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Abstract: Contemporary architectural programming, as a holistic process rather than static document, is 
utilised for effective communication, control and evaluation of design proposals across the whole 
construction project cycle. Designing for prefabrication benefits from planning and control of processes, 
with a strong client focus, and established relationships between project team members. This planning, 
control and communication for prefabrication can be improved by the understanding and integration of 
architectural programming concepts, resulting in a more effective, efficient and responsive design-
phase, leading into the efficient construction phase that prefabrication is widely known for. Improving 
the design process for prefabrication stands to benefit the delivering business, project team, and most 
importantly, quality outcomes for the commissioning client. 
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1. Introduction 

“A doctor doesn’t necessarily give his clients what they want. In some cases he could be 
jailed for that. A doctor gives his clients what he thinks they need. So it should be with the 
practice of architecture. But the trick is to distinguish between wants and needs.” (Peña 
and Caudill, 1959, p. 178) 

The architectural programme has traditionally been an important first stage of a project. Acting as a 
pre-design phase, the determination of a programme is typically in the form of a fixed document that is 
used for communication, evaluation and control of the subsequent design phase. Prefabrication’s fixed, 
and efficient construction phase, means that controlling and determining the design phase is even more 
important than traditional construction, yet there remains little research as to how to programme 
effectively for prefabricated projects. 

This paper begins with a literature review to set out an understanding of the development of 
architectural programming, not only in academic research but also a task that has developed within 
practice. The literature review will first determine an historic understanding of programming, as well as 
how contemporary perspectives are shaping the way in which it is used today and being adapted and 
refined for future practice, before defining why programming specifically for prefabrication is important. 
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The second part of the paper will focus on a case study. As part of an ARC industry linkage project, 
the research is able to benefit from ‘live’ industry experience; to observe and analyse current practice, 
to implement research-based change and to gather feedback from this implementation that can 
measure its effectiveness and progress future research. 

By considering programming as a holistic, project-long, process. It is likely that the principles of 
architectural programming can be brought to prefabricated housing design and delivery. Primarily, the 
aim is to streamline, and control the design phase, increasing not only efficiency, but also qualitative 
client outcomes. Design phase control has direct impact on construction, allowing high-quality design 
outcomes for clients and efficient design-delivery and construction for manufacturers of prefabricated 
housing. Prefabricated construction differs from that of tradition, as design choices must be finalised 
before construction proceeds due to the ‘manufacturing’ nature of the building process, without the 
possibility of on-site variations to the design and construction. Effective architectural programming 
allows a continuous feedback loop to develop for all stages of a project (especially through strategies 
such as post-occupancy evaluations). This allows not only product offerings to be improved, but also the 
delivery process to be refined. In this way, offerings are adaptable, and responsive to changes in the 
market, offering a continuous stream of improvement, in line with one of the core principles of 
industrialised house building, identified in Swedish research as Systematic Performance Measurement 
(Lessing, 2006, p. 94). 

2. The power of programming 

Depending on the geographical context of the research, the terms ‘design brief’ and ‘architectural 
program’, are used with much the same meaning, as will be shown in cited works. British-English 
invariably uses the term design brief, while researchers in the American-English tradition have chosen 
the term architectural program. For the purpose of this research paper, I have chosen to use the latter, 
for the following reasons. Within Australian architectural practice, there is an assumed understanding of 
design brief. This understanding, however, is one that is often closed to new thinking and innovation 
and therefore a less familiar term to British-English users may be appropriate. The term architectural 
programme, by its definition, also infers the sense of a time-based, on-going process, beyond the single 
document perspective of a brief. As will be shown, this is important when considering how prefabricated 
architecture is designed and delivered. 

In order to understand how architectural programming for prefabrication can be refined, it is first 
important to understand the context in which a contemporary understanding of architectural 
programming developed. Architectural programming as an academic, and practice-based field of 
research arose from concentrated research during the 1960s and 70s. This research had its genesis in 
on-going changes in approaches to design stimulated by societal change after the Second World War. 
Developments in technology, increased demands on designers by population growth, and an increased 
awareness of public participation, led academics and practitioners to examine the role of pre-design 
planning (Cherry, 1999). 

