evidence of climate risk
management. Risk mitigation and adaptive capacity are no longer viewed
solely as environmental concerns but as critical components of
investment security and community wellbeing.

risk is factored into premiums. There is also a mortgage risk for
properties impacted by climate change. Over time, this is likely to

O In Victoria, insurance costs could increase as elevated climate

have implications for land use planning. Closer liaison between
the insurance and banking industry with strategic planning is a
future priority (Victoria State Government 2022: 37)

Complications:

Unequal Adaptation and the
Political Economy of Resilience

While resilient design is increasingly prioritised in Australia’s construction
and urban development sectors, the framing of resilience often overlooks
the political economy of risk. Within the built environment, construction-led
adaptation efforts may inadvertently reproduce or exacerbate existing
socio-spatial inequalities, as the benefits of resilience are not equitably
distributed. Affluent communities and high-value urban precincts tend to
attract investment in resilient infrastructure and protective design, while
lower-income or marginalised communities often face barriers to accessing
such interventions. These interventions are sometimes critiqued as forms of
“green gentrification” when they fail to address questions of displacement,
access, and long-term affordability (Sharifi et al. 2021). Such dynamics raise
critical concerns about who the construction of resilient futures is designed
to serve, and who remains structurally excluded.
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Sustainability and Resilience

Trend 2: Global Transition
to Net Zero Emissions

As governments and industries align with net-zero goals, the construction

sector is facing pressure to radically transform from a range of actors

including regulators, investors, industry bodies, clients, and civil society to
develop low-carbon, climate-resilient, and socially equitable approaches to

building and infrastructure. This includes not only reducing emissions but
also rethinking the very foundations of how buildings are designed,
financed, and operated within a carbon-constrained world.

Anticipated Shift 1:

Construction firms will adopt low-emission
technologies, machinery, equipment, and
renewable-powered operations.

The reviewed reports indicate a growing momentum within the
construction sector towards the adoption of low-emission technologies,
including electrified machinery and renewable-powered site operations.
This shift is driven by both environmental concerns and the economic
rationale of reducing reliance on diesel, especially as fuel costs rise and
emissions regulations become more stringent. The need to decarbonise
construction sites has prompted the exploration of alternatives to diesel
fuel, with several contractors expressing a willingness to implement
fossil-free solutions in upcoming projects even in the absence of formal
regulatory requirements.

In addition, industry trends suggest a shift from ownership to hiring of
construction machinery, particularly as newer, function-specific, and
low-emission equipment becomes more expensive. Since hired
machinery typically has higher annual usage rates than purchased
equipment, it plays a critical role in meeting decarbonisation targets and
should therefore be explicitly included in emerging policy frameworks. As
technological advancements continue and policy support strengthens,
electrification and renewable energy use are expected to become integral
to standard construction practices.
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The need for decarbonisation of
construction sites has led to the
emergence of future options for
diesel fuel alternatives (Smith et
al. 2022: 23)
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Anticipated Shift 2:

Green certifications, carbon budgeting, and
lifecycle reporting will become central to project
evaluation and financing.

The reviewed reports highlight a growing emphasis on sustainability
metrics such as Green Star certifications, carbon budgets, and
whole-of-life emissions reporting as critical components of project
assessment and financing. These tools are increasingly recognised not
only as regulatory requirements but also as essential indicators of project
viability in the eyes of investors, planners, and government bodies. As
pressure from asset managers and institutional investors intensifies, firms
are being called upon to demonstrate robust climate risk strategies and
environmental disclosures.

Failure to align with net-zero pathways may limit access to capital
markets, as projects deemed incompatible with long-term emissions
targets face heightened credit risks, insurance challenges, and
constrained investor interest. Moreover, mechanisms such as planning
incentives (e.g., density bonuses or expedited approvals) are emerging as
policy tools to reward developers who meet best practice standards in
building performance. As such, the integration of sustainability credentials
is expected to become a baseline expectation across all stages of
construction, from planning and financing to delivery and
post-completion reporting.

accessing capital markets. For investors, the transition risks of
climate change have flow-on effects for insurance premiums,
credit risks and portfolio value-at-risk (a measure of an investment
portfolio’s exposure to risk over a given timeframe). As investors
increasingly align their portfolios to net zero emissions in order to
hedge these risks, infrastructure projects that are incompatible
with net zero emissions in 2050 will face a restricted pool of
financing and insurance (ISCA et al. 2020: 22)

O Responding to climate change risks is becoming critical for

The provision of planning incentives to homebuyers and builders
that commit to best practice is an important mechanism that has
largely been overlooked in the national policy mix. Planning
incentives such as density bonuses and green door policies would
support the accelerated deployment of high performing new
buildings by targeting one of the highest priorities for building
developers - the cost and time invested and the uncertainty of
planning processes (Green Building Council Australia & Property
Council of Australia 2019: 18).
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Anticipated Shift 3:

Emissions accountability will redefine
competitive advantage and investment
attractiveness in the sector.

Across the reviewed literature, carbon transparency and emissions
accountability particularly in relation to embodied carbon are
increasingly recognised as critical determinants of reputational and
financial standing within the construction industry. As attention to
embodied emissions continues to grow, companies are expected to
face rising expectations to demonstrate clear emissions reduction
pathways and adopt credible climate reporting practices.

NABERS is developing a national framework to allow building
owners to set robust and measurable targets for reducing
embodied emissions in buildings, enhance transparency and
reporting to investors, and enable organisations to set embodied
carbon targets for the buildings they will occupy. This framework
will help increase the demand for low-carbon design practices and
construction materials from the construction industry, creating a
common language for embodied carbon emissions in Australia
(KPMG 2023: 20).
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Anticipated Shift 4:

Regulatory and market instruments will reinforce
alignment with global climate agreements and
national decarbonisation strategies.

The reports underscore that national and international policy frameworks
such as the Paris Agreement and Australia’s decarbonisation roadmap will
shape the future operating environment of the construction sector. Firms
will be subject to a growing mix of regulatory measures, including
emissions caps, environmental levies, and procurement requirements that
prioritise low-carbon outputs. Simultaneously, voluntary market-based
mechanisms, such as green bonds and carbon offsetting schemes, are
anticipated to further incentivise alignment with climate goals.

The transition to net zero involves much more than each sector
O moving along technology-based decarbonisation pathways.

A zero-carbon mindset must become the new normal so that it

permeates operational, policy and investment and purchasing

decisions across governments, businesses and households

(Climate Change Authority 2024: 9).

There will also be a growing emphasis on sustainable construction
practices, driven by requlatory requirements and consumer demand
for eco-friendly buildings (RLB 2024: 3).

Complications:

Regulatory Assumptions and the
Hidden Costs of Decarbonisation

In the construction industry, complying to emerging standards and
regulation can be difficult to achieve specifically for some actors. For
instance, lifecycle decarbonisation initiatives (such as carbon accounting,
reporting obligations, and material disclosure requirements) can impose
significant financial and administrative burdens, particularly on small and
medium-sized enterprises (SMEs), who may lack the resources to adapt at
scale. Moreover, the fragmented structure of the construction sector in
Australia characterised by extensive subcontracting, sole-trader
operations, and variable project delivery models (Uher & Runeson 2006),
further complicates the implementation and verification of carbon
reduction measures.
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Trend 3: Expanding Carbon
Accountability from Operational
to Embodied Emissions

Carbon accountability in construction has traditionally focused on
operational emissions such as those from heating, cooling, and lighting
buildings. However, recent reports indicate a growing shift towards
recognising embodied emissions: the carbon generated through the
extraction, production, transport, and disposal of building materials like
concrete, steel, and aluminium. This reflects increasing regulatory and
market pressure to address the full lifecycle of emissions. Tools such as
Environmental Product Declarations (EPDs) and Life Cycle Assessment
(LCA) software are gaining traction, particularly in public infrastructure
and Green Star-certified projects. This shift marks a move towards
whole-of-life carbon accounting in the construction sector.




