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 Introduction 

1.1 Industry context 

Detached housing is a significant source of housing in Australia. In 2021, 70 per cent of 
the total 10.8 million private dwellings counted in the census were detached houses 
(ABS 2022). Figure 1 shows the number of new detached house commencements per 
quarter versus the number of total new residential dwelling commencements since 
1980. The percentage of detached dwelling commencements shows a generally upward 
trend after a historic low in 2016, reaching 60 per cent in 2025. Table 1 shows the 
number of detached dwelling commencements versus the total number of dwelling 
commencements in different Australian states and territories since 2021. It shows that, 
with the exception of the Australian Capital Territory, detached housing 
commencements dominate the market in all jurisdictions. 

Figure 1: Detached residential commencements versus total residential 
commencements, Australia 

 
Source: Source: ABS (2025a). 
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Table 1: Detached commencements vs total residential commencements in Australia 
states and territories since 2021 

State/territory NSW Vic Qld SA WA Tas NT ACT 

Detached house 
commencements 119,094 176,341 115,524 48,171 79,905 13,060 2,211 5,409 

Total residential 
dwelling 
commencements 235,255 278,714 177,993 60,913 93,036 14,066 2,528 21,150 

Percentage of 
detached house 
commencements 51% 63% 65% 79% 86% 93% 87% 26% 

Source: ABS (2025a). 

The data show that detached housing output has remained relatively static over the 
past four decades despite rapid population growth (ABS 2025a). Although, overall, the 
number of houses under construction has increased, the actual number of completions 
per quarter (house production) has remained static. 

Stagnant supply is not the only issue. The construction completion time has also 
increased over the past decades (Figure 2). Buyers often bear additional costs 
associated with increased completion times through paying both rent and mortgages. 
This rental demand reduces the amount of private rental stock available to others. In 
1992, the national average house completion time was five months. In March 2024, it 
was 10.8 months (Figure 3). Despite conventional belief, this increase is not related to 
the larger size of detached houses. Rather, lengthier completion times are caused by 
industry constraints and challenges, as described in this paper. 

Figure 2: Detached homes under construction and completed 1980-2024, Australia 

 
Source: ABS (2025a). 
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Figure 3: Average house completion time (months) 

 
Source: ABS (2025a) 

1.2 Capacity constraint 

The detached housing industry is facing systemic capacity constraints that have 
prevented an increase in production, despite periods of high demand. These capacity 
constraints are observed and felt at the industry level, not at the level of individual 
firms. 

The research finds that the industry is calibrated to operate within a specific production 
limit. This limit applies across the supply chain, trades and material availability. Firms, 
as autonomous entities, may believe they can independently increase their production. 
However, the interconnected structure of the industry makes this nearly impossible. For 
instance, even if a medium-sized builder aims to double their production, their ability to 
do so would be constrained by the shared resources of the industry, such as trades, 
materials and suppliers. 

This phenomenon is illustrated by the COVID-19 pandemic industry boom in which 
capacity constraints were felt across materials, such as timber, steel, windows and 
scaffolding, and trades, such as concreters, framers, lock-up carpenters, roof tilers, 
bricklayers and scaffolding crews. 

Increasing capacity at one stage of construction (e.g. increasing the number of 
concreters and concrete supply to increase the number of slabs) will not improve the 
total production capacity of the industry because additional capacity to process the 
extra workload cannot be brought to bear in the subsequent stages. 

These systemic constraints carry important implications for housing policy. Unless the 
industry’s overall production capacity is expanded, interventions such as improved 

4

5

6

7

8

9

10

11

12
M

ar
-1

98
7

A
ug

-1
98

8
Ja

n-
19

90
Ju

n-
19

91
N

ov
-1

99
2

A
pr

-1
99

4
S
ep

-1
99

5
Fe

b-
19

97
Ju

l-
19

98
D

ec
-1

99
9

M
ay

-2
00

1
O

ct
-2

00
2

M
ar

-2
00

4
A
ug

-2
00

5
Ja

n-
20

07
Ju

n-
20

08
N

ov
-2

00
9

A
pr

-2
01

1
S
ep

-2
01

2
Fe

b-
20

14
Ju

l-
20

15
D

ec
-2

01
6

M
ay

-2
01

8
O

ct
-2

01
9

M
ar

-2
02

1
A
ug

-2
02

2
Ja

n-
20

24



AHURI Technical Paper: Transforming detached housing construction  4 

planning, faster building approvals or economic stimulus packages are unlikely to result 
in a meaningful increase in housing supply. 

A detailed understanding of the industry’s production limits is essential to address this 
issue effectively. Multiple interrelated factors shape the industry’s capacity, spanning 
workforce, supply chains, construction process, technology and regulations. These 
elements are interconnected and must be examined systematically to reveal how they 
collectively influence the industry’s ability to increase production. 

System of work 

A system of work framework goes beyond single projects to processes and practices at 
the company level and beyond. A system of work includes organisation and coordination 
of processes, procedures and practices, such as project planning, design and 
engineering, procurement and logistics. A well-defined and implemented system of 
work improves productivity and efficiency and ensures consistency across projects. 

Market 

Beer, Sharam et al. (2026) identified market volatility as a critical problem constraining 
industry output and innovation internationally. Sharam, Zolghadr et al. (2026) provide 
evidence that market volatility is highly significant for both detached and high-rise 
housing construction in Australia. Boom cycles create demand for materials and labour, 
which results in inflation of construction inputs and contributes to increased delays as 
scheduling challenges increase in complexity, leaving building firms and contractors at 
heightened risk of insolvency. Too much work is as problematic as too little. Too much 
work carries the risk of increased defects due to the pressure of juggling jobs and the 
entry of marginal firms and unqualified labour. Downturns result in the exit of firms as 
work dries up. A proportion of the workforce leaves, permanently increasing the 
difficulty of maintaining, let alone replenishing, the workforce. 

Booms and busts reflect broader economic cycles, but the frequency and intensity of 
peaks and troughs is exacerbated by policy measures that encourage property 
speculation and by economic stimulus measures. Importantly, the use of interest rates 
to manage inflation stimulates and dampens housing demand, introducing significant 
volatility into house building. House building primarily operates on the basis of sales-
driven production, and such volatility is significant for creating work-in-progress (WIP) 
delays (Arashpour, Wakefield et al. 2014; 2016). 

Supply chain 

Australian house building supply chains, from raw materials to final products, span a 
large and complex network of stakeholders with different and sometimes conflicting 
goals and interests (Grenzfurtner and Gronalt 2021). Therefore, coordinating the flow of 
materials, products, services and capital can be challenging (Luo, Jin et al. 2020). 
Supply chain disturbances, either due to coordination problems among stakeholders or 
external shocks such as COVID-19 (Chih, Hsiao et al. 2022) can cause extended delays 
and cost overruns. 
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Workforce 

Building a house requires the contractual engagement of approximately 100 specialised 
trades and suppliers (Dalton, Dorignon et al. 2023). Often there are no direct 
connections among trades or between trades and professions (e.g. architects, 
engineers, planners) on site, which has implications for efficiency and quality. Detached 
housing building methods are heavily reliant on a pool of highly trained trade 
subcontractors (Newton, Murray et al. 2011) and any change in the availability of these 
trades and their costs has a direct impact on the house building process. The large 
number of variables and causation factors makes it challenging to understand the 
impact of the labour market on construction (Gharaie, Wakefield et al. 2010). 

Technology 

Innovative technologies could enhance the economics of housing delivery (Wakefield, 
Murray et al. 2012). Detached house construction processes are mostly site-based and 
labour-intensive (Mostafa, Chileshe et al. 2016) and the industry has been slow to 
adopt technological innovations (Tsz Wai, Wai Yi et al. 2021). Productivity is also 
problematic (Böhme, Escribano et al. 2018). Modernisation through offsite 
manufacturing technologies (Gan, Chang et al. 2018) has not been widely adopted in 
Australia compared to Sweden and Japan (Bertram, Fuchs et al. 2019). Generally, new 
technological developments are not readily accepted by the Australian house building 
industry even when products receive positive feedback from tradespeople and end users 
(Zou and Alam 2020). In part, this is because such technological developments have 
not been driven by a strategic understanding of the industry. Instead, these ‘solutions’ 
are being applied in the absence of knowledge of the actual problems that cause 
material and labour cost increases and time delays. 

Regulation and policy 

The Inquiry Report (Sharam, Zolghadr et al. 2026) provides a detailed assessment of 
regulation and policy. Building contracts reflect Australian Consumer Law and provide 
clients with protection against price increases. Builders allow for contingencies; 
however, pandemic-induced material cost inflation and increased labour costs have 
contributed to record-level insolvencies, revealing an inherent tension that remains 
unresolved. Consumer law protects price, and the National Construction Code is 
intended to protect quality, but poor building code enforcement allows quality to be 
sacrificed in the effort to build to time and cost constraints. Insurance mechanisms 
provide inadequate protection against defects. As a result, risk is shifted inappropriately 
to consumers and, to some extent, to taxpayers. The Inquiry Report argues that the 
regulatory burden on builders is a consequence of extensive subcontracting with too 
many builders operating at suboptimal size, noting that many have inadequate business 
skills. Rather than any kind of deregulation of the building code, the Inquiry Report 
argues that the size of firms needs to increase to provide the capacity to operate to the 
standards society demands regarding safety and performance. 
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1.3 Research methods 

1.3.1 Aims and objectives 
This technical paper is one of three supporting research projects for a wider AHURI 
Inquiry into detached and high-rise housing in Australia (Sharam, Zolghadr et al. 2026). 
This project focuses on the detached house building sector; Beer, Sharam et al (2026) 
examine international innovation; and Lee, Mojtahedi et al. (2026) examine high-rise 
housing construction. 

The aim of this project is to identify construction constraints in the detached house 
building sector and propose changes that are likely to have the greatest impact on 
improving completion times and increasing supply responsiveness. Specifically, the 
project addresses three research questions: 

• RQ1. How do constraints limit the industry’s capacity to produce more and better 
houses more quickly? 

• RQ2. What are the most effective solutions for alleviating the constraints given 
broader social, environmental and economic goals? 

• RQ3. What policy recommendations follow to facilitate solutions for improving house 
production? 

1.3.2 Research approach 

Conceptual framework 

This research conceptualises detached house building as a system of systems (SoS) in 
which autonomous subsystems (Keating, Padilla et al. 2008) voluntarily interact to 
serve an agreed purpose (Maier 1998; see Sharam, Zolghadr et al. 2026 for a full 
explanation). The behaviour of an SoS emerges because of interactions of autonomous 
systems components (DeLaurentis and Callaway 2004). Conceptualising the industry as 
an SoS informs policy development through clarifying the interactions of different 
stakeholders as autonomous subsystems of the SoS, within and across different 
domains. The research design for this project comprised three phases, as outlined 
below.  