Peña and Caudill were among the first researchers to publish the base requirements for effective 
architectural programming. The key points of which remain pertinent today: making clients part of the 
design team, conduct research into the client and the project type, as well as to present and 
communicate architectural analysis as one would an initial scheme (Peña and Caudill, 1959). Over the 
following decade, Peña developed his definition of architectural programming, summarising it as, “a 
statement of an architectural problem and the requirements to be met in offering a solution” (Peña and 
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Focke, 1969, p. 3). During this time, Peña and his contemporaries viewed programming and designing as 
two distinct, but complementary activities. The initial, programming phase of a project would seek out 
and define the problem, while the following design phase would present the solution.  

By the late 1970s, there were a number of guides for practitioners that described this static phase-
bound document. Sanoff saw the programme as “a communicable statement of intent” (Sanoff, 1977, p. 
4), to enhance client and architect communication, track the progress of a project, and as a tool to 
measure the quality of design. This understanding continued through the 1990s. Cherry (1999) still 
viewed programming and designing as distinct activities. Cherry subtly acknowledged that alternate 
forms of programming were beginning to emerge, but she believed these suited only certain 
circumstances and were not applicable to the majority of design projects. 

Contemporary research into architectural programming has expanded its definition, beyond that of a 
single, static, phase constrained to the production of a one-off document, into a process that is dynamic, 
continuous and linked to procurement method, furthering the original intentions of expanded client 
input. This progression of understanding is summarised by Nina Ryd, who describes modern 
programming as being; “an integrated part of the entire construction and management process, and not 
just as a part of an early stage” (Ryd, 2004a, p. 233).  

Much of the original intention of programming, to be a client-involved problem definition tool, 
remains unchanged, and Heintz and Overgaard (2009) identify three core functions of programming; to 
carry information, serve as inspiration, and function as an effective control of the design outcome. Their 
definition is expanded to include a sense of the intangible, for “…programs must convey not only the 
technical requirements of the spaces listed, but also the feel – both of individual spaces and the project 
as a whole.” (Heintz and Overgaard, 2009, p.1). This requirement to balance the ‘hard’, technical 
requirements with ‘soft’, intangible information is the key factor that Heintz and Overgaard identify as 
being important to contemporary programming and parallels Ryd’s (2003) requirement for 
programming to involve multiple perspectives, balancing ‘external’ and ‘internal’ constraints. This shift 
in programming complements an industry-wide move toward integrated project delivery, where 
consultant inputs are provided to a project as early in the process as is possible, which is especially 
important to prefabricated projects. 

Communication during a construction project is vital to its success. However, communication 
protocols are often determined solely on the terms of the construction industry, diminishing the client’s 
ability to effectively take part, “…the client or provider of facilities is largely forced to steer this process 
on the terms of the construction sector with the aid of tools developed for building production” (Ryd, 
2004b, p. 87). Appropriately tailored communication is important to ensure efficiency but greater effort 
must be taken during project programming to include the client. This can be as simple as ensuring the 
designer has understood the client’s wishes for the project rather than working on the assumption that 
once documented, client preferences are clear (Heintz and Overgaard, 2009). To this end, it is important 
that both parties are clear when communicating to avoid misinterpretation, communication must focus 
on both those expressing information as well as the recipient (Bogers et al., 2008).  

The way that architects receive, interpret and use the process of programming and associated 
documents is critical, as this has a direct impact on the efficiency and effectiveness of the design phase. 
Historically, little research has been conducted into this relationship between client-expression, and 
design-interpretation, though some contemporary investigations have been conducted (Bogers et al., 
2008; Heintz and Overgaard, 2009). Balancing approaches is an imperative of effective programming 
facilitation, so as to minimise the natural conflict between client and architect, 
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“The clients’ strive for a more systematic and objective approach might differ from the 
more chaotic, intuitive and artistic approach designers have.” (Prins et al., 2006, p. 115).  