Sustainability and Resilience

Anticipated Shift 1:

Policies and building codes will increasingly
mandate embodied carbon disclosure and
reduction targets.

Across the reviewed reports, there is a clear indication that regulatory
frameworks both in Australia and internationally are moving towards
mandatory disclosure of embodied carbon as part of building and
infrastructure approvals. These policies are designed to extend
decarbonisation efforts beyond operational energy use by setting
benchmarks for the entire life cycle of construction projects. The
adoption of embodied carbon targets reflects a shift in environmental
regulation, where whole-of-life carbon performance becomes a
statutory requirement, not just a voluntary standard.

The Federal Government should embed sustainability in City Deals by
associating investment in projects with clear requirements around
emissions reduction and climate adaptation and resilience in our
buildings, cities and communities. (ASBEC 2021: 16)

Anticipated Shift 2:

Demand for lifecycle carbon tools, transparent
reporting, and verifiable data will grow.

As embodied carbon becomes a focal point of regulatory and market
attention, demand for tools and systems capable of accurately quantifying
lifecycle emissions is projected to expand significantly. Reports anticipate a
burgeoning market for carbon accounting related software. These systems
will be essential to meet compliance requirements, support investor due
diligence, and ensure credibility in sustainability claims.

The industry is already working on ways to support the acceleration
of low embodied carbon materials at the supply side - for example
low carbon versions of concrete and steel. Government can seize this
opportunity rapidly by leveraging existing agencies that drive
financing for early speed to market approaches, such as the Clean
Energy Finance Corporation (CEFC) and Australian Renewable
Energy Agency (ARENA), and explore ways in which these low carbon
technologies can be rapidly integrated into the market, such as
through establishing voluntary industry-agreed technical
specifications (ASBEC 2021: 22)

Carbon markets are already playing a key role in helping Australia
reach its net zero targets. With sufficient demand for carbon credits,
carbon markets can spur investment in low carbon technologies and
projects that generate credits (Australian Government 2024b: 71)
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Sustainability and Resilience

Anticipated Shift 3:

Supply chains will shift towards low-carbon
materials, recycled content, and circular
design principles.

This shift encompasses both upstream innovation and downstream
procurement reform, with increasing attention being given to the
environmental credentials of construction materials. Across industry
reports, there is a consistent call for prioritising low-carbon materials
including recycled and bio-based options as well as for embedding
circular design principles that allow for reuse, disassembly, and
extended material life cycles.

Material choices are no longer seen as neutral or merely cost-driven;
instead, they are framed as key levers for decarbonisation. Reports
stress that sustainable procurement frameworks must go beyond
energy efficiency at the operational stage to address the full lifecycle
of materials, especially in relation to carbon-intensive products such
as concrete, steel, aluminium, and plasterboard. This requires
coordinated action on both the supply and demand sides: investment
in low-emissions innovation, scaling up manufacturing capacity for
sustainable products, and cultivating a construction workforce skilled
in using and specifying such materials.

The transition to low carbon, resilient buildings cannot be
achieved without improving the skills and capacity of the
workforce. To grow the market’s capacity to deliver sustainable,
resilient buildings, Australia must have a construction supply
chain that can meet the needs of each industry sub-sector and
jurisdiction (Green Building Council Australia & Property Council
of Australia 2023: 19).

The Australian Government should target embodied carbon
through a mixture of supply side and demand side strategies,
that support innovation for low emissions products and
materials whilst growing their demand in the market. It should
also start to explore how to address embodied carbon at the
policy and supply chain level (ASBEC 2021: 21).
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Complications:

Transparency Challenges and Hidden
Externalities in Embodied Carbon Accounting

Accounting for embodied carbon in construction is inherently complex
due to the fragmented, globalised, and opaque nature of material supply
chains. One of the primary challenges lies in the lack of standardised
methodologies and data reporting protocols across jurisdictions, which
makes comparisons between projects inconsistent and often unreliable
(Pomponi & Moncaster 2016). Furthermore, supply chains for
construction materials often span multiple countries with varying
environmental regulations and data transparency standards, making it
difficult to trace upstream emissions accurately.

Additionally, challenges exist in lifecycle assessment (LCA) tools
specifically in identifying environmental related impacts such as effects
on biodiversity, resource depletion etc. due to lack of data (Barbhuiya &
Das 2023 ). These omissions lead to underestimations of true embodied
carbon and raise ethical questions about what counts as a legitimate
boundary of assessment. Even advanced digital platforms designed to
support embodied carbon accounting may reinforce these challenges,
given their dependence on incomplete or non-transparent data inputs
and assumptions that are not always accessible to end-users. As a
result, embodied carbon assessments remain a technically demanding

and politically contested terrain within sustainable construction practices.
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Trend 4: Electrification as a Pathway

to Low-Carbon Construction Futures

Electrification is gaining prominence as a viable route to reduce emissions
across construction processes. By shifting from fossil fuels to electric
systems especially those powered by renewables, construction activities
can better align with clean energy transitions and regulatory expectations.

If renovation and re-use is not an option, other principles can help
O reduce embodied carbon during various stages of a building or
infrastructure project. Leadership and innovation in the building
and infrastructure sectors has led to development of tools and data
for calculating embodied carbon and these are becoming
increasingly available and accessible. This includes life cycle
assessment based design tools and product labelling such as

Environmental Product Declarations (CEFC 2021: 18)
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Sustainability and Resilience

Anticipated Shift 1:

Electrification of equipment, heating/cooling
systems, and site operations will become
standard practice.

The reviewed reports consistently project a shift towards electrification across
multiple facets of construction activity. Similarly, heating and cooling systems
in new builds are anticipated to transition to electric models, such as heat
pumps, which offer significant efficiency and emissions benefits. This trend is
forecast to reshape site operations, with electrification positioned as a
foundational strategy for reducing direct emissions, lowering noise pollution,
and improving air quality.

Nearly all gas appliances within buildings can be switched to electric
alternatives already, and considering the challenges involved in phasing
out emissions in other sectors, which may require the purchase of offsets
or sequestration of carbon, it is likely that gas appliances in buildings
will not be a productive choice in a zero carbon environment. With an
average life of around 10-15 years (but often much longer, particularly
for less wealthy households), this implies that gas appliances should be
disincentivised in the near future, and phased out by around 2030 at the
latest (ASBEC 2016: 93)

Anticipated Shift 2:

Policy incentives will reinforce the uptake of
electrified systems and penalise carbon-intensive
alternatives.

Policy settings are increasingly geared towards reinforcing the adoption of
electrified systems while disincentivizing continued reliance on carbon-intensive
technologies. As electrification emerges as a key decarbonisation pathway,
government support is expected to prioritise upgrades to space conditioning
systems and household appliances over additional rooftop solar deployment.
With solar uptake already high across the Australian building stock, the marginal
efficiency and economic returns of further installations are diminishing.

In contrast, electrifying heating, cooling, and hot water systems offers greater
emissions reductions and cost savings per unit of investment. Reports note
that as dynamic electricity pricing and lower feed-in tariffs reduce the financial
benefits of solar, households will derive the highest energy bill savings from
thermal efficiency upgrades and electric appliances. Recent policy shifts such
as the phasing out of mandatory gas connections in new residential buildings
further underscore this transition.

In the near future, it will be more cost-effective for policy to support

thermal upgrades - space conditioning appliances and electrification of
appliances - rather than solar installation. (Climateworks Centre 2023: 23)
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Anticipated Shift 3:

Building codes and infrastructure planning will
evolve to support electric-ready construction
environments.

The shift towards electrified construction is prompting updates to regulatory
frameworks, energy standards, and planning systems. Reforms to the
National Construction Code now require provisions for battery storage and
electric vehicle charging in certain building categories, signalling a move
towards electrification as standard practice.

These regulatory changes are complemented by upgrades to electricity
distribution networks to accommodate rising demand from all-electric
buildings. Government incentives for adopting electric appliances and
storage systems are also expanding, aiming to build industry capacity and
accelerate adoption. As electrification becomes embedded across planning
and delivery phases, the construction sector will require new technical
capabilities, infrastructure coordination, and design approaches to meet
emerging compliance and performance expectations.