Phase I: Literature review and stakeholder interviews 

Phase I identified the constraining factors and opportunities to improve production 
capacity. A literature review was conducted and industry practitioners were interviewed. 
Collecting these data enabled exploration and investigation of the dynamics of the 
industry. 

Research participants were drawn from a diverse range of organisations and roles 
directly involved in the detached housing construction process. These included large 
volume builders, and medium- and small-sized builders, material suppliers, construction 
and building managers, site supervisors, tradespeople, peak bodies, regulators and 
policy makers. Table 2 lists the interview participants, highlighting their diverse 
backgrounds. 
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Table 2: Interview participants 

Role/expertise Code Number 

Builder (includes construction and contract 
managers and consultants) 

2, 13, 19, 23, 26, 29, 31, 32, 33, 35 10 

Regulator (includes statutory and co-regulation 
actors) 

18, 12, 27 3 

Construction lawyer 17 3 

Digital technology 6, 41 2 

Policymaker 24, 34 2 

Peak body (building, architecture, standards) 8, 14, 28 3 

Education (includes training) 10, 20, 21, 22, 23 5 

Standards 7, 15 2 

Total  30 

Source: Authors.  

Phase II: Modelling of industry dynamics 

In Phase II, the industry was modelled and simulations were used to explore its 
dynamics under various construction constraints and productivity improvements. The 
model closely simulates the internal dynamics of the industry and housing production in 
response to variation in demand and resource availability. It was verified through a 
range of tests and was reviewed and verified by detached house building industry 
experts. 

The simulation was developed through system dynamics (SD) modelling and agent-
based simulation. SD was used to study the behaviour of complex systems over time. It 
focused on understanding the feedback structures and dynamic relationships within a 
system. SD modelling captures nonlinear dynamics, delays and feedback mechanisms 
between different industry players. It allows policy makers to assess the potential 
impacts of interventions, evaluate policies and explore different strategies to improve 
system performance. 

The agent-based nature of the model aligns with the stage-based nature of the 
construction process, providing flexibility for experimenting with different 
configurations. Encapsulating the decision logic and dynamics within individual agents 
made the model easier to maintain and extend over time. Input data were obtained 
from publicly available sources (e.g. ABS) and the Phase I data collection. 

Phase III: Workshop 

In Phase III, policy recommendations were proposed, tested and further developed 
through a workshop with industry experts. The workshop brought together a group of 
participants to collectively envision and discuss various predefined scenarios related to 
specific research questions (Wright, Stahl et al. 2020). The participants were carefully 
selected to represent diverse views of the industry. They comprised a major volume 
builder, a major material supplier, two regulators, a policy maker and academics with 
extensive expertise in the field. 
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In the workshop, participants engaged in structured activities and discussion to explore 
potential futures (Duckett, Currie et al. 2022); identify potential risks, opportunities, 
challenges and uncertainties; and gain insight into the complex interactions, 
relationships and dynamics within the system under study (Andersen and Jæger 2001). 
The policy solutions identified in Phase I and Phase II were presented to participants for 
validation and/or refinement (Wardekker, van den Ende et al. 2020). 
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 System of work 

Understanding the system of work in the detached house building industry is critical to 
addressing Australia’s housing supply challenges. The way construction is organised and 
delivered influences the industry’s production capacity, its ability to adopt new 
technologies and its capability to maintain quality under pressure. Yet, despite its 
centrality, the system of work has received limited attention in both policy and 
research. By examining how house builders operate, how projects are managed, how 
labour and resources are mobilised and allocated, and how tasks are sequenced on site, 
this chapter provides insight into capacity constraints and how the industry’s structural 
features limit responsiveness. Without this insight, efforts to improve housing supply 
risk targeting areas that may not be the cause of the problem. 

2.1 Background research 

The Australian detached housing construction industry is composed of a large number of 
small, geographically dispersed companies and a small number of large companies. 
Both small and large building firms mostly provide project management services with 
very little direct employment. Builders heavily rely on subcontracting to complete 
building activities while typically leasing capital equipment (Dalton, Dorignon et al. 
2023). The builders, suppliers and subcontractors are operationally and managerially 
independent actors that collaborate voluntarily within the temporary organisations 
formed around housing projects to serve the ultimate purpose of the house building 
industry as a system of systems (SoS) (Zolghadr 2023). 

The predominance of subcontracting in the Australian house building industry 
(Steinhardt, Manley et al. 2020) translates to low capital intensity for builders – that is, 
most of the financial resources of builders are spent on wages associated with engaging 
skilled labour, equipment hire and material as opposed to capital stock. Due to low 
innovation levels, lack of automation and reliance on labour-intensive traditional 
construction methods, building firms cannot rely on their knowledge base or any 
complex/rare resources to serve as a competitive advantage as would be the case in 
other settings (Goh and Loosemore 2017). As a result of low capital intensity and low 
innovation levels, the barriers to entry are generally low and mostly limited to 
regulatory requirements and market conditions (Dalton, Dorignon et al. 2023). This 
contributes to the large number of building firms present in the market, intensifying 
competition and lowering market concentration. Builders compete for market share as 
well as access to the services and products of subcontractors and suppliers – that is, 
other autonomous actors of the house building industry SoS. Builders typically use a 
cashflow business model with relatively small margins on material purchases and work 
completed by subcontractors (Dalton, Dorignon et al. 2023). 

This reliance on a mobile subcontractor labour force and a cashflow business model, 
along with relatively short planning, financing and construction timeframes, allows 
detached house builders to respond quickly to changes in demand, and expand or 
downsize their operations in booming and busting markets (Dalton, Dorignon et al. 
2023). In booming markets, this might result in an uncontrolled increase in project start 
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rates, potentially leading to increased construction times due to insufficient available 
resources and disruptions to builders’ operations (Gharaie 2011). 

While the overall purpose of the house building industry is agreed upon by the actors, 
system-level behaviours such as total industry output, working arrangements, industry-
level sustainability measures and innovation uptake are beyond the control of any of the 
actors. Rather, due to lack of a central management structure and the autonomy of the 
actors, these system-level behaviours emerge because of the interactions of the actors 
(Zolghadr, Gharaie et al. 2022). Due to the predominance of subcontracting, emergent 
behaviour and lack of control are not only system characteristics at the industry level 
but also at the builder level. The autonomy of the subcontractors and suppliers limits 
the builder’s control over their operations. In the absence of central management and 
vertical integration, the working arrangements are largely decided based on mutual 
agreements, which, in turn, are influenced by industry norms that reflect the 
interactions of the autonomous actors. Therefore, driving industry-level change requires 
reworking the ‘rules of the game’ that govern the behaviour of the system actors. This 
change can be affected via education, regulation and policy (Dalton, Dorignon et al. 
2023). 

2.2 Builders as project management companies 

In the detached house building industry, builders primarily act as project managers 
rather than direct employers of construction labour. Their core function is to coordinate 
and manage the delivery of housing through the engagement of multiple 
subcontractors. While builders carry the financial and contractual responsibility for 
completing projects, they do not maintain a directly employed construction workforce. 
Instead, they organise and sequence the work of various external actors, including 
trades, suppliers and installers. This management model positions the builder as an 
orchestrator of the construction process rather than a producer in the traditional sense. 

The industry’s reliance on subcontracting is a defining feature of its system of work. 
Labour is generally sourced through a network of subcontractors who operate 
independently or in small teams, rather than through direct employment. This 
arrangement offers builders flexibility to adjust to fluctuating demand without the 
overheads associated with maintaining a permanent workforce. However, it also limits 
the builder’s influence over work quality, training and workforce development. The 
decentralised nature of subcontracting means that builders are often dependent on 
informal relationships and repeated engagement with subcontractors to maintain 
continuity in operations. 

Interviewee P27 noted that: 

The structure of the industry is such that it makes it hard for an innovative-
minded company to set up, start up, and undertake building of homes ... 
You’ve got subcontractor after subcontractor. You rarely find a building 
company that has all the trades within that same company. Very rare to find. 

Volume builders rely on centralised systems to allocate labour and materials to specific 
projects, but they do not exert direct control over how the work is executed on site. The 
majority of the builder’s employees are engaged in overhead roles while the actual 
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construction tasks are carried out by external subcontractors. Monitoring of the day-to-
day construction work and quality of completed jobs is undertaken by supervisors. 

2.3 Stage-based construction process 

House construction is organised as a sequence of defined stages from site preparation 
to completion, commonly recognised as slab (base), frame, lock-up, fixing and final. 
These stages serve as practical frameworks for coordinating the involvement of different 
subcontractors and trades. Each stage comprises a set of tasks performed by specialist 
workers, such as concreters for the slab, carpenters for framing, bricklayers and window 
installers for lock-up and interior fit-out trades for the fixing and final stages. 

The stage-based organisation of house construction introduces a high degree of 
interdependence between tasks, trades and suppliers, making the process particularly 
vulnerable to delays. Interviewees described how disruptions at any single stage, such 
as the inability to source timber for framing or delays in scaffold installation, could 
prevent subsequent stages from commencing. For example, delays in receiving windows 
affects the ability to reach lock-up, which in turn prevents bricklayers from starting their 
work. Similarly, if scaffolding cannot not be delivered on time, external cladding or 
rendering cannot proceed. This sequencing means that when materials or labour are 
unavailable, jobs often remain idle on site, with supervisors unable to progress them. 

Several builders reported experiences similar to what interviewee P32 described: 

So, then we had examples of not only do we have 250 slabs on the ground, in 
some cases the walls would turn up and they would just sit there for two weeks 
while we waited to get the fall protection. Because once that went up you 
couldn’t then put the trusses on the roof until you had it there. 

In this system, if one trade is unavailable, builders cannot simply reorder the sequence 
to keep work progressing. Further, the system depends heavily on the coordination of 
subcontractors who operate independently and may work across multiple sites or for 
multiple builders. As a result, stage-based construction amplifies the effects of industry-
wide constraints, such as labour shortages or material scarcities, making project 
timelines highly sensitive to disruption. 

At the industry level, the stage-based nature of construction contributes significantly to 
the industry’s capacity constraints. Because each stage is dependent on the completion 
of the previous one, the overall pace of construction is limited by the slowest or most 
constrained stage at any given time. Interviewees consistently described situations in 
which houses stalled for weeks or months due to material shortages or trade 
unavailability (e.g. slabs sitting idle while waiting for frames, or completed frames 
waiting for windows or scaffolding before bricklaying could commence). 

This sequential dependency means that increasing output cannot be achieved simply by 
adding capacity to one trade or improving efficiency in one stage. For instance, doubling 
the number of framers will not increase completions if there are not enough bricklayers 
or window installers to move the job forward. Interviewee P29 noted that when demand 
is high ‘it [is] higher than the capacity of almost every stage of construction at some 
point’. 
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Stage-based construction imposes a structural limitation on the scalability of housing 
delivery. The industry cannot improve its overall production capacity without 
coordinated and system-wide change. Addressing such constraints requires a shift from 
isolated efficiency gains to an integrated transformation of the construction process. 