This combination of communication and interpretation is what gives inspiration to designers, who 
look to engage with and provide high-quality outcomes for their clients, architectural programming also 
forms a metric to assess design outcomes and ensure quality (Bogers et al., 2008), allowing the process 
and resulting designs to be critically examined, and controlled with ease. Architects often undertake 
their own programming activities to gain an understanding of the project and insight into the client. This 
aspect of programming must be acknowledged to occur, for inspiration comes to every designer 
differently, and in this paper there is no strict definition of how programming should seek to inspire, 
rather programming must acknowledge the designer’s requirements for a project’s success. The 
activities undertaken by a designer can take the form of client conversations, visits to the client’s home 
or workplace, and investigative research into similar building typologies (Heintz and Overgaard, 2009). 
These interactions can slow the design process, and while the stated aim should not be efficiency, rather 
effectiveness – it is important that designers be allowed opportunity to gain access to this soft 
information. Structuring in this opportunity will also mean later control and evaluation is simpler, 
however it can be a barrier to effective programming in the delivery of mass-produced housing 
solutions, so a period of client consultation becomes imperative. Contemporary understanding of 
programming to have the most value when implemented as a continuous process, rather than the 
traditionally produced document, further highlights the dichotomy between efficiency and 
effectiveness. The dynamic and on-going approach can be difficult for construction team members to 
accept in place of something which was previously static and constrained to the start of a project (Blyth 
and Worthington, 2010). Prins et. al's (2006) idea of introducing phase-bound dynamic stages of 
programming for sign-off may be valid to alleviate some of these concerns, and also stands to work well 
with the constraints that off-site construction brings with regards to late design changes. 

Further barriers to effective programming are highlighted by Barrett et al. (1999) research. It was 
found that there are two main forms of failure in programming: “Rule-based” errors arising from team 
experience that is no longer relevant and causes poor performance, but which is continued with 
because they are ‘tried and tested’ methods, and “Knowledge-based” errors which come about through 
a lack of understanding as to how to effectively programme (Barrett et al., 1999, p.9). 

3. The need to programme for prefabrication 

There is clearly great scope to improve the content and structure of programming documents and 
processes in architectural projects in general (Bogers et al., 2008; Heintz and Overgaard, 2009), and  
when considering programming for prefabrication, there is little in the way of specific existing research. 
Involving architects and the project team in early project programming has benefits, shown in the 
literature review. A strong client-focus is also vital to programme communication, producing an 
inspiring, informative architectural programme that is process focused, rather than “a list of specific 
spaces required in the new building, together with their dimensions.” (Heintz and Overgaard, 2009, p.2). 
By achieving these improvements, it is more likely that the project will be both efficient and effective in 
both the terms of construction and design, and also engages with the move in prefabricated projects 
towards integrated project delivery teams working together from an early stage, and a shift in mind-set 
from that of product design to one which also focuses on the process of the design. 
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Prefabrication’s historical focus has often been that of technical gains associated with the end 
product, commonly “driven by expedient construction methods rather than design outcomes” (Newton, 
2009, p. 283). An effective process for programming ensures high quality client-input to the construction 
project, and in a prefabricated project’s case more importantly, input to this often neglected design 
process. Clients are the providers of ideas and inspiration to the project, and are the metric that judges 
its success (Ryd, 2003), so to not include clients in a project’s process is to lose this critical input, 
regardless of whether the design is unique, or mass-produced. 

“Industrialised house-building is a thoroughly developed building process with a well-
suited organization for efficient management, preparation and control of the included 
activities, flows, resources and results for which highly developed components are used in 
order to create maximum customer value.” (Lessing, 2006, p. 93) 

Lessing’s definition of industrialised house building reveals that construction, or technical efficiency 
on its own is not enough to optimise prefabricated housing construction. Lessing summarises, that 
effective prefabrication lies within a triune of “process, organizational and technological” efficiency 
(Lessing, 2006, p. 93). It is apparent that an effective process of architectural programming is well suited 
to the optimisation of prefabricated construction. 

