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ABSTRACT  
The housing undersupply is a current issue in many capital cities in Australia. The 
relevant statistics to the housing shortage has been reported by the Australian 
government and housing industry associations. The gaps between demand and supply 
continuously have increased over the past years. Many factors contribute to the 
shortage of the Australian housing supply. One of the key factors is the house 
completion time. To overcome the shortage situation, it is significant to know how 
completion time can be improved. The completion time guarantees the time of 
housing delivery to house customers. In this paper, Little’s law is used to discuss the 
physics of the Australian house building. Additionally, capacity and sales and 
operations planning strategies are the focal aspects to improve the Australian house 
completion time. 
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INTRODUCTION 
The Australian residential sector consists of many independent building organisations 
to construct separate houses, semi-detached houses, townhouses, flats, units and 
apartments (NHSC 2013). The total values of work commenced in residential 
building are likely to be less responsive to the growth of other construction activities 
(ABS 2012). This situation could be influenced by housing supply and demand 
factors. The housing supply has been found in a shortage to serve the housing demand 
(NHSC 2012). The previous studies mainly focused on housing demand and 
affordability rather than housing supply challenges (Liu and London 2011). This 
paper, therefore, addresses the undersupply of Australian housing from the housing 
supply perspective. The paper presents a possible relationship between the house 
completion time and the housing delivery by using Little’s Law.  

The house completion time is a key factor influence housing supply. It indicates 
time required to deliver a house to a house customer. The paper additionally provides 
possible guidelines to improve housing supply situation in Australia through an 
understanding of capacity management. It involves the adjustment of an 
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organisational capacity toward changes in customers demand. Capacity management 
is related to the sales and operations planning (S&OP) that concerns on utilising the 
available capacity relative to demand (Olhager and Johansson 2012). S&OP relates 
the production level to the demand level at different planning horizons. Accordingly, 
the production plan is based on the sales plan (forecasted demand). Then, the plan is 
translated into capacity requirements in terms of the total resources. It is 
acknowledged that increasing the construction capacity contributes to the growth of 
construction organisation. Developing the construction capacity includes using 
modern methods of construction such as off-site manufacturing (OSM) (Blismas and 
Wakefield 2009). Increasing the capacity requires supportive organisational policies 
in human resources development such as training and incentives, and quality control 
techniques. 

A REVIEW ON AUSTRALIAN HOUSING SUPPLY AND DEMAND 
Australian Government and housing alliances recognised that supply of new houses is 
inadequate especially in the state’s capital cities (COAG 2012; NHSC 2013). A report 
on housing supply produced by NHSC (2012) indicates the gaps between the 
underlying assumptions of demand and supply in housing from the year 2011-2031 
ranging from low, medium, and high growth scenarios as presented in Figure 1. 

 
Figure 1: Projected Australian housing demand and supply (in’000 units). 

 
It can be seen from the demonstrated figure that all scenarios show the continuing 

gaps between the housing demand and supply from 2016 to 2031. The Australian 
housing undersupply is caused by both housing supply- and demand-related factors. 
The housing supply factors generally include but not limited to, house price, house 
completion time, and house customisation. The house price refers to construction 
material and labour costs, and land price (Liu and London 2011). The house 
completion time is a key factor indicating the period required to deliver a house to a 
house customer. There is an increase in the average Australian house completion time 
reported, while the production rate has found to be relatively stable (Gharaie et al. 
2010). On the demand-side, the Australian housing is influenced by other factors such 
demographic and house customer preferences. 

RESEARCH METHODOLOGY 
The research aims to explore the Australian housing supply shortage in the context of 
lengthening house completion time. A review of background studies was conducted 
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through exploring the opened online databases. The databases include Emerald, 
Elsevier, Taylor and Francis, Google Scholar and book publications. Moreover, some 
published reports from Australian government and housing industry alliances were 
searched. This includes Housing Industry Association (HIA), National Housing 
Supply Council (NHSC), Coalition of Australian Government (COAG), Department 
of Education, Employment and Workplace Relations (DEEWR) and Australian 
Bureau of Statistics (ABS). Data collection from the databases focused on the 
initiatives employed to explain the housing shortage situation in Australia. The 
research processes are as follows: 

• Stage 1: Screening the collected data for house customisation, construction 
method, skilled labour shortage, number of houses under construction, and 
coordination between stakeholders. 

• Stage 2: Applying the Little’s law to the categorised data to understand the 
house building process. 

• Stage 3: Explaining the capacity management using the Little’s law in house 
completion time context. 

• Stage4: Developing capacity and S&OP strategies for house building in the 
Australian context.  

