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Abstract 

The study of design processes has evolved since the 1960s and has resulted in the development of design 

methodology. Many themes of academic research reflect the concerns of the ‘Design Methods’ movement with 

the development of systematic procedures for the overall management of the design process. The design 

process has been performed in various fields of design practice. In academic research, the design process was 

defined and identified as a systematic method of creativity in order to solve design problems. Designers have 

developed design processes through design practice for many years. There are also many theoretical 

descriptive design processes, which have been developed by academic researchers. How can a design process 

be successfully applied within a design project? and what is the function of a design process when used in a 

design approach? To answer these questions, this research examines the backbone of design aspects which 

should be performed adequately in the design process. It is necessary that the basic theories behind design 

processes should be understood in order to verify exactly the roles and functions of any new systems. The aim 

of this study is to investigate and appreciate design processes more fully, and to gain a greater understanding 

of the multi-disciplines encountered when defining a new design process.  

 

Key words: Design process, design method, design management, multi-disciplines.  

 

1. The definition of design process  

As a consequence of evolutionary development during World War II and in the 1950s, the design process was 

defined on the basis of new methods and techniques of problem solving, management and operational research. 

Design processes have been studied by all kinds of disciplines to fulfil their particular needs. These studies 
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reflect the developing framework of process models, tending to focus on problem-solving to promote the 

quality of design projects. For instance, Archer’s design process (1984, p. 58) creates design experiments and 

adapts action methods to analyse the results of design experiments and implement problem-solving. Jones 

(1984, p. 21) concludes that the design process attempts to resolve the conflict that exists between logical 

analysis and creative thought. Langrish (1994, p. 191) describes the design process as dealing with design 

management involved in new product strategies. Sethia (1994, p. 303) highlights the importance of the design 

process as management critical to the quality of design products. The view taken for this study is that basic 

properties of all design processes, identify user needs to create the final product. The design processes 

developed by these authors are descriptive methods which describe and emphasise the importance of 

producing solutions early in the process, reflecting the solution-focused nature of design thinking. Some 

definitions and descriptions of design processes are shown in Table 1.  

Table 1 A comparison of design process definitions 

 

 

2. The design process approach  

Currently, design procedures tend to be represented by simple lists of ideas rather than to by complex models 

which should be followed (Macmillan et al., 2001, p. 170). The design process therefore is flexible and 

adaptable to represent the dynamic nature of design activity (Bessant and McMahon, 1979, cited in Macmillan 

et al., 2001, p. 172) based upon the specific aspects required. During the 1920s, the earliest writings on project 

management tended to describe the approach within the context of the development of specific industrial 
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projects (Morris, 1994, p. 75). Between the 1930s and the 1950s, project management was related to 

developments in management theory, particularly in organisational design, planning and control systems (Op. 

cit, p. 2). Based on Topalian’s idea, Hollins and Hollins (1991, p. 20) assert that a design process model should 

be developed for the design of services which will suit the particular objective for the project. Therefore, 

managing the design process needs to identify accurately what services or products are needed within the 

design project. Figure 1 shows a design process developed by Archer in 1984, concerned with both the 

manufacture and market domains and demonstrates the relationship between design and design management. 

The process is based on manufacturing engineering and looks for economic benefits as a vital product design 

target through the satisfaction of customer needs.  

 

Figure 1 Archer’s characteristics programme for product development 

Furthermore, Cross (1998, p. 45) describes design processes as ‘rational methods’ covering all aspects from 

problem clarification to detail design. His process model constructs the information relationships between 

problem and solution. Ulrich and Eppinger (1995, p. 34) identify that the engineering process behind the 

methodology is to create a high-quality information channel between customers in the target market and the 

developers (e.g. designers, engineers) of the product. This process philosophy is built on the premise that 

designers or engineers must consider customer needs when developing products. The success of product 

development is largely conditioned by the product development process. Although the design process has 

played an important part in problem-solving, it is concluded that client criteria are the key to ensuring success. 

Throughout the design process, the development of the product from its criteria must be clear and incorporate 

positive action. However, to conclude, the design process approach can be defined by the following issues:  

(a) The development of products that satisfy the users’ needs in terms of cost, performance and reliability.  

(b) The fundamental criteria for a successful production specification such as: performance, price, 
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marketability, manufacturability, reliability, and maintainability.  

(c) Aspects of the total design process should involve the marketing functions, as well as manufacturing 

functions and carefully examine product, specification, manufacturing and delivery constraints.  

 

3. Managing the design process  

The design process can be viewed as a management function which is extremely important to design tasks and 

to the design outcome (Cooper and Press, 1995, p.7 and Mallick, 2000, p. 69). Topalian (1980, p.9) states that 

managing the design process should be concerned with the specific level of users’ needs and concludes (Op. 

cit., p.224) that the design process is managed at two different levels: the corporate level and the project level 

(Table 2).  