It is in this same thesis, that Lessing (2006) identifies the need for industrialised house builders to 
shift from thinking about ‘projects’, and towards ‘process’, as manufacturers do. He notes that 
prefabricated housing companies should appoint a ‘Process Owner’ to oversee “process structure, 
product and process development and improvements as well as the house-building process” (Lessing, 
2006, p. 92). This role is not dissimilar to the ‘Brief Manager’, proposed by Blyth and Worthington 
(2010), who also make an effort to differentiate it from the role of ‘Project Manager’, which Lessing 
defines as being in charge of delivering individual projects. Importantly, the roles are intertwined, with 
the overall process relying on information gathered during the individual delivery of projects. 

The hard gains of construction quality, that prefabrication excels at, is demonstrated in Japan where 
manufacturers, “establish their own quality standards in order to improve structural resistance, 
durability, and amenities” (Noguchi, 2005, p. 26). This ‘quality’ is then sold as added value, through a 
strategy identified by Noguchi as ‘cost-performance’. Yet despite this focus on innovation which 
concerns the build quality, there are clearly opportunities for increased design inputs and outcomes, 
demonstrated by these same manufacturers who are able to control and customise the design to suit 
varying clients and sites, yet seem unable to display the kind of design outcomes that we would expect 
from smart and innovative housing;  

“…the overall appearance remains the same: an interpretation of a generic western 
suburban house, clad in ceramic tiling with a very predictable colour palette ranging from 
brown to beige.” (Aitchison, 2014) 

There is clearly the opportunity to investigate a similar marketable value proposition in the softer 
quality of design in terms of a product that is responsive to individual clients’ needs, as well as the 
market more broadly.  This has been demonstrated during a recent study trip undertaken by the author 
to Sweden, where innovative construction companies in Stockholm are leveraging ‘design-quality’ in the 
promotion of their built product; whether a construction-developer, undertaking prefabricated projects 
only in timber construction, and then promoting both the environmental and design outcomes to gain 
market differentiation, or a developer, who has been undertaking a number of multi-residential projects 
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with high-profile architects, then marketing a holistic project ‘story’, carrying the value from initial 
design through to the end-marketing, effectively thinking of each project as a whole process. 

4. Case study 

As an applied design research project, this study uses a ‘live’ business to analyse, synthesise and 
evaluate the research. This brings the opportunity to gather feedback on the implementation of the 
research within the lifecycle of the project. In doing so, this case study has been conducted in a manner 
familiar to a designer, using principles of ‘action research’ that is, 

“…a term given to studies that examine a concrete situation, particularly the logic of how 
factors within the situation relate to each other as the process moves toward a specific 
empirical goal.” (Groat and Wang, 2013, pp. 43–44). 

Three main methods of gathering data have been used, in line with the principles of action research: 

 First-hand experience – involvement with Happy Haus has in the role of what the project team 
have called the ‘embedded architect’, allowed both observation and participation during client 
meetings in the pre-design and design-phase. This has allowed the researcher an opportunity to 
observe interactions, as well as to participate in conversations regarding client-inputs. 

 Interviews and Analysis – clients and the management of Happy Haus have been informally 
interviewed, to understand how they structure and control each ‘delivery’ project, and ‘range’ 
commission; from pre-design through to the installation of houses on-site, these interviews 
were documented an a number of process diagrams formulated (Figure ).  

 Market Analysis and Comparison of Existing Literature – the literature review has developed an 
understanding of how programming can be applied to a contemporary construction process. 
Project files from Happy Haus were also reviewed to understand their delivery process across a 
number of projects. The publicised and marketed aspects of Happy Haus, and other 
prefabricated housing companies’ design processes have also been documented and analysed. 

 

Figure 1: Example of interruptions to flow of Happy Haus' existing delivery process, brought about by 
the need for additional design input, construction advice, or costing changes. (source: Author) 
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The interviews, and analysis of Happy Haus’ existing process, demonstrated that greater structure 
was needed to effectively gather client inputs and to then communicate the resulting design solution. 
The core elements of architectural programming were being handled without a clearly defined 
structure. Poor communication was causing delays; there was an informal approach to gathering client-
inputs for the inspiration of the delivery architect. The opportunity was also being missed for 
programming to be utilised to control client-provider interactions in order to evaluate the design 
outcome and there was a lack of structured exchanges of information, meaning that the programme 
was not forming the initial stages of the project contract (Prins et al., 2006). 