2.4 Role and constraints of supervisors 

A salient aspect of how detached house construction is organised is the role played by 
supervisors. Despite being central to project delivery, the role of the supervisor is often 
under-recognised in industry narratives and policy discussions. Yet it has a substantial 
impact on the production capacity of individual builders and the industry as a whole. 

In smaller building companies, the builder typically manages and delivers the home 
directly. In contrast, medium and large firms delegate this role to supervisors, who act 
as the builder on each site. These supervisors may not be licensed builders, and their 
workloads are allocated by company management; they are not determined by 
individual capacity or skill level, especially during booming markets, as noted by 
interviewee P35: ‘So many builds on site … we needed more supervisors out there and 
inevitably more, you know, supervisors that probably shouldn’t have become 
supervisors.’ 

Supervisors are responsible for coordinating construction at the site level. Their duties 
include sequencing tasks, monitoring progress, ensuring quality, and organising the 
involvement of subcontractors and trades. However, they do not have authority over 
the trades they manage. Instead, they rely on trust, ongoing relationships, and informal 
negotiation to secure labour and maintain workflow. 

Interviewees P26 and P29 identified a typical and manageable workload for a supervisor 
as between 15 and 20 active builds, with 15 considered ideal. However, during periods 
of increased demand, such as the COVID-19 stimulus period, this number often rose 
well beyond sustainable levels. One interviewee recalled overseeing 30 houses at once. 
These increases were often not merely due to new job starts but also stalled progress 
across multiple sites. As projects became delayed due to material shortages or trade 
unavailability, supervisors were left managing more partially completed jobs, further 
stretching their capacity. 

Despite the centrality of their role, there is no formal or consistent pathway into the 
supervisor position. Entry into the role commonly occurs through informal networks, 
past trade experience or internal promotion. While many supervisors come from 
carpentry or similar trade backgrounds, others enter with limited site experience, 
particularly during labour shortages. This lack of standardisation contributes to wide 
variation in the quality and preparedness of supervisory staff, with implications for 
consistency and performance across the industry. 
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2.5 Competition, margins and business model of 
detached house builders 

Builders in the detached house building sector work predominately as project managers. 
They serve as the interface between the clients/consumers and the providers of goods 
and services required to build a house – that is, material providers, professionals and 
trades who are mainly engaged through temporary contractual relationships. 
Consequently, there is ongoing competition among the builders on two fronts: builders 
compete to gain a higher share of the market and in drawing from a shared pool of 
resources.  

Low barriers to entry intensify the competition on both fronts. To gain a higher share of 
the market, builders need to aggressively discount their project price. Conversely, the 
competition to attract resources to deliver the job increases the cost of the required 
materials and services, leading to net margins as slim as 1–2 per cent for builders. 
Therefore, to keep their business viable and cover their significant overheads while 
making justifiable profits, builders depend on high volumes and turnovers. This creates 
a vicious cycle that further intensifies the competition on both fronts. 

As interviewee P29 noted: 

a lot of the industry [is] wedded to volume and then margin, when [it] really 
should be wedded to margin and then volume … [the builders] have to feed the 
machine and sometimes [this means] compromising profitability or 
compromising margin, especially. 

Low net margins and limited contingencies increase builders’ financial risks, especially 
due to their asymmetrical relationships with customers and suppliers. To protect 
consumers, fixed-cost contracts with builders do not allow for increased costs of 
materials and services. Yet suppliers can (and do) protect themselves against upstream 
supply chain fluctuations. As a result, builders might find themselves in a situation 
where they must deliver a job at an even lower, sometimes negative, margin. This is 
particularly the case when there are sharp increases in the cost of materials and 
services between signing a contract and completing a job. Interviewee P32 reflected on 
this: 

Whilst the builders are locked on a fixed contract with a client, supply chains 
can still be variable … So, they still have a level of flex in how they can treat 
the builder … when we build a house, we have a bill of materials and a bill of 
quantities … It’s the recipe for … what do we need and how many of them do 
we need. In that recipe book for a lot of the houses we had, the price was by 
quote. The by quote bit is to protect the suppliers from fluctuation. 
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2.6 Conclusion 

This chapter examined the system of work in Australia’s detached house building 
industry. It showed that the industry relies on subcontracting and articulated how a 
stage-based construction can create constraints in house production. Builders operate 
as project managers with limited control over labour within a highly competitive, low-
margin business model that depends on volume turnover. Supervisors play a critical yet 
under-supported role in delivering house construction. There is no clear pathway for 
supervisor career development and training. The fragmented and relationship-based 
structure of the industry creates systemic vulnerabilities. Understanding and reforming 
these structural dynamics is essential for effective housing policy. 
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 Supply chain interruptions and 
technology adoption 

The Australian detached housing construction sector is facing acute and multifaceted 
supply chain constraints that are significantly limiting the industry’s capacity to deliver 
new homes at scale. Chronic shortages and delays in materials and skilled labour, 
compounded by pandemic aftershocks, global disruptions and cost escalations, have 
created a highly challenging environment. A significant increase in housing demand has 
collided with weak points in procurement, logistics and subcontractor management, 
exposing vulnerabilities in how projects are planned and executed. As one construction 
supervisor put it, even experienced crews ‘still can’t get jobs moving’ when critical 
supplies are delayed and work is stalled by cascading setbacks. These realities are not 
isolated; they reflect systemic issues affecting build times, project viability and sector 
stability. 

In response to these constraints, governments at various levels have promoted the use 
of new technologies such as prefabrication. However, the successful adoption of these 
technologies depends on a deeper understanding of the industry’s nuanced 
characteristics. This chapter explores the construction industry’s underlying features, 
as, until they are explicitly recognised and addressed, they will continue to create 
supply chain bottlenecks and hinder technology uptake. 

3.1 Background research 

The construction industry’s fragmented nature leads to coordination challenges and 
inefficiencies. Improving organisational structures and communication channels can 
mitigate these issues, leading to better outcomes (Dainty, Moore et al. 2007). 
Ineffective stakeholder collaborative management can lead to higher production and 
installation costs, poor information flow and suboptimal resource sharing, negatively 
impacting cost performance (Xue, Zhang et al. 2018). 

Construction projects present unique challenges that demand robust supplier 
collaboration and performance. The complexity of such projects involves multiple 
stakeholders over an extended period, requiring precise coordination to avoid delays 
and ensure quality. Nguyen, Do et al. (2020) identified key construction failure factors, 
such as poor planning, lack of stakeholder commitment and delays in problem-solving, 
that underscore the need for effective supplier collaboration. Noorizadeh, Peltokorpi et 
al. (2019) examined the complexities of evaluating supplier performance in 
construction, noting that project characteristics challenge systematic evaluation. Meng 
(2012) found that poor relationship management in construction significantly increases 
the likelihood of time delays, cost overruns and quality defects. The study emphasised 
that adopting collaborative supply chain practices can improve project outcomes, 
particularly in complex projects where interactions between suppliers and contractors 
are crucial. Enhancing supplier resilience and collaboration is essential for managing 
large-scale construction projects (Ma and Liu 2024; Wang, Geng et al. 2022). 
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Ekanayake (2024) highlighted the limitations of traditional risk management and the 
importance of supply chain resilience to maintain operational continuity and recover 
swiftly from disruptions. Wang, Ren et al. (2022) underscored the need for robust 
supplier relationships and effective coordination to mitigate risks and enhance project 
resilience. They proposed strategic frameworks and tools to foster integrated supply 
chain networks, contributing to more stable and successful project outcomes. Vahedi 
Nikbakht, Gheibi et al. (2024) emphasised the importance of supplier collaboration and 
performance, identifying challenges like inconsistent evaluation criteria and inadequate 
communication. They proposed a framework incorporating quantitative and qualitative 
measures to enhance evaluation, stressing the importance of continuous performance 
monitoring to ensure the timely delivery of high-quality materials. Their study 
highlighted the necessity of robust supplier collaboration mechanisms to address the 
complexities and demands of modern construction supply chains. 

Risk management and resilience are essential in construction supply chains, which are 
complex and vulnerable to risks such as logistical challenges, material shortages and 
unforeseen disruptions (Ekanayake, Shen et al. 2021a). Effective risk management is 
necessary to mitigate these issues and ensure smooth construction activities. Building 
resilience within the supply chain is also crucial for adapting to and recovering from 
unexpected events (Singh, Dwivedi et al. 2024). Poor communication, fragmented 
processes and design discrepancies are prevalent, leading to inefficiencies in offsite 
construction supply chains (Li, Wen et al. 2024). Cheng, Zhou et al. (2024) identified 
interdependent risks affecting project continuity, such as manufacturing, construction 
and information uncertainties, which also contribute to project delays. Hsu, Aurisicchio 
et al. (2019) designed risk-averse logistics configurations using robust optimisation 
techniques, demonstrating effectiveness through a case study. Ekanayake, Shen et al. 
(2021b) highlighted vulnerabilities in the onsite assembly phase of industrialised 
construction, suggesting that anticipation capabilities are vital for resilience. 

3.2 Material flow and delays in key building inputs 

A steady flow of materials is essential to keep detached housing projects on schedule. 
However, builders report frequent delays, cost escalations and uncertainty about 
delivery timelines. 

The interviews with industry participants showed that production capacity constraints 
are due to the limited number of subcontractors and the system of work and, 
importantly, are also embedded within supply chains. 

During the COVID-19 pandemic, delays in obtaining essential building materials become 
widespread, creating a bottleneck. Many builders reported unprecedented lead times for 
items like timber, windows and steel. Interviewee P29, a volume builder, recounted: ‘I 
had 300 slabs on the ground waiting for frame material ... The whole industry was 
impacted.’ Interviewee P33 described ordering windows and ‘three to four months later 
[we’d] get windows delivered to site’. As interviewee P33 explained, such delays – 
which were far longer than pre-pandemic norms – made it ‘difficult to keep the jobs 
moving [because] there was just a big delay in getting materials and waiting for 
products to become available’. 
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In Chapter 2, it was explained that detached house construction is undertaken through 
stage-based construction as a series of tasks. This creates a domino effect of delays, 
such that if one trade or material delivery is late, subsequent tasks all get pushed back. 
Builders report that limited storage and just-in-time delivery practices leave little room 
for error. This means construction schedules are blown out, as crews cannot progress to 
the next stage if critical components (e.g. trusses, bricks, fixtures) are missing. 
Contractors have to scramble for alternate suppliers and, even then, face queues. These 
material supply disruptions not only extend build times but also erode builder credibility 
and buyer confidence. 