AUSTRALIAN AVERAGE HOUSE COMPLETION TIME 
The house completion time can be defined as the time period between the first and 
last physical building activities to produce a house and make it ready for occupation. 
The house completion time is a major factor indicating the quality of housing delivery 
to house buyers. Figure 2 illustrates the average completion times of new houses in 
Australian states, territories, and national level. Using 1995 to 2000 as a base line, all 
states and territories except Tasmania experienced increased house completion time 
during the years from 2000 to 2010 (ABS 2012). 

 
Figure 2: Average completion time of new houses, States, Territories and Australia. 

 
The house completion time is a key factor affecting the housing supply (Gharaie 

et al. 2010). Nevertheless, their study has not illustrated other related factors to the 
house completion time. This paper contains an expanded view of factors contributing 
to time spent in delivering houses. The related factors to the housing capacity and 
demand are shown in Figure 3. Excess completion time is known to a project 
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cast concrete walls and building façades (NHSC 2013). OSM is an innovative 
construction method that has the capabilities to improve the performance of the 
Australian house building (Blismas and Wakefield 2009). 

SKILLED LABOR SHORTAGE 
The house building is labour intensive industry with its main product of new 
dwellings or renovated dwellings. The skilled labour is an important element for a 
house building organisation. The skilled labours are considered as enablers for an 
organisation to work in the competitive environment and overcome any challenges. 
The challenges include new working relationships such as partnering and virtual 
enterprise. The challenges are also include changing the construction technologies 
and adopting modern methods of construction. According to DEEWR (2012), there 
are shortages in some construction occupations such as roof tiller, glazier, plumbers 
and cabinetmaker from 2008 to 2012. The skills shortages contribute to the 
undersupply of housing (NHSC 2012). 

NUMBER OF HOUSES UNDER CONSTRUCTION 
The house construction activity in Australia can be interpreted using the number of 
dwelling commencements and completions, and dwelling units under construction. 
The quarterly published data from ABS (2013) indicate that the gap between the 
number of dwellings under construction and completed every quarter has been 
increased from March 2000 to March 2013. The gap could be explained by the 
increasing in the time to complete a house. As a result, the number of completed 
houses per quarter has continuously decreased. 

COORDINATION BETWEEN STAKEHOLDERS 
The supply chain of house building in Australia includes various stakeholders. It 
includes the sub-contractors, supply and installs contractors, building material 
suppliers, and house customers. The stakeholders are involved in the house building 
process through delivering the materials and information to process the material. 
Dalton et al. (2011) emphasized on the coordination among stakeholders to deliver 
the work on site in a right sequence. Their study comprised various interviews with 
the supply and install contractors including plastering and plumper’s. It was 
concluded that during the inspection of the building supervisor, some jobs were not 
ready for undertaking on the construction site. Therefore, it required a considerable 
rescheduling that resulted in increasing the amount of time to complete the house 
building. 

LITTLE’S LAW FOR HOUSE BUILDING 
Capacity of a house building organization could be explained by using Little’s law. 
The house building physics is a systematic description of the underlying behavior of 
the house building system. A thorough understanding of the system may lead to 
improvement of house building capacity. Little’s law has been applied to a single 
production station, production line, or an entire production plant with or without 
variability. Applying Little’s law results in the lead time control. Bashford et al. 
(2005) examined the applicability of Little’s law in the residential production system. 
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TH=Bottleneck utilization × bottleneck rate  Equation 2 
 

The bottleneck in a system is located at the resource that has the smallest capacity. It 
is suggested that to maximise the bottleneck utilisation, reduction of blocking and 
starvation of the bottleneck resource must be implemented. This can be achieved by 
maintaining a sufficient amount of WIP before the bottleneck resource as a safety 
buffer (Gautam and Miyashita 2007). To expand the bottleneck utilisation, additional 
equipment, staff, and training are typically required. Moreover, house building 
organisations must ensure the flexibility of their labours, quality improvements, and 
effective product design. To improve TH, CT, and bottleneck utilisation, the concept 
of capacity needs to be integrated. Capacity of a system is a major determinant of TH, 
WIP and CT. System’s capacity is a maximum level of TH. Therefore, it is a 
functional capacity of each process in the system (Hopp and Spearman 2011). 

CAPACITY MANAGEMENT FOR HOUSE COMPLETION TIME 
REDUCTION 
Capacity can be defined as the maximum output over a specified period of time. 
Capacity management is regarded as the adjustment of capacity to meet the changes 
in demand. Expanding the construction capacity is a strategy directed towards the 
growth of construction organizations. Developing the construction capacity requires 
developing of the construction methods such as using industrialized and prefabricated 
concepts. Moreover, it urges for human resource development in the construction 
industry including human resource training and incentive schemes, and the 
implementation of quality control techniques. Capacity management generally is 
found within the operations management domain. The appropriate strategies used in 
managing the capacity of an organization include leading and lagging the demand for 
capacity (Olhager and Johansson 2012). Leading demand strategy creates a high cost 
but it maintains high delivery and flexibility. Lagging demand creates a high 
utilization of the resources. Therefore, it enables low cost profile, but there is a long 
deliver time. 