Research then compared Happy Haus’ stated process for delivering projects with the publicised and 
marketed processes of other prefabricated housing manufacturers in the Australian market (Figure 2). 
These process analyses were conducted using the publicly available information on their websites, and 
showed that most companies promote a clear set of structured meetings to address specific project 
stages. Companies also charged fees early and regularly, demonstrating that each task has a value 
associated with it, as well as promoting regular and early construction and costing advice to eliminate 
‘surpises’ late in the process. In combination with the architectural programming literature review, this 
market analysis formed the basis of suggestions as to how an effectively programmed prefabrication 
process might be implemented. These diagrams revealed a clear meeting structure to be important to a 
shortened design-phase, as well as the importance of early construction/consultant advice to the 
process. 

 

Figure 2: Summary of key process meetings of 3 Australian prefabricated housing companies, showing 
early payment and construction input, as well as regular construction advice. (source: Author) 

Implementing these ‘delivery’ process changes also stand to benefit the ‘range’ procurement process 
and resulting designed product. Allowing Happy Haus’ engagement of architects in the future to be 
relevant and responsive as there will be a greater level of documentation and data regarding client 
preferences and their reception of previous designs. This evidence-based commissioning process will 
deliver relevant market information into the design process, and avoid the traditional route of 
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architectural ideas being formulated ‘on the back of an envelope’. Not only is this information important 
for new ranges, but also allows the refinement of existing offerings. The refinement of process and 
product, common to industrial and product design, is identified as a vital aspect to architectural 
evaluation by van der Voordt and Van Wegen (2005) who demonstrate that both ex ante and ex post 
evaluations improve the quality of programming and design through to the construction process and 
habitable commission. Lessing (2006) identifies systematic performance measurement to be an 
important factor in understanding and optimising prefabrication’s repeated processes and products. The 
resulting structured process could be similar to that of the ‘Lean’ inspired, visual planning approach to 
programming, discussed by Lessing that creates an open and collaborative atmosphere early in the 
design stage. This can be beneficial to a prefabricated design project as there is a collaboratively agreed 
design phase with frequent meetings leading to a shorter design phase with fewer errors.  

It is important that programming retains its original intent in line with Heintz and Overgaard’s (2009) 
understanding of programming, this involves greater opportunities for the client during consultation and 
design phases by introducing a series of design tasks and complementary sign-offs, so allowing greater 
client authority in a more effective process of decision-making (Figure 3), these exchanges also establish 
Prins et. al’s (2006) contractual aspect of programming. By introducing greater control and structure to 
these phases, they are also made more efficient, resulting in an optimised balance with effectiveness. 

 

Figure 3: Example programming exchanges; collaborative provider-client relationship and symbolic 
contractual responsibilities enabling greater control over process and increased client involvement in 

design decisions, eliminating need for changes at late stage of project. (source: Author) 
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design delivery, means that not only is it possible to have a streamlined delivery process that is efficient 

C O N S U L T A T IO N  E X C H A N G E S

D E S IG N  +  D O C U M E N T A T IO N  E X C H A N G E S

A

B

C

1

2

3

TO CLIENT: INTERVIEW CHECKLIST

+ FEE PROPOSAL

TO PROVIDER: RETURN CHECKLIST

TO CLIENT: RETURN STATEMENT

+ SITE ANALYSIS

TO CLIENT: CONCEPT DESIGN OPTIONS

TO PROVIDER: CONCEPT SELECTION SIGN-OFF

TO CLIENT: SKETCH DESIGN

+ F/F OPTIONS

TO PROVIDER: SKETCH DESIGN / DA SIGN-OFF + F/F SELECTION

TO CLIENT: DETAILED DOCUMENTATION

TO PROVIDER: CONSTRUCTION / BA SIGN-OFF: DESIGN ENDS

B / 3

X Y Z

Y PROCEED TO DEVELOP SKETCH DESIGN

PROCEED TO DOCUMENTATION

PROCEED TO CONSTRUCTION

C o nsu lta tio n  e xc ha ng e s e sta b lish  d e sign

fra m ew o rk fo r co ncep tua l d esig n  resp o nse

Structu red  stag e s to  a llo w  for co lla b oratio n  a nd

c la rity a nd  to  e lim ina te  d esig n chang e s a t la te

sta g es o f p ro jec t p roc ess



1026 D.W. Maxwell 

 
 