3.3 Susceptibility to supply disruptions 

The COVID-19 pandemic stressed every weak link in the supply chain to breaking point, 
revealing how little slack or resilience existed in the system. It caused global supply 
disruptions that limited the flow of materials and components. International factories 
slowed or shut down, shipping became erratic and Australia’s heavy reliance on 
imported building products became a critical vulnerability. Interviewee P33 recalled this 
period as a perfect storm: ‘We had a big volume [of work] … but it was difficult to keep 
the jobs moving because all the suppliers got extremely busy.’  

Global logistics disruptions can also have tangible effects on construction at the local 
level. For example: 

Shocks like the Suez Canal blockage and war in Ukraine further played a part 
in snarling supplies, with one company seeing container costs jump from 
$2,000 to $15,000, contributing to a total cluster of delays and cost overruns. 
(Interviewee P29, builder) 

There are lessons to be learnt from the intense pressures of the pandemic on supply 
chains. First, that supply chain resilience (through diversified sourcing, strategic 
stockpiles or domestic capacity for critical materials) is not just a private issue but one 
of national economic concern. Second, that sudden demand stimulus without addressing 
underlying supply constraints can lead to inflation and industry instability rather than 
sustained output gains. 

3.4 Escalating cost pressures and financial strain 

The convergence of the above factors translates into intense cost pressures on builders 
and consumers alike. Prices for both materials and labour have climbed sharply in 
recent years. With demand red-hot and shortages across the board ‘everybody wants to 
bring [prices] down’, interviewee P2 noted, but the reality has been stubbornly high 
costs. 

Cost pressures impact the viability of projects and businesses through fixed-price 
contracts and low margins, both common practices in the industry. These mechanisms 
were discussed in the previous chapter. The broader consequence of these cost 
pressures is a serious risk to housing affordability and supply continuity. When builders 
go bankrupt, home buyers are left stranded and housing delivery is further delayed. It 
follows that builders who survive must price new contracts much higher (to hedge 
against risk), making new houses more expensive. 



AHURI Technical Paper: Transforming detached housing construction  18 

3.5 Technology adoption 

The technology and processes used in Australian detached house building remain largely 
craft-based (Dalton, Hurley et al. 2013; Productivity Commission 2025). The Australian 
Government has recently adopted several technology-oriented strategies, such as the 
Future Made in Australia agenda, the National Robotics Strategy, the National 
Reconstruction Fund, the Industry Growth Program, the Critical Technologies Statement 
and the National Productivity Fund. 

Several state governments have also adopted plans aimed at modernising construction. 
For example, Victoria has introduced the Offsite Construction Guide and is supporting 
modular homes through its Regional Housing Fund. New South Wales developed the 
Modern Methods of Construction program and Queensland has partnered with offsite 
manufacturers to deliver social and key worker housing. 

The following sections focus on understanding the current context in the detached 
housing industry and the mechanisms that act as barriers to the adoption of technology 
and, thus, to the success of government initiatives. These insights will be instrumental 
in devising better policies that result in tangible improvements for the industry and, 
ultimately, better outcomes for house buyers. 

3.6 Type and timing of technology 

Production constraints in the detached house building industry are systemic. Due to the 
current system of work, bottlenecks exist across the supply chain and throughout the 
construction stages. However, most technological innovations in housing construction 
seek to substitute an existing product or process without any modification to the system 
of work (Beer, Sharam et al. 2026). 

Product innovations have the potential to enhance the industry, as interviewee P21 
reflected: 

Lifting aids and things like that, that are becoming more prevalent onsite that 
allow people to, you know, hang a piece of plaster board without having to sort 
of hold a drill over their head drilling into concrete all day. You can imagine 
how punishing that would be on the body, so those sorts of tools and 
technologies, they’re just examples of bolting into the existing production 
process tools that just make people a little bit more efficient and productive. 

Most innovations in construction are driven by suppliers, such as building materials and 
capital equipment manufacturers, rather than by construction workers and builders who 
are directly involved in the building process and are responsible for managing onsite 
constraints. As a result, many innovations focus on improving specific tasks rather than 
enhancing the productivity of the overall construction process and, often, are limited in 
their broader impact. 

The timing of the adoption of new technology is also an important factor in its success. 
An industry under constant capacity constraint may be imagined as fertile ground for 
innovation; however, as our interviewees suggest, an industry that is constantly under 
pressure and busy with work has less time to innovate or trial new technologies. It 
seems there is little incentive for building firms to actively pursue innovation, 
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particularly when they are busy. Interviewee P28 expressed this sentiment well: ‘Oh, 
that would be a great thing to go to and learn about, but I haven't got time this week.’  

3.7 Risk of innovation adoption 

Builders, rather than subcontractors, are central to the adoption of new technology. 
However, their role as project managers makes them risk-averse. This conservatism is 
reinforced by a calculus of making savings versus the risk that new products may fail, 
ultimately costing the builder more: 

The builder carries the risk of a new super-duper product that might fail in two 
years or three years … [they will] continue doing the same thing because at 
least they know it works. (Interviewee P28, peak body) 

Offsite manufactured products are tangible examples of the risk associated with the 
adoption of new technologies. Interviewee P26, a builder, pointed out that prefabricated 
elements needed to be ‘absolutely right. Now, most of it is. But there’s plenty of it that’s 
not’. Interviewee P32, another builder, complained that their supplier ‘would make a lot 
of modifications to the design. So, it wasn’t a repeatable prefab’. They were also 
concerned that reducing consumer choice would impact consumer willingness to support 
increasing prefabrication. 

Builders who adopt a new technology must take the risk of relying on suppliers without 
having any control over them. This power shift from builders to suppliers is discussed in 
the next section.  

3.8 Supplier–builder power shift 

The adoption of innovative products such as prefabrication in detached house 
construction alters traditional builder–supplier relationships by limiting the flexibility 
builders have in sourcing materials and components. Builders typically source from a 
broad network of interchangeable suppliers and shop around for competitive pricing or 
better availability. Innovative products tie a builder to a single or limited number of 
suppliers due to the specificity of components and the need for integration across 
design and production. This shift creates a dependency that builders would not face 
when using more conventional construction methods. Interviewee 29, a builder, noted 
the contrast: 

Traditional building … you can buy timber from A, B, or C. You can buy bricks 
from A, B, or C. But as soon as you start using that [prefab] system, you are 
beholden to that system. 

This dependency alters the power dynamics in the supply chain. Builders accustomed to 
being the primary decision-makers in procurement find themselves subject to the 
capacity, pricing and prioritisation decisions of suppliers. This can become problematic 
during boom periods or supply shortages, when suppliers may exercise discretion in 
choosing which clients to serve. As interviewee 29 reflected: 
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So then companies like [X] and other prefab companies had to choose who 
they supplied. They would choose a builder that they’d align with and then the 
smaller builders, they’d just push away.  

The dependency on suppliers also introduces new forms of operational risk for builders. 
If the chosen product supplier experiences delays, capacity issues or problems with 
quality, the builder has few alternatives and limited ability to mitigate the impact. Unlike 
traditional supply models where substitution is possible, the integration requirements of 
innovative systems make switching costly or unfeasible mid-project. This was reflected 
in a remark from interviewee P33, a builder, who stated: ‘Once you get into a prefab 
relationship, it’s very hard to change supplier if things go wrong.’  

In this context, adopting innovation requires strategic rethinking of procurement and 
risk management practices. The current system of work and prevailing builder–supplier 
relationships are not conducive to the adoption of new technologies. New forms of 
collaboration, such as vertical integration or long-term contractual relationships, will be 
essential to support the successful adoption of new technologies in the building 
industry. 

3.9 Economics of innovation 

The structure of Australia’s detached housing market puts significant pressure on 
builders to keep prices low, making it difficult to invest in or transition to new methods 
like prefabrication of components. Several interviewees noted that the affordability 
agenda, driven by both consumer expectations and government policy, limits the 
industry’s appetite for innovation. Builders must work within tight margins, and 
deviation from standard construction methods is often perceived as commercially risky. 
This cost-conscious environment discourages experimentation, even when alternative 
methods could deliver long-term benefits. Interviewee P28, a peak body representative, 
argued that prefabrication is ‘more efficient’ and results ‘in better outcomes’ but is ‘not 
necessarily a cheaper way to build’.  

Under these cost pressures, builders tend to stick with conventional construction 
approaches that align with existing cost structures rather than risk adopting new 
systems that may not be immediately cost-competitive. The extra cost of prefabricated 
walling system is an example of how cost hurdles affect adoption. Interviewee P29 said 
that prefabricated walling for a single storey house could add $10,000 in additional 
costs that were difficult to recoup elsewhere in the build. Interviewee P32, also a 
builder, pointed out that cheap apprentice labour for onsite builds made the value 
proposition difficult to achieve. 

Even when builders are willing to explore innovations such as prefabrication, the 
existing payment and contract structures pose major challenges. Traditional building 
contracts typically tie payments to onsite progress milestones such as slab completion 
or frame installation. Prefabrication requires substantial upfront investment well before 
any work is visible onsite, exposing builders to prolonged negative cashflow. This 
mismatch discourages adoption, especially for small or mid-size firms. As interviewee 
P28 explained, the misalignment between payment timing and actual cost outlay 
creates significant financial risk, particularly in periods of market volatility or when 
supply chains are disrupted. 
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The financing system compounds these difficulties, as banks and lenders generally do 
not account for the unique cashflow characteristics of more significant types of 
prefabrication such as modular buildings. Builders who pursue these models often find it 
hard to secure funding that aligns with their project timelines and payment needs. 
Unlike traditional builds, where incremental payments support ongoing work, 
prefabrication requires lump-sum investment before site activity begins. Interviewee 
P32 highlighted the limitations of current financing norms: ‘The payment structure 
doesn’t support it … unless you’ve got the capital or you’re backed by a big company, 
you can’t carry that cost’. Interviewee P8 argued that consumer demand for volumetric 
modular construction was muted due to the lack of a financing system that could 
replace traditional progress payments for onsite construction: 

So what … happens is someone will go to a modular builder, they want to buy a 
home. There’s not a standard form contract, there’s not a bank product and so 
it all gets too hard and they kind of walk away. 

3.10 Market setting 

The need for design standardisation in prefabrication also limits its applicability in a 
market where unique home designs are often a selling point. Prefabricated systems 
typically cannot be easily altered once production has commenced, creating a 
misalignment with the customisation common in detached home builds. This rigidity 
clashes with an industry culture that places high value on customer choice and onsite 
adaptability, further restricting the scalability of prefabrication despite its potential 
benefits. 

Builders frequently face demands for customisation that conflict with the requirements 
of prefabrication. The required flexibility undermines the repeatability needed for 
efficient offsite production. As interviewee P26 noted: ‘We allow clients to be able to 
move walls. We’re not regimented with, no, you can’t change it.’ Smaller builders, in 
particular, feel the need to accommodate such changes to remain competitive, making 
it difficult to implement more industrialised methods of construction.  