Legislative support for all-electric developments is strengthening,
with previous mandates for gas infrastructure installation being
revoked. (Green Building Council Australia 2022: 4).

Complications:

Infrastructure Inequities and Resource
Dependencies in Electrification Pathways

The transition towards electrified construction practices is often framed as a
technologically feasible and environmentally responsible trajectory. However,
this framing tends to obscure underlying infrastructural and socio-economic
disparities. Electrification requires substantial upfront capital investment,
skilled labour, and reliable access to electrical infrastructure, factors that are
unevenly distributed across geographic and institutional contexts (Sovacool
et al. 2021). Small and medium-sized enterprises (SMEs), as well as
contractors operating in regional and remote areas, may lack the financial or
technical capacity to adopt electric machinery, potentially exacerbating
existing inequalities within the construction sector.

Furthermore, the global shift towards electrification intensifies demand for
critical minerals, many of which are sourced from geopolitically sensitive
regions with significant environmental and human rights concerns (Ali et al.,
2017). These dependencies introduce risks that may compromise the
long-term sustainability and ethical legitimacy of electrified supply chains.
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Sustainability and Resilience

Trend 5: Mainstreaming Green
Materials in Construction
Supply Chains

Green materials are emerging as essential to the sustainability agenda in
construction. From recycled content to bio-based composites, these
materials promise to reduce environmental impacts while advancing
circular economy principles and improving building performance. The
reports reviewed indicate that sustainable and low-carbon materials are
anticipated to become foundational across infrastructure and building
projects as the industry responds to escalating climate targets, investor
expectations, and procurement standards. In particular, government and
industry-led strategies increasingly frame material sustainability as a core
criterion in project planning and delivery, rather than an optional add-on.
In addition, several reports point to the strategic importance of expanding
domestic manufacturing of green materials. This is driven not only by
climate considerations but also by geopolitical risks, supply chain
disruptions, and the need to reduce reliance on high-emission imports.

Anticipated Shift 1:

Sustainable and low-carbon materials will
become foundational across all infrastructure
projects to meet climate targets and improve
performance outcomes

Across the reviewed reports, the integration of green materials is
positioned as essential not only in building construction but also in
broader infrastructure delivery such as transport, energy, and water
systems. These materials are increasingly tied to government
procurement policies, sustainability rating tools, and lifecycle carbon
requirements. Their adoption is framed as contributing to multiple
outcomes: meeting regulatory compliance, achieving environmental
certifications, lowering embodied carbon, and improving resilience
under changing climate conditions. Moreover, using green materials is
associated with reputational advantages for firms and long-term cost
savings through durability, reduced energy consumption, and alignment
with emerging funding and investment criteria.

To decarbonise transport infrastructure, the main emissions
reduction pathways will be through materials (low-carbon input
materials such as green steel, concrete/cement, asphalt, aluminium
and low-carbon recycled materials) and design (circular economy
principles such as no-build situations, better maintenance,
refurbishment or using more efficient planning, design and
building techniques) (Australian Government 2024b: 5)
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Sustainability and Resilience

Anticipated Shift 2:

Domestic manufacturing of green materials will
grow, reducing reliance on high-emission imports.

Industry reports position the expansion of local manufacturing capacity for
green construction materials such as low-carbon cement, recycled steel,
and bio-based composites as a strategic priority. This transition supports
national climate targets by reducing the carbon footprint associated with
transporting and producing high-emission imports and fosters economic
and industrial development through job creation and technological
innovation. The localisation of green material supply chains is also
presented as a way to enhance resilience against global supply
disruptions and price volatility.

Australia has significant potential to become one of the lowest-cost
producers of green metals. The industry is highly energy intensive
and can take advantage of our abundant renewable resources; can
make a major contribution to decarbonisation; can achieve
economies of scale in Australia; and aligns with our international
trading partners’ current and future needs (Australian Government
2024a: 17).

As green markets mature, demand for green products is expected to
grow and the ability for consumers to differentiate between products
on the basis of their emissions intensity is expected to improve
(Australian Government 2024a: 23).

Complications:

Hidden Externalities and Extractive
Risks in Green Material Adoption

Adoption of green materials is often hindered by higher costs, supply
variability, and technical knowledge gaps. Reports do not sufficiently
account for the environmental externalities associated with "green”
inputs or the socio-economic conditions under which these materials
are produced. A critical approach is needed to ensure that material
transitions do not reproduce new forms of extraction and inequality
(Du & Li 2019; Deberdt & Billon 2024).

Australian Construction Industry Futures 47



Domain 3: Emerging

Technologies and Regulation




The emerging technologies and regulation domain
addresses the evolving governance landscape that
shapes construction industry practices amid increasing
globalisation and environmental changes.

A prominent trend within this domain is the sector’s heightened reliance
on imported components, which introduces multifaceted regulatory
challenges related to quality assurance, certification standards, and
geopolitical vulnerabilities. This dependency necessitates enhanced
oversight mechanisms and strategic policy responses oriented towards
supply chain transparency, localisation of critical manufacturing, and
sophisticated risk management frameworks.

Concurrently, the domain captures a regulatory shift driven by national
and international commitments to net-zero emissions, marking a
transition from voluntary sustainability initiatives to mandatory,
performance-based construction standards. This shift involves the
institutionalisation of frameworks such as NABERS (National Australian
Built Environment Rating System), Green Star, and Passivehaus into
statutory compliance regimes, with implications for industry practices,
investment, workforce capabilities, and market competitiveness. While
these regulatory developments represent significant progress towards
environmental accountability and resilience, the literature also highlights
challenges pertaining to uneven implementation, industry capacity,
political contestation, and the necessity of participatory governance to
ensure effective compliance. Thus, this domain foregrounds the complex
interplay between global supply dependencies, climate regulation, and
governance structures in shaping the future trajectory of the
construction sector.

Emerging Technologies and Regulation

Reliance on imported
materials

Certification and quality
assurance issues

Geopolitical risks

National and international
net-zero commitments

Institutionalisation of
NABERS, Green Star,

Passivehaus -
Accountability and

performance-based
standards

From voluntary to
mandatory compliance

Political and capacity
challenges

Participatory governance
mechanisms

Shifting investment and
market competitiveness

Emphasis on resilience
and fairness

Emerging Technologies and Regulation
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Trend 1: Increased Reliance
on Imported Components

This trend reflects the construction sector’s growing dependence on
globalised supply chains, particularly for mechanical, electrical, and
prefabricated components due to the high price of local materials. As
Australia increasingly sources construction inputs from international
markets, new forms of regulatory complexity are emerging. These
include challenges related to quality assurance, certification standards,
and geopolitical disruptions, which expose the industry to heightened
risk and demand stronger oversight mechanisms.
Material price increases are well documented with contractors
O and suppliers forecasting this trend to continue (RLB 2021: 7)
Expansion in work done in future may not add as much value to
the Australian construction industry as it used to. Many of the
very large projects in the pipeline in areas such as electricity and
Heavy Industry will increase reliance on imported components
which count as work done when installed in Australia. Meanwhile
preassembly of componentry will reduce the proportion of work
done by Australian contractors (Australian Construction Industry
Forum 2024: 53).
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Anticipated Shift 1:

Regulatory bodies will strengthen oversight
to ensure imported products meet Australian
safety and performance standards.

The reports reviewed claim that there is a growing concern across the
industry about the risks associated with globalised supply chains,
particularly in relation to the variable quality and regulatory compliance
of imported goods. Strengthening regulatory oversight is seen as
essential to safeguarding public safety, maintaining the integrity of built
environments, and ensuring that cost-saving measures through offshore
sourcing do not undermine long-term performance outcomes.

quality - including with code compliance - may not be identified in
real-time and may result in either an unexpected programme delay
or a latent defect in a product or material that emerges only years
later and potentially when there may be no ability to enforce a
warranty or make a claim (Felix & Entwine 2022: 42)

O In the context of products or materials where any deficiency in
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Anticipated Shift 2:

Supply chain transparency and traceability
will become central to compliance regimes.