and effective, but it is also possible to deliver high levels of customer choice and customisation in a 
simple and controlled manner, before considering a technologically driven mass-customised approach. 
This consideration places greater emphasis on the ‘softer’ aspects of industrialised house construction, 
that Lessing (2006) identifies the management of, and integration with the ‘harder’ aspects, as being 
important to overall success: greater planning and control, client focus, and long term relationships. 

5. Conclusion 

This paper has sought to demonstrate the importance and benefits that an effective process of 
architectural programming can have on prefabricated construction. Programming leads to efficient and 
effective control over the design process and consequently the constructed outcome. An improved 
quality of process has the potential to match the constructed quality that prefabrication is known for. 
These gains are delivered by greater, more structured, client involvement, ultimately providing an 
enhanced user experience of the project’s process, as well as satisfaction with the resulting product. 

There are obvious benefits to be gained by extending this initial programming implementation 
beyond the consultation and design phases of projects, in order that the programming effort becomes 
continuous and holistic to deliver its full potential to all aspects of the prefabricated process, and to 
build a fully formed ‘feedback loop’ as is common in product design. The next phase of research will 
consider how programming can be optimised for these construction and occupancy phases to build this 
loop, and also report on the implemented changes to process that have been identified by this paper. 

Happy Haus have taken steps to programme greater structure in their client interactions, with clear 
exchanges at each design phase, to give greater control in the delivery of projects and more clearly 
articulate client wishes into the design process. An employee who will own and control the 
programming phases has also been appointed, in order to implement the design phase programming 
recommendations, and future research will continue to observe and analyse the evolving case study. 

Greater attention during this next period of research will also be given to analyse how integrated 
project teams can facilitate a holistic approach to programming. An integrated approach to 
programming is defined by van der Voordt and van Wegen who view it as being one that is cyclical, with 
a series of internal reviews and feedback loops. Their six phases are described as planning, 
programming, design, construction, occupancy and redevelopment (van der Voordt and van Wegen, 
2005, p. 164), and corresponds to Lessing’s (2006) view of industrialised construction being a 
continuously improving process, benefiting from the re-use of experience, and led by a Process Owner. 
This next research stage will also consider the occupation of the delivered houses, and how user 
feedback can be organised and used from the design of delivery projects and impact on the ranges of 
designs available. This stage will consider how a prefabricated housing company might engage and 
interact with independent architectural firms who are disconnected from both site and client in their 
design efforts, as is the nature of mass produced housing. Evidence gathered from an improved delivery 
project process can be analysed and fed into this commissioning process, to allow more soft inputs from 
clients, and hard data gathered during delivery and siting of projects to inform these architect’s designs, 
alongside the structural and detailing pragmatics that designing for prefabrication naturally demands. In 
this way, programming can provide clear and structured inspiration, as demanded historically by Peña 
and Caudill (1959) and recently by Heintz & Overgaard (2009). 

There is still great scope to programme for prefabrication more effectively, but by bringing a 
contemporary understanding of architectural programming to the process together with new research 
into modern methods of construction, there is increased opportunity to create a responsive and flexible 
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design process that can lead to improvements in communication, control and the evaluation of the 
resulting design outcome. These improvements mean higher quality design outcomes for clients, as well 
as more efficiency in the design-phase for the delivering architect, meaning that prefabrication can 
make gains not just in the construction phase as is commonly perceived of the building method, but also 
in the planning and design stages which occur before the project moves into the factory. This increased 
programming focus also means that prefabrication can deliver excellence in design, and open up new 
opportunities for architects, rather than being considered a sub-optimal form of architectural project 
delivery, adding design-value to projects for both the delivering business and clients. 
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