Interviewees P8 and P21 pointed to the extensive choice home buyers have in Australia, 
where design modifications are typical. By way of contrast, they cited the Japanese 
mass customisation model in which there is limited choice and only over certain 
elements: 

I think the project home market in Australia has caused a lot of problems 
because everybody has, you know … been told they can have anything they 
want, right, and I can guarantee you that if you go to one of those project 
home builders, their standard range of homes, they’ve never built a single one 
of them because that standard home always gets changed. (Interviewee P8, 
peak body) 

  



AHURI Technical Paper: Transforming detached housing construction  22 

3.11 Potential for regulatory impact 

The detached house building industry also has no regulatory imperative to change its 
practices. Widespread non-compliance with the National Construction Code (because 
government does not have the capacity to enforce regulations), and a lack of 
sophisticated contract management, means that it is difficult to ascertain who has 
liability for defects and poor-quality work. Interviewee P41 highlighted new digital 
contract management software that could ensure that every subcontractor understood 
the regulatory requirements in standard industry contracts, making it possible to 
identify when and how non-compliance occurred. Although such software should be of 
interest to head contractors and their insurers, it had not gained any traction. It was 
suggested that banks are more likely to perceive the benefits, as they currently lack a 
system of assurance regarding how construction funds were being spent by builders. 

3.12 Conclusion 

This chapter has shown that capacity constraints in detached housing construction are 
not solely due to labour shortages or the system of work but are deeply embedded 
within the supply chain itself. Builders report chronic delays and material shortages 
during boom times that reveal critical weak points in the flow of essential building 
components such as timber, windows, and steel. These supply chain limitations create 
bottlenecks that stall projects and disrupt construction process.  

Further, the chapter outlined the susceptibility of Australia’s construction supply chain to 
global disruptions, such as factory shutdowns, shipping delays and geopolitical shocks. 
In recent years, such events have exposed the risks of heavy reliance on imported 
materials, prompting calls for a more reliable and resilient supply chain to safeguard 
housing delivery and improve the overall production capacity of the industry. 

Despite policy attention and government initiatives aimed at the adoption of new 
technologies in the detached house building industry, uptake remains low due to 
structural issues, including the risk of adoption for builders, misaligned contract and 
payment structures, and consumer demand for customisation. Builders bear the 
financial and operational risks of innovation without sufficient control over supply or 
financing mechanisms, and current industry norms discourage deviation from 
conventional practices. The absence of regulatory pressure and enforceable quality 
standards further diminishes the incentive to innovate. These challenges highlight a 
critical need for integrated policy, financing reform and industry collaboration to enable 
meaningful technological transformation in detached house construction. 
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 Workforce and employment 

The previous chapters examined the context and dynamics of the detached housing 
industry focusing on the role of house builders and how they organise construction and 
deliver homes. This chapter shifts the focus from builders to the workforce, including 
trades and subcontractors, and explores industry constraints from their perspective. It 
excludes inputs from other industries, such as materials manufacturing, design and 
engineering, and finance and real estate services, which are all nonetheless significant 
contributors to residential construction output (ABS 2025b). 

The housing construction subsector of the construction industry is dominated by small 
firms, with more than 80 per cent of the 20,106 firms employing one to four people. 
There are only 25 housing construction firms with more than 200 employees (ABS 
2024). These represent what is referred to as ‘volume builders’. Housing construction 
firms tend to focus on project management (Dalton, Dorignon et al. 2023), 
subcontracting to firms in a range of associated industries such as bricklaying, roofing, 
plumbing and electrical services. The firms in these subsectors have a similar structure 
to housing construction, with 80 per cent of them employing fewer than four people 
(ABS 2024). 

Work and employment in the detached residential housing sector is complex, with a 
complicated set of arrangements and modes of organisation. The workforce in the 
detached industry is not unionised and relies heavily on sole traders. An important 
deterrent to unionisation across the sector is the prevalence of subcontracting discussed 
in the previous chapters. Moreover, contract-based and temporary employment 
agreements have been associated with lower wages, harsh conditions of employment 
(see Toner 2015), and reduced oversight of employment conditions, safety and training 
(Clark, Sahin-Dikmen 2024). 

The following sections discuss aspects of the workforce as reported by industry 
participants. 

4.1 Trade shortages and skilled labour gaps 

In the detached house building industry, several trades are always in short supply, 
namely bricklayers, plasterers and formwork contractors. Indeed, a shortage of skilled 
tradespeople is consistently flagged as the top constraint by industry practitioners. 
Interviewee P2, a builder, said that the biggest issue was ‘definitely the undersupply of 
trades. Every builder you speak to is complaining about the cost because of the 
undersupply of trades.’ 

While workforce shortages exist, labour is also underutilised because of the difficulties in 
scheduling subcontractors. Scheduling is challenging at the best of times; however, 
sales-driven production, with its inherent volatility, results in feedback loops, delays and 
significant labour downtime (Arashpour, Wakefield et al. 2014; 2016). The Inquiry 
Report (Sharam, Zolghadr et al. 2026) highlights how New Zealand’s public housing 
authority, by adopting a rate-drive approach, was able to reduce downtime from 70 per 
cent to 30 per cent. 
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During market booms, the demand for carpenters, bricklayers, concreters, plumbers 
and other trades far outstrips supply, leading to fierce competition and project delays, 
as interviewee P28 noted: 

We’re short of trades and that’s restricting the construction process 
productivity, because it results in delays and loss of time on a building site if 
we’re waiting for trades or struggling to get trades.  

According to interviewee P2, the causes are multifaceted: ‘We’re not training enough 
[new tradies]. There’s not enough migration … and all of the public works are taking 
trades away from the private sector.’  

The talent pipeline (i.e. apprenticeships and training) is not keeping up with demand, 
immigration has not filled the gap and large government infrastructure projects draw 
workers away from housing jobs. This scarcity drives up labour costs and leaves smaller 
residential builders at a disadvantage in hiring. However, some stakeholders urge a 
nuanced view, arguing that the ‘shortage’ is partly self-inflicted by low wages. One 
interviewee observed that the industry definition of a skills shortage often means:  

a problem recruiting workers at the wage rate that is being offered … [Builders] 
seek them at a certain wage, but that wage is less than their going rate. That’s 
why there’s a shortage. (Interviewee P20, education/training) 

In essence, while enough tradespeople may exist, many refuse to work under what they 
perceive as poor pay or conditions. It follows that if remuneration rises, availability will 
improve. Both perspectives underscore important policy considerations: boosting the 
training and apprenticeship system, facilitating targeted skilled migration and ensuring 
fair remuneration in the sector. Without addressing the trades shortage, any push to 
accelerate housing construction will be undermined by a simple lack of hands on the 
job. 

4.2 Licensing and registration 

A significant concern raised by several interviewees is the absence of a licensing or 
registration requirement for many trades, undermining accountability and compromising 
quality control in the detached housing sector. Trades such as carpenters, tilers and 
waterproofers routinely perform critical tasks that directly affect the performance and 
safety of homes, yet they are not subject to formal regulation or oversight. This lack of 
formal accountability means that when defects or quality issues arise, the responsibility 
is difficult to assign or enforce. Builders and supervisors often bear the consequences 
for work over which they have limited control. 

This absence of regulation is even more problematic given the current economic 
conditions and workforce shortages, which have created opportunities for underqualified 
individuals to enter the industry. During periods of high demand, such as the post-
pandemic boom, builders and subcontractors faced severe pressure to meet deadlines, 
often leading to the hiring of inexperienced or untrained workers. 

Without registration or training requirements, there is no mechanism to ensure even a 
baseline level of competency, let alone a pathway for workforce development or quality 
assurance. 



AHURI Technical Paper: Transforming detached housing construction  25 

While licensing is generally supported by industry participants as a mechanism to 
improve accountability and quality, several interviewees expressed scepticism about its 
practical impact in the absence of meaningful enforcement. The importance of 
enforcement is discussed in detail in the Inquiry Report (Sharam, Zolghadr et al. 2026).  

Some interviewees saw licensing not just as a tool for regulation, but also as a potential 
lever for broader cultural and productivity change in the industry. They argued that 
licensing could be used to shift norms around accountability, skills development and 
professional pride, particularly among trades. By elevating the expectations placed on 
licensed individuals, it may be possible to promote more consistent work standards and 
improve the industry’s reputation. Several participants also linked licensing to 
opportunities for improving productivity, suggesting that formal recognition could 
incentivise upskilling, better planning and more efficient project execution. However, 
realising this potential would require a more intentional and strategic approach to 
licensing policy – one that goes beyond compliance to foster a culture of improvement. 

4.3 Direct employment versus subcontracting 

The absence of a stable and directly employed workforce has significant implications for 
workforce development. Subcontractors tend to operate independently, limiting 
opportunities for structured training. Interviewees pointed out that the fragmented 
nature of the labour model undermines pathways for apprentices and early career 
workers. Some builders reported trying to bring apprentices in-house or maintain a 
small core of directly employed trades but noted that sustaining such models was 
difficult without broader changes in the industry. 

Direct employment is not only desired by builders but also trades. Many tradespeople 
are accustomed to subcontracting and value the autonomy it provides. The flexibility to 
choose jobs, manage their own schedules and maximise income is highly attractive. 
However, this flexibility means that working hours can be open-ended. Interviewee P20 
considered the culture of long hours in the sector as significant, as:  

you tend to get burnout in the industry. I mean there’s a high degree of 
divorces because people are working long hours. They don’t get to see their 
family. And you know that they reach a critical point, and they just give it 
away, and some people just move on. 

The lack of long-term employment leads to a fluid workforce that can move into 
neighbouring sectors, such as commercial and infrastructure construction. Interviewee 
P20 indicated that ‘people will go looking for work wherever they [can] get it’. 
Interviewee P33 noted that there was more money in construction jobs, especially for 
people with skills less specific to the housing sector: ‘that’s the problem, because those 
type of contractors go into the big infrastructure works because that’s where the money 
is’. Similarly, interviewee P21 stated: ‘Whilst the large projects are on, they make a lot 
of money and then they leave.’ 

Builders who attempt to employ trades directly often find that workers leave for 
subcontracting arrangements that offer more perceived freedom. This cultural norm 
means that, even when builders want more control over their labour force, the industry 
does not provide the conditions to support it. 
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The prevailing view among builders is that the system does not support direct 
employment. The financial obligations associated with direct employment, such as 
superannuation, leave entitlements, payroll tax and insurance, are consistently cited as 
disincentives. Several interviewees noted that even when builders are open to direct 
employment, the administrative burden and regulatory complexity make it an 
unattractive option. The economic model of the industry built around flexibility and low 
fixed costs provides little room for such long-term workforce commitments, especially in 
a volatile market. 