Reports reviewed emphasise the growing imperative for end-to-end
visibility across supply chains, driven by concerns around product integrity,
ethical sourcing, environmental impacts, and regulatory compliance. As
construction materials and components are increasingly sourced through
complex and often opaque international networks, the ability to track the
origin, composition, and handling of these products is becoming a critical
industry priority. Enhanced traceability mechanisms such as digital tracking
systems, blockchain technologies, and mandatory disclosure requirements
are viewed as key tools for mitigating risks related to substandard
materials, supply disruptions, and non-compliance with Australian
standards. This shift reflects a broader movement towards greater
accountability and resilience in construction procurement practices.

The push for greater supply chain transparency also stems from the need
to navigate rising uncertainty linked to global instability, technological
shifts, and variable material and labour costs. With the sector often
constrained by fixed output pricing, improved traceability is seen as vital
for reducing exposure to supply shocks, supporting consistent project
delivery, and safeguarding business sustainability.

Evolving geopolitical factors and rapid technological advancements

O create uncertainties that require adaptability. The industry needs
resilient supply chains in the face of unexpected vulnerabilities. To
support the needs of consumers and financers, the industry often
works with highly constrained output pricing while remaining
subject to variable input prices for labour and materials across the
duration of projects. Resilient, stable supply chains are essential to
help minimise the risk of input shocks to price and availability that
can have significant implications on delivery timeliness, project
viability, and business viability (National Construction Industry
Forum 2025).

Contracts are not fair, equitable and transparent down the supply
chain, and fail to align the interests of all parties (National
Construction Industry Forum 2025).

While some material costs have stabilised or fallen, others remain
high due to ongoing supply chain disruptions. These disruptions
continue to affect the availability and cost of essential construction
materials (RLB 2024: 5)
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Anticipated Shift 3:

Trade disruptions will drive policy interest in
localising critical manufacturing capacities.

In response to recent and ongoing global supply chain disruptions
exacerbated by geopolitical tensions, pandemic-related shutdowns, and
logistical bottlenecks, industry reports suggest a growing emphasis on
strengthening domestic manufacturing capabilities. This strategic pivot
aims to reduce the sector's reliance on imported materials and
components, particularly those deemed essential for infrastructure,
housing, and energy transition projects. Localising production is framed
not only as a means of enhancing supply chain resilience but also as a
way to promote economic sovereignty, stimulate local employment, and
ensure more consistent adherence to Australian standards for safety,
quality, and sustainability. This trend signals a potential reconfiguration
of procurement models, with increased government and industry
investment in domestic manufacturing infrastructure and innovation.

Geopolitical tensions, including conflicts in regions like Ukraine
and the Middle East, have impacted on the availability and cost of
certain construction materials due to sanctions and increased
tariffs, whilst disrupting key maritime sea lanes. This has resulted
in increased freight costs and prolonged procurement times for
construction materials, as shipping routes are redirected to avoid
high risk maritime corridors and alternative suppliers and
products are identified (QBE 2024: 9)

Benefits of Domestic Manufacturing

Enhances supply chain resilience

Promotes economic sovereignty

Stimulate local employment

—@n @ @ @

Ensures more consistent adherence to Australian
standards for safety, quality, and sustainability

Emerging Technologies and Regulation
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Anticipated Shift 4:

Risk management frameworks will incorporate
geopolitical and logistical vulnerabilities of global
procurement.

As global supply chains become more complex and exposed to a
wider range of risks from geopolitical conflicts and trade sanctions to
shipping delays and raw material shortages, industry reports indicate a
growing recognition of the need for more robust and adaptive risk
management strategies.

This involves moving beyond traditional cost-efficiency models to
account for the multifaceted vulnerabilities embedded in international
sourcing. Construction firms are expected to develop more sophisticated
assessment tools and contingency planning mechanisms that consider
political instability, regulatory divergence, and transport bottlenecks.
These expanded frameworks aim to safeguard project timelines,
budgets, and quality standards by enhancing foresight and
responsiveness in procurement decisions.

parties in the supply network but the management of the risks
they bring - including the identification and evaluation of. Yet
while many in the industry operate robust risk management
strategies and employ fit-for-purpose tools to enable these
strategies, many do not (Felix & Entwine 2022: 9).

O Supply chain risk management is not the management of all

Complications:

Governance Limits and the Political
Economy of Import Dependencies

The increasing reliance on imported construction materials and
technologies presents significant vulnerabilities for the Australian
construction industry. While global sourcing is often justified in terms
of cost-efficiency and access to specialised inputs, such dependencies
expose the sector to geopolitical disruptions, supply chain volatility,
and fluctuating international trade policies (Coe & Yeung 2015).
National regulatory frameworks are often ill-equipped to manage
these transnational risks, particularly when confronted with powerful
corporate interests and limited policy coordination across jurisdictions.
Furthermore, overdependence on imports may undermine local
industry capacity, limit opportunities for domestic job creation, and
externalise environmental and labour costs to regions with weaker
regulatory protections (Liu & Tortorella 2022). Addressing these
challenges requires more than technical standards or procurement
reforms; it necessitates a political economy approach that engages
with questions of economic sovereignty, sustainability, and distributive
justice within the broader architecture of global trade and production.
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Trend 2: Increased Introduction of
Regulations Around Construction

Standards in Compliance with Net
Zero Targets

This trend reflects a shift from voluntary sustainability practices towards
mandatory regulatory frameworks that embed carbon reduction into
construction standards. Driven by national decarbonisation strategies and
global climate commitments, the construction industry is facing growing
regulatory demands to demonstrate emissions performance across the
lifecycle of buildings. Reports highlight that frameworks such as NABERS,
Green Star, and Passivehaus are transitioning from aspirational benchmarks
to statutory requirements, signalling a broader institutionalisation of
environmental accountability. As a result, regulatory alignment is expected
to reshape industry practices, influence investment flows, and determine
market competitiveness.

The central assumption of the reports reviewed is that transition to net
zero emissions is driving a regulatory paradigm shift towards enforceable,
performance-based construction standards aligned with national and
international climate commitments.
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Anticipated Shift 1:

Frameworks such as NABERS, Green Star,
and Passivehaus will be integrated into
statutory compliance systems.

This trend reflects the formalisation of voluntary sustainability standards into
binding regulatory systems. As environmental performance becomes central
to policy objectives, industry actors are required to embed nationally
recognised sustainability tools within construction planning, approvals, and
performance evaluations. The integration of these frameworks signals a shift
from discretionary adoption to regulatory obligation, elevating the role of
environmental assessment tools in shaping how buildings are designed,
operated, and maintained across their life cycles.

For instance, the Net Zero road map of the Australian Government and APS
Net Zero (2025) indicate by 1 July 2025;

Where a lease is entered into for four or more years over an office
space of 1000 square metres or more of net lettable area, the office
space and the building in which it is located must have and maintain
5.5 star or higher base building and tenancy NABERS energy ratings.

And by 1 July 2026

Where a contract is entered by or for the Commonwealth for the
purchase or construction of office space with a value greater than $15
million, the office space must have and maintain a 6 star NABERS
energy rating and GBCA 4 star Green Star rating (minimum) which
includes complying with the Climate Positive pathway.

Green Building
Council Australia
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Anticipated Shift 2:

The National Construction Code and state
policies will mandate low-carbon design, lifecycle
emissions reporting, and sustainable procurement.

A growing regulatory emphasis on carbon accountability is positioning
sustainability as a core dimension of construction compliance. Mandates
will likely encompass not only energy performance metrics but also
embodied carbon, resource efficiency, and procurement standards that
favour environmentally responsible materials and suppliers. This signals a
fundamental recalibration of construction norms to align with Australia’s
climate targets that benefit occupants.

standards under the updated National Construction Code (NCC). As
State governments roll-out implementation plans, businesses will need
to be across regulatory amendments and policy announcements to
ensure compliance as the standards evolve in 2025. (QBE 2024: 12)

O The Australian construction sector is transitioning to new building

Deliver a Net Zero Carbon Ready building code and pathways to
decarbonise building operations (ASBEC 2021: 2)

Anticipated Shift 3:

Regulatory convergence will link environmental
performance directly to building approvals,
financing, and certification.