Capacity strategies are associated with the sales and operations planning (S&OP). 
The S&OP contains sales plan which based on the forecasted demand and production 
plan which constrained by the existing capacity. S&OP relates the production output 
to achieve the demand level at different planning horizons. Accordingly, S&OP 
process generates a balance between the sales plan and the production plan. Then, the 
production plan is translated into capacity requirements in terms of the total resources 
including production output rate, employment levels, inventory levels, backlogs, and 
subcontracting. The process of S&OP includes two alternatives: modifying the 
demand to match with the production constraints or modifying the supply to match 
with the demand (Olhager and Johansson 2012). Modifying the demand is employing 
some marketing tools to influence the demand to be achievable within the production 
capacity. The tools including pricing mechanisms, new product information and 
product consultancy. Modifying the supply is achieved through three strategies: level 
the production, chase the sales or mix of levelling and chasing (Choudhari et al. 2011). 

Levelling production strategy refers to fixing the output at a constant rate over the 
planning period. Levelling the production output achieves a uniform and high 
utilisation of the available resources. Therefore, it reduces the costs associated with 
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Table 1: Combination of capacity and S&OP strategies for house building.  

 Leading demand Tracking demand Lagging demand 

Chase 
demand 

• Customised house 
design 

• DTO 
• High availability of 

resources 
• Low volume 

demand 
• Low capacity 

utilisation 

 

• Limitation to chase 
• Rely on 

subcontracting 
• Overload and 

delivery problems 
• High capacity 

utilisation 

Mix  

• Possibility to satisfy the 
demand from the own 
resources 

• BTO and DTO 
• Low/high volume 

demand 

 

Level 
production 

• Possibility to 
change the 
production rate 

• Delay new capacity 
acquisitions 

• Steady flow of 
demand 

 

• Competitive house 
pricing 

• High capacity 
utilisation 

• High housing 
demand 

• MTS 

RESEARCH IMPLICATIONS 
The house building system is seen through Little’s law. This paper proposes 
dimensions from the lens of Little’s law, capacity management and demand strategy 
in addition to the previous studies to solve the housing shortage situation in Australia. 
Understanding Little’s law concept does not allow only WIP to be drawn to attention, 
but also allows the production rate or TH to be emphasized as another key factor that 
impacts on house-building completion time. When the shortage of housing supply 
occurs, selecting the appropriate capacity and S&OP strategy for house building 
organizations should be based on market demand and product characteristics (Olhager 
& Johansson 2012). The attributes existing in house-building organizations such as 
stakeholders, size, and employment level should be included in strategy selection. 
Capacity and S&OP strategies can be decoupled within the house building supply 
chain. The idea refers decoupling as physical or organizational separate activities of 
an organization which provide organizational unit integration, support change 
adaptation, optimize usage of productive facilities, and mitigate deviation within the 
organization (Fowler et al. 2000). Moreover, the decoupling capacity and planning 
strategies allow house-building organizations to attain competitive advantage in 
dynamic environments. Demand management is one of the main capacity strategies 
(Betts et al. 2000). Modifying the housing demand should be aligned with adjusting 
the housing supply. Levelling the sales pattern to production rate and using marketing 
methods such as pricing mechanisms and introducing new products can be included 
in the modifying process. 

With regard to S&OP, the current Australian housing supply is as in chasing and 
levelling scenario. This depends on the size of the house building organization. It can 
be proved from the number of houses completed and house customization available 
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from each organization. Therefore, this research suggests decreasing the house 
completion time by adopting lead and chase scenario. House building organizations 
could be achieved this through two stages. The first stage is to move from lag-chase 
and lag-level to employ mix-track scenario. This intermediate scenario could be 
achieved by using OSM through employing lean and agile concepts. House building 
organizations level prebuilt or speculative houses using MTS. likewise, chasing 
improve the house design flexibility by using BTO and DTO. House customers have 
limited flexibility to change some certain house components from the builders 
catalogues as in BTO. House customers have a high flexibility in DTO. They can 
change the whole house design according to their needs. It increases the cost and time 
to build the house. Afterwards, chasing and leading scenario is the most likely 
capacity strategies for reducing the house completion time and achieves a high degree 
of customization for house customers. 

CONCLUSIONS 
Australian house building sector has continuously experienced shortage in housing 
supply. House completion time is considered as a key factor contributing to the 
shortage. This paper has discussed the shortage problem under the lens of capacity 
and demand management. A combination of tracking and mix strategy is suggested to 
produce a balance between capacity and housing demand. No single method can 
guarantee to solve the shortage. Using decoupling practice within the house-building 
organizations can elevate supply performance. More research is encouraged to 
explore other dimensions relevant to the situation of housing shortage. 