Workforce dynamics that prioritise flexibility over stability limit the capacity for 
workforce development and productivity improvement. Any move towards a more stable 
workforce model would require not only changes in employment practices but also 
systemic shifts in how the industry shares risk, supports training and aligns incentives 
across its workforce. 

4.4 Trades specialisation 

Detached housing construction is organised as a series of tasks. Each task is performed 
by a specific trade. Recent trends in the industry suggest a tendency towards further 
specialisation of trades. Specialisation increases efficiency and the quality of work. It 
also eases the entry of labour into the market, as it is much faster to learn and master 
a defined task than to become a tradesperson with broad skills. However, this 
specialisation at the industry level not only adds to the number of subcontractors 
needed in the construction process but also creates the potential for additional 
bottlenecks. 

Interviewee P31, a builder who had worked in England and Australia, provides insight 
into how overspecialisation creates a particular dynamic, and problems, in the industry: 

In England, the chippy came onto site, he put the stairs in, he built all the 
internal walls, he fitted the kitchen, and then he hung all the doors … [In 
Australia] basically with framers and lock-up chippies, there is an eternal war 
of who does what and who’s got what written on their purchase order. 

4.5 Workforce training and development 

The decentralised structure of the workforce limits opportunities for consistent training 
and structured skills development. Builders typically rely on informal methods to assess 
trade competency, and qualifications are rarely checked. As interviewee P26 noted: 
‘Honestly, I’ve never asked my carpenter for his apprenticeship papers … We just take 
[it] for granted.’ In such a system, competency is inferred through observation and 
reputation rather than verified through formal credentials. 

For many workers, this informality extended to their entry into the industry. Instead of 
progressing through structured apprenticeships, they learnt through site-based 
experience or cultural networks. Interviewee P31 described the plastering trade as ‘very 
tribal’ – an environment where skills are passed down within tight-knit groups: ‘You 
learnt on site, and you learnt from the person that you worked with’. While this 
approach can foster hands-on knowledge, it also supports a culture in which training is 
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inconsistent and learning pathways remain opaque, especially for newcomers without 
established connections. 

Formal apprenticeships, although still available, are underutilised. Multiple interviewees 
noted that economic volatility and short-term project cycles discourage builders and 
subcontractors from investing in long-term training commitments. Even when 
apprentices are taken on, completion rates are low: ‘There are fewer apprenticeships, 
and even if you get people coming through the pipeline, they don’t finish’ (Interviewee 
P27, regulator). The industry’s preference for flexibility and minimal overheads means 
that apprenticeships are often viewed as a burden rather than an investment, limiting 
the development of a pipeline of skilled trades. 

In this context, the burden of training often falls informally on supervisors and 
experienced tradespeople. Site-level mentorship can act as a substitute for formal 
learning, but it varies widely in quality and availability. Builders rely heavily on 
individual judgement to assess capability: ‘You can tell in the first hour and a half 
whether you’ve got a good bricklayer or not’ (Interviewee P26). Yet this reliance on tacit 
knowledge leaves training vulnerable to inconsistency, especially as experienced 
supervisors become stretched or leave the industry. Informal mentorship cannot reliably 
support the systematic development of new talent. 

These reflections on the apprenticeship system both reinforce and are reinforced by the 
structure of the industry. The industry structure does not provide support for post-
apprenticeship retention or the continuation of waged employment conditions; 
therefore, branching out as a sole-trader can be seen as a rational response. The lack of 
workplace security also partly explains the decline in the number of mature workers 
(i.e. aged over 30) in the detached house building industry. 

To address these gaps, some interviewees highlighted continuing professional 
development (CPD) as a tool with the potential to raise standards and embed learning 
into professional routines. CPD programs tied to licensing or registration can mandate 
engagement with training and provide structure for ongoing education. As interviewee 
P24, a regulator, observed: ‘CPD forces you to be in the room … if you want your 
registration and licence to be continued’. In an industry driven by deadlines and cost 
pressures, CPD offers a rare opportunity to pause, reflect and absorb new knowledge, 
though its success depends heavily on design and enforcement. 

4.6 Conclusion 

This chapter explored the challenges facing the detached house building industry 
workforce. It highlighted the impact of trade shortages on production capacity and 
discussed the absence of licensing for many trades. It argued that structured training 
and workforce development is difficult in an industry driven by subcontracting and 
temporary relationships, and highlighted how recent trends in trades specialisation can 
create new bottlenecks in construction. 
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 Modelling and simulation 

The primary aim of the modelling and simulation exercise is to demonstrate the 
fundamental mechanisms that shape the dynamics of the detached house building 
sector in Australia, especially industry output in response to demand variations. Rather 
than analysing the behaviours of individual building firms, the model focuses on 
capturing the aggregate dynamics of the industry by simulating construction activity 
through five key stages: base, framing, lock-up, fix and final. This structure is 
consistent with the actual system of work in the industry discussed in Chapter 2. 

Insights from the literature and interviews with industry experts revealed that, at each 
stage, builders draw from common pools of labour and materials, with subcontractors 
and suppliers serving multiple builders. This interdependence among builders creates 
system-level dynamics that are not always intuitive. The model provides a platform to 
investigate how various policy interventions, such as demand management strategies, 
affect the performance and stability of the house building system. 

Section 5.1 describes the model – its development, structure, technical aspects and 
capabilities – and the verification process that it went through. The simulation of the 
dynamics of the house building industry under different scenarios are reported from 
section 5.2 onwards. 

5.1 Model description 
Model approach 

The model was developed using a hybrid of system dynamics (SD) and agent-based 
modelling approaches. SD allows for the modelling of continuous, aggregate-level 
behaviours, such as the gradual build-up of works in progress (WIP) or the depletion of 
shared resource pools. At the same time, the agent-based nature of the model supports 
a modular design that aligns with the stage-based nature of the construction process. 
Moreover, this agent-based design provides flexibility for experimenting with different 
configurations, such as changing the number of stages, modifying resource-sharing 
arrangements or altering the granularity of the model’s detail. Encapsulating the 
decision logic and dynamics within individual agents makes the model easier to maintain 
and extend over time. For instance, updates to how labour availability is determined or 
how material delays impact the whole system can be made within the relevant agent 
without affecting the rest of the system. 

Model structure 

Figure 4 shows the general structure of the model. The model represents the detached 
house building process, at the industry level, as a sequence of five construction stages: 
base, frame, lock-up, fix and final. Each stage is structured using three core agents: 
houses under construction represented by WIP, labour and material. The agents interact 
to simulate the progression of construction activity. These agents encapsulate SD sub-
models that handle internal logic, such as resource flows, delays and feedback 
mechanisms. 
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Construction begins at the base stage and progresses sequentially through each stage. 
The input to the first stage is defined by startRate, which is an exogenous variable and 
can be controlled to simulate various demand scenarios. The output of each stage is 
considered to be the input to the next stage. The WIP agent in each stage acts as the 
central node, coordinating inputs from the corresponding labour and material agents. 
Labour and material must be available to advance WIP, which in turn triggers the 
transition to the next stage. 

Each stage operates under similar principles but remains independently configurable. 
This allows for easy calibration and targeted scenario analysis: for instance, isolating 
the effects of labour shortages at the framing stage or exploring material delays in the 
final stage without altering the entire model. 

Figure 4: General structure of the simulation model 

 

Source: Authors. 

 

WIP agent 

The WIP in the model represents the houses under construction. This is an important 
parameter that demonstrates the state of the industry and the volume of activity being 
undertaken in each of the stages and in total. As shown in Figure 5, the WIP agent 
consists of an SD structure that captures how units enter, accumulate and exit the 
stage over time. The input rate for each stage is equal to the output rate of the previous 
stage (or the startRate for stage 1). The exit rate for each stage represents the rate at 
which houses are completed in that stage and passed on to the next. This rate depends 
on a stageDuration variable and is modelled through a first-order delay (i.e. on average, 
a typical house spends stageDuration time units at this stage before moving to the next 
stage).  

When there are no labour or material constraints, stageDuration is equal to the base 
minimum duration for the stage. This minimum duration is a characteristic of the 
system and depends on how work is generally performed. In general, the duration is 
adjusted for the availability of labour and material to reflect the effects of labour and 
material constraints on the average time required to complete the tasks at a particular 
stage. 
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Figure 5: WIP agent of the simulation model 

 

 

 

 

 

 

 

 

 

 

Source: Authors. 

 

Labour agent 

The labour agent models the availability of labour over time as shown in Figure 6. One 
unit of labour is considered to be equal to the average number of people required to 
complete the task on a typical house at a given stage. The availability of labour is 
determined by the ratio of available labour and the labour requirements for a particular 
stage.  

The model starts at equilibrium, where the available labour is equal to the required 
labour at all stages. When the load on a stage increases (i.e. when the current WIP is 
more that equilibrium WIP), the labour agent can increase the available labour through 
increasing the entry rate to the labour pool. This mechanism represents the industry’s 
ability to engage additional labour during market booms through a variety of means, 
such as importing and training new labour. Similarly, the labour exits the pool at a rate 
that is determined by the average labour participation period in equilibrium (i.e. when 
the available labour is equal to required labour). This simulates mechanisms such as 
retirement and moving to other sectors of the industry. When the load on a stage is less 
than equilibrium, the exit rate increases, as it is more likely for labour to exit the pool 
during periods of low activity. The gap between required and available labour is filled 
with a delay to represent the time it takes for the industry to react to labour 
constraints. 
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Figure 6: Labour agent of the simulation model 

 

 

 

 

 

 

 

 

 

 

Source: Authors. 

 

Material agent 

The material agent models the dynamics of material supply and consumption as shown 
in Figure 7. One unit of material corresponds to the average amount of material 
required for a typical house at a given construction stage. The availability of material is 
determined based on the ratio of available material and the material requirement for a 
particular stage. 

The model starts at equilibrium, where the available material is equal to the required 
material at all stages. Like the labour agent, when the load on a stage increases or 
decreases, the material agent can adjust the availability of material accordingly through 
increasing or decreasing the material supply. This mechanism models the industry’s 
ability to adjust material availability during booming and busting markets through 
increasing or decreasing imports, material production capacity utilisation and material 
production capacity adjustment. The gap between the required and available material is 
filled with a delay to represent the time it takes for the industry to react to material 
constraints. 
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Figure 7: Material agent of the simulation model 

 

 

 

 

 

 

 

 

 

 

 

Source: Authors. 

Model verification 

To ensure the reliability, relevance and consistency of the model, a comprehensive 
verification process was undertaken, drawing on established best practices in system 
modelling (Barlas and Kanar 2000; Schwaninger and Grösser 2020). The following steps 
were carried out. 

• Structural behaviour testing 

The model underwent structure-based tests to ensure all stocks, flows, feedback loops 
and decision rules operated as intended. Special attention was paid to the logical 
consistency of flows between stages and the changes of key variables such as WIP level 
and stage duration under typical and atypical conditions. 