Reports reviewed suggest that as sustainability becomes more deeply
embedded in regulatory frameworks, environmental performance will
directly influence a project’s financial and legal viability. Reports anticipate
that planning approvals, access to green financing, and project certifications
will increasingly be contingent upon compliance with established emissions,
energy, and materials benchmarks. This is viewed as creating a strong
incentive for firms to demonstrate credible and measurable sustainability
outcomes, making environmental compliance a key determinant of market
competitiveness.

improvements for government owned and leased properties over time,
with the aim of achieving net zero emissions for new buildings by 2030,
and existing buildings by 2050. Measures could include strong
minimum standards for new buildings and fitouts, targets for onsite
energy efficiency and requirements around renewable energy, offsite
renewable energy and offsets (ASBEC 2021: 14).

O The Federal Government should commit to a trajectory of performance
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Complications:

Challenges of Regulatory Implementation
and Industry Compliance

The implementation of regulatory reforms in the construction sector is
often characterised by uneven uptake, political contestation, and
inconsistent enforcement (Hurlimann et al. 2018). While regulatory
frameworks are crucial for advancing sustainability and emissions
reduction goals, their effectiveness is shaped by institutional capacity,
sectoral coordination, and stakeholder alignment. Smaller firms in
particular may encounter disproportionate compliance burdens,
lacking the financial, technical, or administrative resources to meet
new standards without targeted support. Moreover, the construction
industry’s reliance on voluntary certification schemes such as green
building ratings has weak accountability mechanisms. As mandatory
standards are introduced, there is a risk that firms may adopt
compliance strategies that are procedural rather than substantive,
resulting in performative or minimal engagement rather than genuine
transformation. These dynamics underscore the need for regulatory
approaches that are both robust and adaptive, combining enforcement
with capacity-building and sector-specific support mechanisms.
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Domain 4: People and Skills

Australian Construction Ind



The people and skills domain in construction explores
how the sector's labour dynamics are changing in
response to technological, demographic, and
environmental shifts.

Most industry reports on construction futures focus on developments
leading up to 2050, a timeline aligned with broader national goals such
as net-zero emissions. A major focus in this domain is the growing
digitisation of construction, which is transforming how work is done and
what skills are needed. This shift requires updated education, training,
and workplace structures to support new ways of working.

Simultaneously, the industry is dealing with an ageing workforce, raising
concerns about how knowledge and skills will be passed on to younger
workers. Reports also stress the need to improve diversity and inclusion,
especially regarding gender, ethnicity, and cultural representation in the
sector. Additionally, the push towards green construction and net-zero
goals is creating new demands for skills in sustainable building practices
and technologies.

While these trends point to positive change, the reports also identify
serious challenges. These include structural barriers to entry and
advancement, resistance to change within organisations, and uneven
access to opportunities in different parts of the labour market. As a
result, this domain highlights the need for joined-up strategies that
combine technological innovation, social equity, and workforce
resilience to ensure a fair and future-ready construction industry.

Updated education,
training and workplace
structures required

Digitisation of
Construction
Work

Barriers to entry
and advancement Future-ready Demographic

Resistance to change Workforce Shifts
within organisations

Ageing workforce,
knowledge transfer and
diversity and inclusion

Uneven access
to opportunities

Green
Construction
and Net-Zero
Skills

Skills in sustainable
building practices
and technologies
are needed
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Trend 1: Slowly increasing Digitisation
and Skills Transformation Across the
Construction Workforce

Across the industry reports reviewed, a central trend is the increasing
digitisation of the construction sector, accompanied by a projected
transformation in workforce skills and organisational structures. While digital
and emerging technologies such as Building Information Modelling (BIM),
automation, Al and robotics are anticipated to reconfigure technical
practices, labour organisation, and professional development, the industry
has been comparatively slow in embracing such innovations (Pink et al.
2024; Built-1t 2024; Smee 2025). This lag in adoption presents ongoing
challenges for integrating new technologies at scale, highlighting the need
for more coordinated efforts in digital capacity building, education reform,
and cultural change within the sector.

Australian businesses are middle of the pack when it comes to digital
adoption, with businesses using an average of 5.0 technologies, rising
to 6.1 technologies for medium and large businesses. (Autodesk &
Deloitte 2024: 22)
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Anticipated Shift 1:

Digital technologies are gradually reshaping
core competencies within construction roles.

Reports reviewed emphasise that digitalisation is reshaping the
construction industry, with technologies such as Building Information
Modelling (BIM), digital twins, automation, and artificial intelligence (Al)
playing a pivotal role across planning, design, and delivery phases. These
advancements are not only enhancing operational efficiency but are also
transforming the very nature of construction work, requiring workers to
develop new technical fluency and adapt to evolving job responsibilities.

However, the integration of such technologies is still in its early stages.
Despite the growing potential of these tools, it will likely take up to ten
years before key sectors reach mature digitisation, where advanced
technologies are utilised across the industry.

The reports further highlight BIM as the most influential technology driving
change, with significant uptake anticipated within the next 3 to 5 years.
Following BIM, technologies such as 3D printing, augmented and virtual
reality (AR/VR), integrated construction management tools, and drones are
also expected to play a critical role in shaping future industry practices.
However, the extent to which these technologies will be adopted depends
largely on the current level of knowledge within the industry. While some
technologies, such as BIM and integrated cost management, have already
gained widespread awareness, others like 3D printing, CNC (computer
numerical control), and drones remain less understood by many within the
sector. This knowledge gap underscores the need for comprehensive
training and upskilling to ensure that the workforce can harness the full
potential of emerging technologies.

Together, these developments suggest that while the construction industry
is poised for a technological transformation, the pace and depth of this
shift will depend on overcoming challenges related to digital maturity,
knowledge dissemination, and the development of a skilled workforce.

Designers and builders believe that BIM is the technology driving

O major changes in the coming 3 to 5 years... 3D printing, AR/VR,
integrated construction management tools are the main technology
trends after BIM. However, these responses should be understood in
the context of level of knowledge possessed by respondents on
advancement of technologies and their capabilities as it is likely
that more people are much more aware of BIM, Integrated Cost
Management, CNC, 3D printing and drones as technologies (Perera
et al. 2021: 12).
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Anticipated Shift 2:

Robotics are slowly improving
productivity and efficiency and can
support environmental sustainability

Australia’s construction industry has been characterised as “slow” to
transition to robotic technologies, yet has also demonstrated leadership
in innovation in robotics and in uses of robots on construction sites.

Robotics Australia Group’s 2025 Robotics Roadmap is optimistic about
the future of robotics in the Australian construction industry. It indicates
that the industry’s engagement with robotics is growing with a set of
new strengths, wins and opportunities since 2002 including new interest
and investment in technology from state, federal, and venture funding, a
strong safety focus and involvement of education institutions, alongside
Australia’s strength in field robotics for outdoor use (Robotics Roadmap
for Australia 2025: 56). The report highlights a series of new innovations
in robotics for instance bricklaying, demolition, drone inspection and 3D
printing, robotic drilling and in software (Robotics Roadmap for
Australia 2025: 58, 62). However it notes current market resistance to
robotics at present in relation to factors including: cost; industry culture;
complexity; regulation and compliance; workforce; scheduling, lack of
incentives and of research and development initiatives; unknown safety
concerns (59-60).

The Roadmap suggests that robotics support the net zero transition in
multiple ways, but enabling sustainability measures. With reference to
the construction industry it particularly highlights uses of “robotics for
infrastructure and building inspections” (2025: 285).