REFERENCES  
ABS (2012). 2012 Year Book Australia, Australian Bureau of Statistics, Canberra. 
ABS (2013). "Building Activity, Australia, Jun 2013." Australian Bureau of Statistics, 

Canberra. 
Barlow, J., and Ozaki, R. (2005). "Building mass customised housing through 

innovation in the production system: lessons from Japan." Environment and 
Planning A, 37(1), 9-20. 

Bashford, H., Walsh, K., and Sawhney, A. (2005). "Production System Loading–
Cycle Time Relationship in Residential Construction." Journal of Construction 
Engineering and Management, 131(1), 15-22. 

Betts, A., Meadows, M., and Walley, P. (2000). "Call centre capacity management." 
International Journal of Service Industry Management, 11(2), 185-196. 

Blismas, N., and Wakefield, R. (2009). "Drivers, constraints and the future of offsite 
manufacture in Australia." Construction Innovation: Information, Process, 
Management, 9(1), 72-83. 

Chang, A. S., and Lee, K. P. (2004). "Nature of construction technology." 
Proceedings of the 12th Annual Conference of the IGLC, IGLC-12, Elsinore, 
Denmark, 74-83. 

Choudhari, S. C., Adil, G. K., and Ananthakumar, U. (2011). "Choices in 
manufacturing strategy decision areas in batch production system – six case 
studies." International Journal of Production Research, 50(14), 3698-3717. 

COAG (2012). "Housing Supply and Affordability Reform." Council of Australian 
Governements, Canberra. 



Sherif Mostafa and Jantanee Dumrak 

870 Proceedings IGLC-22, June 2014  | Oslo, Norway 

Dalton, T., Wakefield, R., and Horne, R. (2011). "Australian suburban house building: 
industry organisation, practices and constraints." AHURI, Canberra. 

Daneshgari, P. (2010). Agile Construction for the Electrical Contractor, Jones & 
Bartlett Learning, Sudbury, MA. 

DEEWR (2012). "Skill Shortages in Construction Trades 2012." Department of 
Education, Employment and Workplace Relations, Canberra. 

Fowler, S. W., King, A. W., Marsh, S. J., and Victor, B. (2000). "Beyond products: 
new strategic imperatives for developing competencies in dynamic 
environments." Journal of Engineering and Technology Management, 17(3–4), 
357-377. 

Gautam, R., and Miyashita, K. (2007). "Coordination to Avoid Starvation of 
Bottleneck Agents in a Large Network System." IJCAI, 1281-1286. 

Gharaie, E., Blismas, N., and Wakefield, R. (2012). "Little’s Law for the US house 
building industry." Proceedings for the 20th Annual Conference of the IGLC, 
IGLC, San Diego, 1-10. 

Gharaie, E., Wakefield, R., and Blismas, N. (2010). "Explaining the Increase in the 
Australian Average House Completion Time: Activity-based versus Workflow-
based Approach." Australasian Journal of Construction Economics and Building, 
10(4), 34-49. 

HIA (2011). "Housing to 2020: The states of Australian housing to the year 
2020."Housing Industry Association, HIA–JELD-WEN, 33. 

HIA (2013). "Housing 100: Australia's Largest Homebuilders and Residential 
Developers 2012/2013." Housing Industry Association, Campbell, ACT. 

Hopp, W. J., and Spearman, M. L. (2011). Factory physics, Waveland Press, Inc., 
Long Grove, Illinois. 

Liu, J., and London, K. (2011). "Analysing the Relationship between New Housing 
Supply and Residential Construction Costs with Regional Heterogeneities." 
Australasian journal of construction economics and building, 11(3), 58-67. 

Mendes, P. (2011). Demand driven supply chain: a structured and practical roadmap 
to increase profitability, Springer, New York. 

Mostafa, S., and Dumrak, J. (2013). "Leagile supply chain for Australian 
industrialised house building." Proceedings for the 21st Annual Conference of the 
International Group for Lean Construction, IGLC, ed., IGLC, Fortaleza, Brazil, 
175-184. 

Nawi, H. S. A., Rahman, A. A., and Ibrahim, O. (2012). "Government ICT Project 
Failure Factors: Project Stakeholders’ Views." Journal of Information Systems 
Research and Innovation, 2, 69-77. 

NHSC (2012). "Housing Supply and Affordability: Key Indicators." National 
Housing Supply Council, Canberra. 

NHSC (2013). "Housing supply and affordability issues 2012-13." National Housing 
Supply Council, Canberra. 

Olhager, J., and Johansson, P. (2012). "Linking long-term capacity management for 
manufacturing and service operations." Journal of Engineering and Technology 
Management, 29(1), 22-33. 

 
 
  