• Extreme condition testing 

The model was tested under boundary conditions, such as zero demand, zero resource 
availability, unlimited resource availability and full system saturation. These tests 
confirmed that the model responded logically and did not exhibit unstable or unrealistic 
behaviour under extreme conditions. 

• Peer review and walkthroughs with domain experts 

The structure, logic, assumptions and behaviour of the model were reviewed by a 
simulation modelling professional as well as a detached house building industry expert. 
Together, these reviews helped ensure the model was both technically robust and 
reflective of actual industry dynamics. 
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• Comparison with qualitative expectations 

Model outputs were compared against known industry patterns and expectations. For 
instance, the model correctly reproduced longer build durations under labour shortage 
scenarios and demonstrated realistic bottlenecks in material supply. These comparisons 
provided confidence that the model captures key behavioural tendencies of the 
detached house building industry. 

By combining structural, computational, expert-based and behavioural checks, the 
verification process supports the model's credibility as a tool for exploring policy impacts 
and system-wide interactions in the house building sector. 

Numerical validation – base scenario 

The model was validated using real data from the detached housing industry. Quarterly 
commencement data for detached houses across Australia during the past 20 years (80 
quarters) published by the Australian Bureau of Statistics (ABS) was used as the start 
rate for the model (ABS 2025a). Anylogic’s Genetic algorithm optimisation engine was 
used to set the values of the model’s parameters and to fit the total WIP of the model to 
the real data for the number of houses under construction. The model was trained on 
the first 60 quarters and tested on the last 20. The normalised root mean square error 
(NRMSE) on the training data was 8.3 per cent. The NRMSE for the test data was 8.2 
per cent. Figure 8-b compares the model’s WIP against the real data. It shows that the 
model reproduced the general behaviour of the industry in response to the same start 
rate. 

Figure 8-c shows the model’s output for total duration against industry data for 
completion times. While duration data were not used in training the model, the model’s 
output reasonably reproduced the industry’s behaviour in terms of completion times. 
The NRMSE between the model output for duration and industry data was 8.3 per cent. 
This provides strong evidence that the model not only fits the primary calibration target 
(total WIP) but also generalises well to an independent data set (duration). Therefore, 
the model successfully captures the underlying behaviour of the system and can be 
used for simulating the dynamics of the detached house building industry in Australia. 

The results of the model with the parameter values obtained through validation are 
considered as the base scenario. In the following sections, different counterfactual 
scenarios are simulated to investigate the behaviour of the industry in response to 
various interventions. 
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Figure 8: Numerical validation of the simulation model and the base scenario 

  
(a) Start rate (b)WIP 

 

 

(c) Duration  

Source: Authors. 

Scenario simulations and results 

After building confidence in the model through the verification and validation process, a 
series of scenarios were explored to assess the dynamics of the detached housing 
system under alternative circumstances. The scenarios adjusted key variables, such as 
system delays, capacity limits, base durations and start rate, to examine how the 
industry might have evolved under different assumptions. In each of the counterfactual 
scenarios, all other parameters remained at their calibrated values to ensure that the 
observed differences in model output can be directly attributed to the specific alteration 
under consideration. Comparing the results of these runs with the base scenario 
highlights the leverage points, providing insight for policy makers and industry 
stakeholders seeking to understand the current state of the industry and the likely 
outcomes of targeted interventions. 
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5.2 Effects of increased delays 

The detached housing industry’s ability to secure additional labour and materials in a 
timely manner is crucial to its responsiveness when workload surges occur. Since 
builders typically function as de facto project managers rather than maintaining large, 
permanent in-house resources, they rely on quickly assembling short-term 
subcontracting and material supply arrangements to meet peaks in demand. 

Scenario 1 (Figure 9) explores the effect of increasing the delays in securing additional 
labour and material resources on the behaviour of the system. It is assumed that the 
delay for sourcing additional labour and material, when needed, for the lock-up stage 
(Stage 3) is increased by 50 per cent compared to the base scenario. 

It can be seen that both the total WIP (Figure 9-b) and the total duration (Figure 9-c) 
are noticeably increased, especially after the system is placed under pressure for the 
first time (around quarter 27) due to the bottleneck created at Stage 3. This means that 
when the industry struggles to find additional resources in a timely manner during 
market peaks, the number of houses in the system and the average completion time 
are increased. This has implications on overhead costs and the builder’s cashflow.  

Figure 9: Simulation results for Scenario 1 – increased delay in sourcing additional 
labour and material for the lock-up stage 

  
(a) Start rate (b) WIP 

 

 

(c) Duration  

Source: Authors. 
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5.3 Effects of decreased delays in a single stage 

Although an increased delay in a single stage increases the WIP and duration for the 
entire system due to the occurrence of bottlenecks, decreasing the delay in a single 
stage does not necessarily affect the system output. In Scenario 2 (Figure 10), it is 
assumed that the delays in sourcing additional labour and material for the lock-up stage 
are decreased by a factor of 10 (i.e. additional resources can be obtained for the lock-
up stage 10 times faster than the base scenario). Figures 10-b and 10-c show that 
despite this dramatic decrease in delays, the WIP and duration of the entire system 
remain almost unchanged. In fact, although additional resources are secured and jobs 
are completed much more quickly during peak times in the lock-up stage, the next 
stages are not capable of handling the additional load that is passed to them. This 
shows that decreasing the delays in one stage just pushes the bottleneck to the next 
stage or stages. 

Figure 10: Simulation results for Scenario 2 – decreased delay in sourcing additional 
labour and material for the lock-up stage 

 
 

(a) Start rate (b) WIP 

 

 

(c) Duration  

Source: Authors. 

  



AHURI Technical Paper: Transforming detached housing construction  37 

5.4 Effects of decreased delays in all stages 

Due to the interconnectedness of the stages of construction, improvements have a more 
realisable effect if they are applied across the system. Scenario 3 (Figure 11) simulates 
a situation in which the delays in sourcing material and labour in all stages are 
decreased by 10 per cent. This means that, on average, all stages can access additional 
labour and material, when needed, 10 per cent faster than the base scenario. Figures 
11-b and 11-c show that such a small decrease in delays, when applied across the 
system, decreases the WIP and duration values, especially around the peak values 
where timely access to additional resources is more helpful. 

Figure 11: Simulation results for Scenario 3 – decreased delay in sourcing additional 
labour and material for all stages 

 
 

(a) Start rate (b) WIP 

 

 

(c) Duration  

Source: Authors. 
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5.5 Stabilised material supply and workforce 

Consistent with the detached housing market in Australia, a main assumption behind 
the base scenario is the nature of material supply and workforce arrangements. All 
stages quickly react to changes in material and labour availability (shortage and 
surplus) with delay times that are generally small compared to the simulation period. In 
Scenario 4 (Figure 12), it is assumed that the delays in increasing the labour exit rate in 
response to labour surplus and decreasing material supply in response to material 
surplus are both increased to 10 quarters, from 0.1 and 1.1 quarters, respectively. In 
other words, the stages close the gap between the surplus labour and material and the 
required labour and material over a much longer period. This is equivalent to longer-
term contractual agreements and/or direct employment and vertical integration. During 
market downturns, the material surplus can be stored in inventories for future peaks or 
exported, and the directly employed workforce can undergo training. Figures 12-b and 
12-c show that the WIP and duration values are generally decreased compared to the 
base scenario, especially during peak times. Potential increases in inventory and labour 
costs could be compensated by decreased overhead and improved cash flow due to 
faster delivery. 

Figure 12: Simulation results for Scenario 4 – increased labour exit delay and material 
supply decreased delay for all stages 

  
(a) Start rate (b) WIP 

 

 

(c) Duration  

Source: Authors. 
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5.6 Increasing productivity through new technologies 

The base minimum duration is a characteristic of the construction stage: it is the 
minimum amount of time that it takes for that stage to reach completion when the 
required labour and materials are available. Increasing labour and material availability 
does not change the base minimum duration. The minimum duration can only be 
changed through changing the way jobs are done, for example, through using 
innovative methods or increasing productivity and efficiency. 

In Scenario 5 (Figure 13), it is assumed that the minimum base duration for the framing 
stage is decreased by 50 per cent due to the use of new construction technologies. This 
translates to an almost 10 per cent decrease in the total minimum duration for the 
entire system, which is the sum of the base minimum duration for all stages.  

As shown in Figure 13-c, the 10 per cent decrease in the total base minimum duration 
does not lead to a consistent 10 per cent decrease during the entire simulation. When 
the subsequent stages can absorb the additional load passed to them as a result of the 
productivity improvement in the framing stage, the decrease in the total duration is 
almost 10 per cent, for example, before quarter 20 in Figure 13-c. However, when the 
system is under pressure, the total reduction in duration is much smaller, for example 
around quarters 50 and 70 in Figure 13-c.  

As shown in Figure 13-b, the same pattern can be observed in the total WIP. This 
observation suggests that when the system is working under pressure, it will be difficult 
to capture the benefits of system improvements such as increased productivity and 
innovation. Moreover, productivity improvements need to take a systemic perspective to 
avoid losing productivity gains in subsequent stages. 

Figure 13: Simulation results for Scenario 5 – decreased base minimum duration for the 
framing stage 

  
(a) Start rate (b) WIP 

 

 

(c) Duration  

Source: Authors. 
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It should be noted that if decreasing the base minimum comes at the cost of increased 
delays in sourcing labour and materials, or limited labour/materials availability, the gain 
in duration and WIP will be further diminished. For example, if the industry switches to 
a modern method of construction that requires less readily available skill sets or 
materials that are more difficult to produce, the decreased base minimum time in the 
corresponding stage does not translate to decreased total construction time. This is 
simulated in Scenario 6 (Figure 14). Here it is assumed that while the base minimum 
duration for the frame stage is decreased by 50 per cent, the delays in sourcing 
additional labour and material are increased by 50 per cent. As shown in Figure 14-b 
and 14-c, when the system is not under too much pressure, the increased delays do not 
become problematic and the gain in productivity in the frame stage results in decreased 
total WIP and duration. However, when the load on the system increases and the 
system needs to quickly source additional labour and materials (around quarter 60), 
increased delays not only cancel out the effect of decreased base duration but also lead 
to increased WIP and duration overall. 