Australia’s construction sector faces many future challenges,

O especially in regions and remote areas. They include escalating
cost pressures, thinner profit margins, skills shortage, a shortage
of social housing, changing climate and safety risks. Robotics will
help to overcome these challenges by providing a cost-effective
and safe solutions to help boost productivity and improve
efficiency (Robotics Australia 2025: 67)

More specialised technologies and those with fewer direct use
cases in construction and engineering had significantly lower
levels of usage, such as blockchain (25%), augmented reality (24%),
robotics (22%) and digital twin (21%) (Autodesk & Deloitte 2024: 20).
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Inspection robots are
increasingly being used for the
maintenance of renewable energy
infrastructures. They also help in
constructing energy-efficient
buildings by performing tasks
like insulation and sealing
(Robotics Australia 2025: 285)
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81%

of businesses say
upskilling existing
workers is the most
effective approach
to tackling the
digital skills gap.

People and Skills

Anticipated Shift 3:

The future construction workforce will require
hybrid skill sets that combine digital literacy with
trade expertise.

In the construction industry, technology is poised to play an increasingly
central role across all phases of planning, design, and delivery. As the sector
moves towards greater digitalisation, the skill requirements of the workforce
are also undergoing a significant transformation.

Future workforce models, as articulated in recent industry reports,
emphasise a shift away from narrowly defined trade-based roles towards
more hybrid forms of expertise. Traditional trade skills will remain critical,
particularly in the physical execution of work, but they will no longer be
sufficient on their own. Instead, workers will be expected to complement
their technical and manual capabilities with a range of digital proficiencies.
This underscores the growing interdependence between physical and
digital domains. Workers will need to navigate environments where
machine learning tools provide real-time data, where digital twins model
project performance and risks, and where remote collaboration tools are
essential for multidisciplinary teams. Future workers will also need to be
trained to co-work with robotic and automated technologies and systems.
As such, a digitally competent workforce capable of adapting to and
leveraging emerging technologies, will be essential not only to improve
productivity but also to meet evolving compliance, safety, and
sustainability standards.

Businesses are primarily seeking to upskill their existing

O workers first and foremost, with 81% reporting this as the
most common and most effective approach to tackling the
digital skills gaps (Autodesk & Deloitte 2024: 34).

In the next five years, expect to see a new generation of

robotics savvy engineers, especially in construction and
civil engineering (Robotics Australia 2025: 65).
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Anticipated Shift 4:

Education, training, and professional
development systems are being restructured
to integrate digital competencies.

Several reports highlight the shift in vocational education and
apprenticeship programs to embed digital tools and concepts within core
curricula. This includes the incorporation of BIM, simulation environments,
and digital safety protocols into both initial and ongoing training. Industry
partnerships with educational institutions are positioned as critical to
ensuring a digitally capable workforce pipeline.

Education, training, and professional development systems in the
Australian construction industry are undergoing targeted transformation
to embed digital competencies in response to the sector’s evolving
technological landscape. Several industry reports recognise that
developing a digitally capable workforce requires the integration of
digital tools and knowledge within vocational education and training
(VET) and apprenticeship pathways. For example, initiatives such as
Building Information Modelling courses illustrate efforts to formalise
BIM training within accredited programs (State of Victoria 2018).
Similarly, the Australian Digital Capability Framework (Australian
Industry Standards 2022) has been positioned to guide training
providers and employers in embedding digital fluency across
occupations, including those in construction.

Investment in training and capability building would likely be the

O most impactful enablers for a faster trajectory towards higher digital
maturity, followed by work to reduce barriers related to costs and
system interoperability supported by a common data environment
(Perera et al. 2021: vi).

Universities and TAFEs across Australia are recognising the need for

dedicated robotics courses for employees in the construction sector
(Robotics Australia 2025: 65)
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People and Skills

Anticipated Shift 5:

Firms will be required to invest in ongoing
digital upskilling to remain competitive.

The reviewed reports emphasise that firms must develop internal capacity for
continuous learning and digital adaptability. This includes formalised training
programs, the use of digital inclusion strategies, and fostering a culture that
supports innovation and lifelong learning. Future competitiveness is linked to
the ability to anticipate and respond to rapid technological change.

Prioritising employee safety, training and upskilling is vital to
bridging future skill gaps and reducing reliance on skilled migration.
This can include various approaches, from in-house training to
apprenticeships, or higher education programs tailored to developing
the next generation of industry professionals (QBE 2024: 15).

Industry will also be working closely with TAFEs and Universities to
give students more exposure to the latest technology in the building
sector (Robotics Australia 2025: 65).

Complications:

Structural and cultural barriers to
digital workforce transformation

Despite the optimistic projections across reports, several complications are
either under emphasised or absent. The assumption of universal access to
digital training overlooks existing digital divides shaped by age, class, and
geography. Additionally, the sociocultural embeddedness of trade identities
may lead to resistance to digital transformation, particularly where informal
knowledge and tacit skills remain valued. Reports generally do not account
for how labour hierarchies and workplace culture shape the uptake of digital
tools. Without addressing these social dynamics, digital inclusion policies
risk reproducing or exacerbating inequalities within the workforce.

Additionally, while the reports reviewed are highly aspirational and give
guidance related to existing and future training needs, responsibilities and
outcomes, they do not account for the implications of the fragmented
structure of the industry and its subcontracting culture, its project-base and
investment cycles for training. Each of these in different ways complicates
the possibilities that some organisations and individuals have to deliver or
participate in training (Pink et al. 2024).

However, Pink et al. (2024) argue that as automation and robotics become
more prevalent, there's a risk of undervaluing the tacit knowledge that
experienced workers bring to the job. They further stress that successful
integration of digital tools requires acknowledging and incorporating this
implicit expertise, ensuring that technological advancements complement
rather than replace human skills (Lyall & Pink 2025).
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10%

of industry net
growth is needed

130,000

people need to join
the construction
workforce

Trend 2: A Growing Workforce
and Intergenerational Transitions

Across the industry reports reviewed, the ageing profile of Australia’s
construction workforce is identified as a key concern shaping future
labour capacity. As a significant proportion of skilled tradespeople
approach retirement, the reports point to the need for generational
renewal, knowledge transfer, and proactive workforce planning to
ensure continuity of expertise and productivity within the sector.

To be able to keep up with current and future demand, the
industry needs net growth of around 10 per cent. About 130,000
people need to join the workforce, on top of those needed to
replace those who leave. If the workforce can rapidly increase
from 1.37 million to 1.5 million, then the industry may be able to
meet the targets of the National Housing Accord for 1.2 million
new homes by the end of 2029 by the skin of its teeth (Master
Builders Australia 2024a: 4).
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Anticipated Shift 1:

The construction workforce is experiencing a
significant demographic shift due to ageing.

Reports consistently note the growing proportion of older workers in
skilled trades and supervisory roles. This trend is forecast to result in
widespread retirements over the coming decade, creating potential skills
gaps, productivity pressures, and project delivery risks if not adequately
addressed through succession planning.

With an ageing workforce and increasing demand for
housing and infrastructure, Master Builders anticipates

that at least half a million people must enter the industry
over the years to 2029 (Master Builders 2024b: 7).

500,000

new workers
needed by 2029

Anticipated Shift 2:

Strategic recruitment of workers is essential
to mitigate projected labour shortages.

Strategic recruitment is widely recognised across the reviewed reports
as essential to addressing ongoing and future labour shortages in the
construction industry. These shortages exacerbated by an ageing
workforce, limited new entrants, and increasing project demands, are
particularly acute in trades and blue-collar occupations. In response,
the reports emphasise the importance of attracting younger
generations to the sector, not only to sustain industry capacity but also
to address emerging skills gaps associated with the transition to
net-zero targets. Proposed strategies include rebranding the industry
to improve its appeal, enhancing career visibility through educational
and training institutions, and promoting the diversity of career
pathways available within construction. Together, these initiatives
reflect a growing recognition that workforce renewal is not only a
matter of filling immediate gaps, but also a necessary condition for
achieving long-term sustainability and innovation in the sector.

The construction industry is facing a skilled workforce
O shortage, with limited potential for the workforce to be
28,000 reinforced by additional workers. This shortage,
job vacancies particularly acute in trades and blue-collar labour, is
across trade and currently facing nearly 28,000 vacancies—almost double
blue-collar roles the pre-COVID-19 average (QBE 2024: 11).
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Anticipated Shift 3:

Cultural and structural reforms are
needed to appeal to younger generations.

Industry reports suggest that workplace reform is required to align with
the values and expectations of younger workers. These include flexible
work arrangements, meaningful career development, stable employment
conditions, and a greater emphasis on health, safety, and wellbeing. Such
reforms are framed as crucial to improving the sector’s appeal and
retention outcomes.

8Xx

Construction workers are 8

times more likely to die from 0 o
suicide than a workplace 59 /0 63 / (0]
incident (National Construction

. f workers are unsatisfied of the workforce is considering
Industry F 2025: 0
ndustry Forum 2025: 6) with their work life balance leaving the industry (National
(National Construction Construction Industry Forum
Industry Forum 2025: 6). 2025: 6).
Complications:

Structural disincentives and socio-cultural
gaps in intergenerational workforce planning

While the reports present a strategic vision for generational renewal,
they tend to underplay the broader structural barriers deterring youth
participation (Lingard et al. 2025). These include precarious
employment arrangements, limited career progression, decline of the
apprenticeship system, and exclusionary workplace cultures often
perceived as hyper-masculine or resistant to change (Ghanbaripour
et al. 2023; Liu et al. 2023; Pink et al. 2024; Yan et al. 2024).
Furthermore, intergenerational knowledge transfer is often informal
and context-dependent; institutionalising it may not adequately
preserve tacit or experiential knowledge (Lyall & Pink 2025). Reports
also offer limited engagement with how younger workers' values such
as climate-consciousness, care responsibilities, and desire for
meaningful work might conflict with prevailing industry norms.
Without addressing these complex dynamics, workforce renewal
strategies risk being superficial or ineffective.
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The industry must be able to meet
current and future needs through a
more diverse, stable and inclusive
workforce (National Construction
Industry Forum 2025: 8)

Trend 3: Workforce Diversity
and Inclusion Initiatives

Across the construction industry reports reviewed, increasing workforce
diversity and promoting inclusive practices are presented as essential
strategies for ensuring long-term workforce sustainability and
innovation. The sector’s ongoing challenges with gender imbalance,
underrepresentation of Indigenous and culturally diverse workers, and
systemic inequities have prompted calls for transformative change in
recruitment, training, and organisational culture.

The HomeBuilder initiative will drive demand for various

O tradespersons including bricklayers, carpenters and joiners,
electricians and plumbers. Meanwhile, procurement professionals,
engineers and architects will be required to support new precincts
and infrastructure growth in regional Victoria. Construction
managers and supervisors will also be needed to support Tier 1 and 2
contractors across Victoria in the delivery of major commercial and
civil infrastructure projects. Scientists such as geologists,
geophysicists and hydrogeologists will be needed to determine
materials, energy, weather, and the environmental impact on
construction projects. Their focus will be on keeping buildings safe,
healthy, comfortable and efficient (Victorian Skill Authority 2022).
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Anticipated Shift 1:

Workforce diversity is positioned as a strategic
imperative, but must be accompanied by fair
pay and decent working conditions.

Reports highlight that while a diverse workforce is critical to addressing
labour shortages and fostering innovation, diversity alone is insufficient.
To attract and retain workers especially from underrepresented groups,
industry practices must also ensure equitable pay, secure employment,
and dignified working conditions. Diversity is thus framed not only as a
matter of equity and resilience but as one that must be grounded in
material improvements for workers across all roles.

1 5.1 0/0 CONSTRUCTION INDUSTRY

1 1 -80/0 ALL INDUSTRIES

DEWR [Department of Employment
and Workplace Relations] estimates
using HILDA wave 23 that in 2023-24
15.1% of all employees employed in
the Construction industry appeared
to be receiving less than the National
Minimum Wage, compared to 11.8%
for all industries (National
Construction vs all industries: Construction Industry Forum 2025: 7)

Employees below minimum wage

The Fair Work Ombudsman
recovered more than 13.5 million for
3501 workers (National Construction
Industry Forum 2025: 7)

$13.5M+

recovered for
3501 workers
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Anticipated Shift 2:

Targeted programs aim to expand
training and employment opportunities
for marginalised groups.

In the reviewed reports, initiatives focused on improving access for
women, Indigenous workers, and culturally diverse communities are
central to inclusion strategies. These include targeted apprenticeships,
outreach programs, and partnerships with community organisations to
support pathways into the industry for historically excluded populations.

Inclusion strategies for excluded populations

\%4

Culturally diverse communities

v
Indigenous workers
4 I

25.3%

Apprenticeships Outreach programs Partnerships with community organisations
Gender pay gap data for the

A\
-
@ construction industry was

25.3% compared to 12.1% across
all private sector employers
with 100 or more employees
(National Construction Industry

. 10%
Forum 2025: 6).

In 2021, 10.0% of all
employed indigenous
Australians were
employed in the
construction industry

2772 women commenced an
apprenticeship or traineeship
while 1929 cancelled, in 12

2772

Commepcedh?‘” months to 30 Sep 2024 (National Construction
apprenticeship . .
or traineeship (National Construction Industry Forum 2025: 7).

Industry Forum 2025: 7).
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People and Skills

Anticipated Shift 3:

Inclusive organisational practices,

including flexible work, parental leave, and
anti-harassment measures, are promoted
to improve retention and workplace culture.

Reports emphasise that building an inclusive construction workforce requires
more than recruitment targets; it depends on sustained organisational change.
Key strategies include flexible work arrangements, equitable parental leave,
culturally safe practices, and robust anti-harassment policies. These measures
are designed to create safer, more supportive environments that retain women,
caregivers, and workers from diverse and marginalised backgrounds, while
fostering a respectful and resilient workplace culture.

80/0 OF MEN

In the five years to 2022,
women were significantly
more likely to be harassed in

. . (o)
construction, at an estimated 36 / (0]

29% of women compared to 8% of employers do not
of men (National Construction provide employer-funded

paid parental leave
(National Construction
Industry Forum 2025: 7).

Industry Forum 2025: 7).

Anticipated Shift 4:

Recruitment and leadership development
strategies are being reoriented to challenge
systemic exclusion.

The reports highlight the need to reform recruitment practices to identify and
remove systemic barriers, including gendered assumptions and racial bias in
hiring and promotion. There is also increasing attention to the development
of diverse leadership pipelines as a means of shifting organisational culture
and achieving more equitable representation in decision-making roles.
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15.5%

of managers employed in
the construction industry
in their main job were
females in August 2024
(National Construction
Industry Forum 2025: 7)
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People and Skills

Trend 4: Increasing Demand for
Green Skill Sets and Jobs

The reports reviewed consistently highlight a growing demand for new
skill sets and occupational roles within the Australian construction sector,
driven by national and global shifts towards sustainability and climate
resilience. As construction becomes central to the delivery of net-zero
infrastructure and energy-efficient buildings, workforce planning is
increasingly oriented around climate-aligned capabilities.

Anticipated Shift 1:

The transition to net-zero will require a
geographically mobile and adaptable
construction workforce

As infrastructure projects increasingly span regional and remote areas
particularly in renewable energy zones and large-scale retrofitting
initiatives, the construction workforce must be capable of relocating in
line with shifting project demands and timelines. Flexible deployment
models, including rotational and mobile teams, will be critical to ensuring
the timely and efficient delivery of both new builds and upgrades. To
facilitate this mobility, reports call for supportive measures such as
modular housing, relocation subsidies, and tailored regional training
programs. However, workforce mobility must be managed carefully to
mitigate adverse effects on local communities, including housing
shortages and strain on local infrastructure.

In addition to spatial mobility, the workforce must also be versatile in its
skills, able to deliver both comprehensive and incremental upgrades.
Retrofitting homes to be all-electric and climate-resilient will require
construction workers capable of integrating energy efficiency
improvements alongside general maintenance and adaptation work.