Figure 14: Simulation results for Scenario 6 – decreased base minimum duration for 
framing stage and increased in delays and maximum labour and material increase rates 

 
 

(a) Start rate (b) WIP 

 

 

(c) Duration  

Source: Authors. 
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5.7 Reducing market volatility 

An increase in the demand (start rate) above the equilibrium level is the main reason 
for increasing the WIP and duration, both for the individual stages and the entire 
system. When the demand goes below equilibrium, the stages find opportunities to 
catch up with the accumulated backlog; however, these opportunities do not lead to 
going back to WIP levels before the peaks. Additional WIP quickly builds up in the stock 
of different stages, which takes much longer to deplete. Moreover, the physical 
limitations of the system as represented by the minimum base durations of the stages, 
do not allow for decreasing the duration below a certain level, even when the input to 
the stage is much lower than equilibrium. In other words, the effect of peaks in demand 
on increasing the values of WIP and duration are a lot more significant than the effect of 
troughs of similar magnitude on decreasing the WIP and durations. Therefore, it can be 
expected that a less fluctuating demand should result in lower WIP and duration values. 

In Scenario 7 (Figure 15), the start rate used in previous scenarios is smoothed. This is 
achieved through eliminating data points that are less than 30th percentile and greater 
than 70th percentile and then taking a 7-point moving average. The resulting start rate 
curve, shown in Figure 15-a, has roughly the same total number of houses entering the 
system during the simulation as the more volatile start rate in the base scenario. 

As shown in Figures 15-b and 15-c, the maximum values of WIP and duration are 
significantly decreased compared to the base scenario. Conversely, the troughs on the 
WIP graph in the scenario are not as deep as the troughs for the base scenario. 
Moreover, the total duration is a straight line and the system is working on the base 
minimum duration for the entire simulation. This means that the load is generally more 
uniformly distributed during the simulation and there are significantly fewer fluctuations 
in labour and material requirements and availabilities as compared to the base case. 
This is a substantial observation, as it demonstrates that the detached housing industry 
would be able to build the same number of houses more quickly and, generally, while 
working on fewer houses at a time, if the demand is more stable. 

Figure 15: Simulation results for Scenario 7 – stabilised start rate 

  
(a) Start rate (b) WIP 

 

 

(c) Duration  
Source: Authors. 
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5.8 Increasing non-market housing starts 

As demonstrated above, the fluctuating nature of the demand for housing puts pressure 
on the system leading to increased WIP and duration levels. Adding non-market housing 
construction –for example, through government supported social and affordable housing 
– can increase this pressure leading to even higher WIP and duration levels. However, 
since the smoothed start rate significantly decreased the pressure on the system, it 
might be possible to impose additional load on the system without destabilising it. In 
Scenario 8 (Figure 16), a constant load of 2,000 houses per quarter was added to 
simulate a consistent flow of non-market load on the industry. Adding this constant rate 
increased the total number of houses entering the system by approximately 6 per cent. 

As shown in Figure 16-b and 16-c, the WIP and duration curves are much smoother 
than the base scenario with considerably lower maximum levels, suggesting significantly 
less pressure on the system. It should be noted that in Scenarios 7 and 8 all the internal 
parameters on the model are exactly the same as the base model (i.e. the industry in 
both cases is exactly the same). This suggest that, with a smoothed start rate, 
additional load can be imposed on the existing system without causing additional 
pressure. 

Figure 16: Simulation results for Scenario 8 – stabilised start rate plus constant start 
rate 

  
(a) Start rate (b) WIP 

 

 

(c) Duration  

Source: Authors. 
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5.9 Conclusion 

This chapter explained how the detached house building industry was modelled, and 
simulations were used to explore the dynamics of the industry under various 
construction constraints and productivity improvements.  

The model developed in this research was both a significant enabler and a salient 
outcome of the research. The model closely simulated the internal dynamics of the 
industry and housing production in response to variation in demand and resource 
availability. The model was verified through a range of tests and was reviewed and 
verified by detached house building industry experts ensuring that it was both 
technically robust and reflective of actual industry dynamics. 

The simulations illustrated how delays at a single stage can create systemic bottlenecks, 
increasing both WIP and average completion times. They further revealed that 
improvements in one stage failed to enhance overall performance if downstream 
capacity was not similarly enhanced, and showed that system-wide improvements can 
noticeably reduce both WIP and project timelines. 

The simulations demonstrated that longer-term contractual agreements and/or direct 
employment and vertical integration improve industry production. They also showed 
that productivity improvements must be approached systemically, considering the 
capacity and constraints of downstream stages, otherwise improvements in one stage 
may not translate into overall efficiency gains. 

The impact of reducing market volatility and increasing non-market demand were also 
simulated. The results showed that reducing fluctuations in housing demand 
significantly improved system performance by lowering peaks in WIP and duration, 
enabling a smoother and more efficient workflow, reducing strain on labour and 
materials, and allowing the same number of houses to be built more quickly with fewer 
projects underway at any given time. 
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 Conclusion 

New detached housing is a significant source of new housing in Australia. In 2021, 70 
per cent of the total 10.8 million private dwellings counted in the census were detached 
houses (ABS 2022). However, the detached housing supply has remained static over 
the past four decades despite rapid population growth (ABS 2025a). Multiple periods of 
high demand and market boom have increased the number of houses under 
construction, while the actual number of completions per quarter (house production) 
has remained static. 

Stagnant supply is not the only issue. Construction completion time has also increased. 
In 1992, the national average house completion time was five months. In March 2024, 
it was 10.8 months. Despite conventional belief, this increase is not related to the larger 
size of detached houses. Rather, lengthy completion times are caused by industry 
constraints and challenges, as analysed in this technical paper. 

6.1 Policy options 

6.1.1 Market 
Market dynamics have a significant impact on the detached house building industry. 
They shape the conditions under which builders operate and directly influence 
completion times and numbers. As outlined in the Chapter 1, fluctuations in demand, 
often driven by economic cycles and policy settings, affect labour and material supply, 
inflate input prices, and increase the likelihood of scheduling challenges, defects and 
insolvencies. These pressures intensify during boom periods, while downturns drive firm 
exits and long-term workforce attrition, further undermining industry stability. 

• As outlined in the Inquiry Report (Sharam, Zolghadr et al. 2026) market stability 
must be a priority. 

6.1.2 System of work 
The industry’s system of work is based on subcontracting and stage-based construction. 
Builders operate as project managers with limited control over labour within a highly 
competitive, low-margin business model that depends on volume turnover. Construction 
supervisors play a critical yet under-supported role in delivering house construction. 
There is no specific pathway for supervisor career development and training. The 
fragmented and relationship-based structure of the industry creates systemic 
vulnerabilities. 

• Policy should support and incentivise the emergence of builders who operate with 
integrated supply chains, encompassing direct employment of trades, control over 
procurement and, potentially, in-house manufacturing or prefabrication. This 
approach can increase production reliability, improve quality control and reduce 
project delays caused by fragmented subcontractor networks. 

• Policy should move beyond isolated trade or material-specific solutions. Improving 
production capacity requires systemic improvements across the entire construction 
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process rather than isolated interventions targeting a specific task or stage of 
construction. 

• Given the critical role of supervisors in coordinating and delivering construction and 
maintaining quality, policy should support the training and professionalisation of the 
supervisory role within the detached housing sector.  

• Policy should address the financial structures and contractual relationships that 
underpin builder operations and contribute to systemic risk in the detached housing 
sector. Policy can target the standard contract frameworks and payment 
arrangements between builders, clients and subcontractors to better reflect market 
volatility and production constraints. 

6.1.3 Supply chain interruptions and technology adoption 
Capacity constraints in the industry are also deeply embedded within the supply chain. 
Builders reported chronic delays and material shortages during boom times that 
revealed critical weak points in the flow of essential building components like timber, 
windows and steel. These supply chain limitations create bottlenecks that stall projects 
and disrupt construction processes. Australia’s construction supply chain is susceptible 
to global disruptions, such as factory shutdowns, shipping delays and geopolitical 
shocks. 

The adoption of innovative technology, such as prefabrication, in the industry remains 
low due to structural barriers. Builders bear the financial and operational risks of 
innovation without adequate control over supply chains. Fixed-price contracts and 
payment structures are often misaligned with the requirements of adopting 
prefabrication, and strong consumer preferences for customisation discourage the 
standardisation that is necessary for offsite manufacturing. Industry norms favour 
conventional practices, and the lack of regulatory pressure or enforceable quality 
standards further reduce the motivation to innovate. 

• Policy efforts to remove production constraints should focus on capacity uplift across 
the entire construction process, including both workforce and supply chains. Simply 
expanding the labour force will not translate into higher housing output if supply 
chain constraints persist. 

• Policy should incentivise the expansion of domestic production facilities for material 
inputs, such as timber, steel and windows, to reduce dependency on international 
supply chains. 

• Government incentives for innovation should target technologies with the potential 
to impact the entire construction process instead of a specific tasks or products. 

• Government incentives for technology adoption should be timed to align with 
periods of lower industry activity, when builders and suppliers have greater capacity 
to engage with new products and processes. 

• Policy should support the development of conditions in which vertical integration can 
be developed and should incentivise long-term contractual builder–supplier 
relationships. Consistent and reliable social housing demand is an example of such 
conditions. 
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• Financing and payment structures should be reformed to support prefabrication by 
enabling upfront funding mechanisms, standardising contracts and aligning 
mortgage products with the unique cashflow needs of offsite construction. 

• Policy should support education and marketing initiatives aimed at shifting consumer 
preferences from extensive customisation towards an appreciation of the quality, 
speed and reliability offered by prefabricated housing solutions. 

6.1.4 Workforce and employment 
The detached house building industry faces significant workforce challenges, with trade 
shortages limiting production capacity and the lack of licensing across many trades 
undermining quality and consistency. Structured training and workforce development 
are hindered by the industry’s reliance on subcontracting and short-term relationships. 
Increasing specialisation within trades is also creating new bottlenecks, further 
disrupting construction workflows and reducing overall efficiency. The industry’s current 
conditions do not support direct employment due to the financial and administrative 
obligations placed on employers and the subcontracting and trade culture within the 
workforce.  

• Policy should encourage mandatory licensing or registration for residential trades 
with clear standards for qualifications and experience. 

• The construction industry should promote multi-skilling initiatives and reintegration 
of trades to reduce bottlenecks, improve workforce flexibility and enhance resilience 
against trade shortages and fluctuating demand. 

• Current industry bodies should be activated, or new bodies be created, to represent 
the interests of the industry’s workforce to ensure a resilient, highly skilled and 
adaptable workforce that can contribute to improvement of the industry. 

• Builders should be incentivised to employ trades in-house. Policies should also 
support workforce training programs and professional development initiatives, 
encouraging the establishment of long-term employment structures. Such measures 
would improve workforce stability, enhance quality control and enable the adoption 
of innovative practices across the industry. 

6.1.5 Modelling 
The model developed in this research was a significant enabler and a salient outcome of 
the research. The model closely simulated the internal dynamics of the industry and the 
housing production in response to variation in demand and resource availability. 

• The validated model offers a powerful tool for testing policy impacts on detached 
housing delivery. Policy makers are encouraged to use it to examine various policy 
scenarios and to better understand industry dynamics under hypothetical, but 
realistic, conditions. 
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