The build out and transformation of facilities and infrastructure
required across the country will require a workforce that is flexible
and mobile. Much of this work will be in regional and remote areas
and will require different numbers and kinds of workers for various
stages, from initial construction to ongoing maintenance. (Climate
Change Authority 2024: 186).

Our findings suggest that a workforce capable of upgrading homes
to all electric and ‘climate-ready’ will be critical to deliver the
greatest reduction in emissions, bill savings, and peak demand.
(Climateworks centre 2023: 34).
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$500M+

could be invested in
the construction
industry by 2030 if
Australia accelerates
its transition to
sustainable housing

7,000+

New jobs could
be created

Anticipated Shift 2:

New roles are emerging to support green
infrastructure and sustainable building systems.

Reports reviewed identify the decarbonisation of the built environment as
a major catalyst for change in workforce composition and its growth. The
reports point to the rapid growth of specific occupations listed below in
Table 1 (Climateworks centre 2023; Victorian Skills Authority 2022;
Master Builders 2023), involving occupations such as green building
designers, energy efficiency engineers, environmental compliance
specialists, solar panel installers, retrofitting specialists, sustainability
assessors, and low-carbon materials experts. These roles are projected
to become core components of construction project teams, especially in
residential and large-scale infrastructure developments aligned with
sustainability goals.

Accelerating Australia’s transition to sustainable housing could
both protect the home building sector, as well as spur growth in
delivering more than half a billion dollars of additional investment
in the construction industry by 2030 and create over 7,000 new jobs
(ASBEC 2021: 9).

A slow and unwieldy VET system has been a brake on the
development of relevant and meaningful qualifications for
electrical and mechanical tradespeople in renewable energy
(Climate Change Authority 2024: 186).

Australia has a trainer shortage to deliver the training necessary

for the near-term priorities of deploying renewable energy and
housing upgrades (Climate Change Authority 2024: 186).
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Sub-Sector

Occupation/Role

Energy Efficiency & Retrofit

Energy rating assessors

Gap sealers

Curtain pole installers

Carbon monoxide alarm fitters

Insulation installers

Window installers

Energy auditors

Energy efficiency engineers

Electrification & Appliances

Gas plumbers

Electricians

Engineers (HVAC and mechanical)

Renewable Energy
Infrastructure

Solar installers

Wind turbine technicians

Electrical line workers

Professional truck drivers

Heavy Infrastructure

Tunnellers

Structural design engineers

Engineering surveyors

Geotechnical engineers

Traffic engineers

Rail signalling engineers

Workplace Safety
& Risk Management

Hazardous materials labourers

Risk analysts

Regulatory affairs specialists

Table 1: Roles in demand in the construction industry.
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Anticipated Shift 3:

Vocational education and training systems
need to support low-carbon career pathways.

Reports reviewed assert that Australia’s education and training systems
must undergo significant reform to meet the demands of a low-carbon
transition in the construction sector. Central to these recommendations is
the need to embed sustainability competencies (such as environmental
literacy, emissions reduction strategies, and life-cycle assessment) within
traditional trade qualifications. In parallel, there is a growing emphasis on
developing new certifications aligned with emerging climate-smart roles in
construction, particularly those linked to electrification, energy efficiency,
and supply chain decarbonisation.

Several reports stress that the existing workforce is not adequately equipped
for the scale and urgency of transformation required. As such, education and
training are positioned as critical enablers of industry-wide capacity building
and workforce readiness. This includes upskilling workers for the design,
installation, and maintenance of sustainable technologies, as well as
supporting transitions from other sectors into green construction roles.

The wide scale electrification of Australia’s built environment will
require significant investment into upskilling the supply chain. (Green
Building Council Australia & Property Council of Australia 2023: 19).

Much of Australia’s building sector workforce including architects,
designers, installers, maintenance workers and tradespeople, is not
equipped for the immediate and urgent change required to electrify
our buildings (Green Building Council Australia & Property Council of
Australia 2023: 25).
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Skills shortages around energy

efficiency is hampering efficiency
improvements in the building and
transport sectors (ASBEC 2021: 27).
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Anticipated Shift 4:

Firms must train workers in life cycle assessment
to meet new environmental standards.

New sustainability regulations are changing how construction projects are
planned and delivered. Life cycle assessment (LCA) tools, which measure
the environmental impact of buildings over their lifetime, are becoming a
standard part of project planning and reporting. To use these tools
effectively, workers at all levels (such as tradespeople, supervisors, and
managers) need to understand what LCA is and how it affects their work.
This means firms will need to update training programs so that the entire
workforce is prepared to meet new environmental standards and support
compliance across the construction process.

Shortage of specialist skills with product, LCA, embodied carbon
assessment (CEFC 2021: 69).

Complications:

Uneven labour transitions and risks
of exclusion in emerging green roles

Despite the future-oriented framing of green skills, many reports do not
account for the complexity and unevenness of labour market transitions.
Regional disparities in training access, education gaps, and persistent
gendered divisions of labour may limit who benefits from the shift to
low-carbon construction. Without support, workers currently in
carbon-intensive roles risk displacement or exclusion (Barreto et al. 2023).
Furthermore, the assumption that green jobs are inherently equitable
overlooks how many of these roles are emerging within casualised or
male-dominated sectors. Without structural changes to employment
practices, education systems, and industry norms, the green transition
may reproduce rather than redress existing forms of workforce inequality
(Clarke et al. 2024).
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https://espace.library.uq.edu.au/data/UQ_93110de/ResearchReport_UQ_LL_May2022.pdf? dsi_version=dae742ca3f5c4b31f8bc04861eb28051&Expires=1752022469&Key-Pair-Id= APKAJKNBJ4MJBJNC6NLQ&Signature=c9IsQ2jIwZLxNdFKrXxehgZOULNz8dGyvfw-nZoxc TPCASU45PX9m9Kycar~kf2F~2SMtmnlrGYRd04s5RYoS56WAdOq0QG8hnwbV6hTj Uk29rUr5RJc43EjusxfkqHqAlhBfQ0F2BFlaUjkh1xgqR25XjUVH~M3MbWXMVX2Qj7QHuEL Wz2IBVNeQbGbVhXeobLhXS6zFEPdjfP9WlL7UQI7fqqkWcUHm93ykANl91WYkCP7oy8 BWtkcbkbNn3XTFSZiFFs7B78tbL3n6HDVPX8ZdRK0uEgW3Ccyw93~fXmqCvxqnt-KRDy MMnyiVD4R9lP7RVb0ga1Oj~CCXCGEHw__
https://espace.library.uq.edu.au/data/UQ_93110de/ResearchReport_UQ_LL_May2022.pdf? dsi_version=dae742ca3f5c4b31f8bc04861eb28051&Expires=1752022469&Key-Pair-Id= APKAJKNBJ4MJBJNC6NLQ&Signature=c9IsQ2jIwZLxNdFKrXxehgZOULNz8dGyvfw-nZoxc TPCASU45PX9m9Kycar~kf2F~2SMtmnlrGYRd04s5RYoS56WAdOq0QG8hnwbV6hTj Uk29rUr5RJc43EjusxfkqHqAlhBfQ0F2BFlaUjkh1xgqR25XjUVH~M3MbWXMVX2Qj7QHuEL Wz2IBVNeQbGbVhXeobLhXS6zFEPdjfP9WlL7UQI7fqqkWcUHm93ykANl91WYkCP7oy8 BWtkcbkbNn3XTFSZiFFs7B78tbL3n6HDVPX8ZdRK0uEgW3Ccyw93~fXmqCvxqnt-KRDy MMnyiVD4R9lP7RVb0ga1Oj~CCXCGEHw__
https://www.vic.gov.au/sites/default/files/2023-05/22508VIC_Course_in_Building_Information_Modelling_%28BIM%29_V1.1.pdf
https://www.vic.gov.au/sites/default/files/2023-05/22508VIC_Course_in_Building_Information_Modelling_%28BIM%29_V1.1.pdf
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