Table 2 Two different levels of managing design processes  

 

Topalian’s (1980, p.9) design process starts with a clearly defined problem. After understanding the problem 

properly, designers then work logically through to the formulation of an appropriate design solution. This 

implies that understanding problems ensures communication between designers and clients, which makes the 

design process more effective. Although descriptive models describe the stages performed within the design 

process, they are insufficiently detailed to present a sequence of individual design activities. Hollins (1994, 

p.155) explains that prescriptive models use comprehensive checklists to help users to understand what they 

want to do. Based on this idea, the British Standards 7000 design process, published in 1984, was defined as a 

basic, general process that identifies the outputs of each stage and provides the input to the next. BS 7000 

elaborates on the various stages of this model and has been published for various purposes at different times. 

BS 7000 is prescriptive, so that it can be applied to management and services and emphasises the cost context 
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at an early stage.  

Since the first BS 7000 ‘Guide to Managing Product Design’ was very successful, there were suggestions that 

there ought to be other standards, based on the original, but aimed at different audiences. This series of 

standards helped designers to focus on the management of design. The RIBA Outline Plan of Work is an 

another prescriptive model which was first published in 1967. The model shows a series of work stages that 

architects have to follow in order to complete their design work. Use of the RIBA Outline Plan of Work also is 

a requirement for registered architects in the UK. The RIBA model shows a basic framework for the building 

design process as a logical sequence of events. These two prescriptive models have been widely adopted in the 

UK. Cooper and Press (1995) define responsibilities for design management which consists of planning, 

design and production (Figure 2). 

 

Figure 2 Design management activities 

4. The exploratory study of design process  

4.1 Introduction  

Design is a complex area of practice in design work and requires planning to meet both actual and potential 

demands of designers and clients (Lord and Lord, 1999, p. 2). A design activity involves all kinds of relevant 

expertise and interacts with the nature of the relevant information applied. This section provides a basic 

understanding of the DPM (Design Process Model) and examines design process tasks in relation to the DP 

(Design Process).  

There are two types of design processes, one based on the theoretical context and the other on the practical 

context. Theoretical design process models have been developed to generate thinking and creative methods 

that can establish a solution which leads the design activity (Roozenburg and Eekels, 1995, p. 94). Practical 

design process models have been described as phased models, which are based on the ideas of functional 

structure and embodiment design. This analysis is based upon qualitative methods and provides a way of 

transforming general ideas of design methods into a systematic direction for the DPM function and 
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characteristics (Figure 3). The conclusion of analysis defines the design principles and criteria that generates 

what is the deign process should be and would be.  

 

Figure 3 The transformation from the design methods to the DPM 

Many design process models can be found in the literature (Wallace, 1990, p. 212). Archer (1984) focuses on 

creative design ideas, Jones focuses on logic analysis and creative thought, French (1985, p. 8) focuses on 

design feedback, and Pahl and Beitz (1984) are concerned with the product development process. Table 3 

shows four design methods with four different functional tasks that represent the complexities of design 

processes.  

Table 3 The comparison of theoretical design processes  

 

 

In spite of differences in identifying the contents and design requirements of these processes, they all show the 

main sequence of design activities based on design specifications. Those models rely upon successfully 

gathering designers’ needs and mapping them onto a functional framework. For example, Archer’s descriptive 

design process (1984, p. 64) developed into a seven-stage problem-solution model which uses thinking 

methods to analyse design data and problems that establish theoretically-based design principles. His study 

builds up a systematic set of problem-solving techniques, in which theoretical design processes are structured 

to form a sequence of intuitive, discursive steps and interactive feedback-based phases. Figure 4 indicates a 

theoretical process model adapted from Archer’s conclusion which is concerned with the task of 

problem-solving. This is an example of a purely hypothetical, logical, systematic model.  
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Figure 4 Archer’s theoretical design process 

A practical structure is a representation of the intended behaviour of designed products (Figure 5). An 

embodiment design defines how the behaviour is to be achieved. It specifies what design functions should be 

undertaken to fulfil its aims and purposes. Two DP models have been recognised as practical design methods 

in two different design disciplines. The first one is the RIBA Outline Plan of Work, which was first published 

in 1967 and used as a building design process by architects and constructors. The second one is British 

Standard 7000 (BS 7000), the world’s first standard on the management of service, first published in 1989 for 

product design and developed for the practicalities of service design management (Hollins, 1994, p. 155) for 

three groups of people: (1) senior management; (2) project managers; and (3) design managers and designers. 

This is a standard formative description of the service process which applies general management principles 

and techniques to the management of design.  

 

Figure 5 Principal practical structure of design process models 
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4.2 The RIBA Outline Plan of Work model  

The RIBA (Royal Institute of British Architects) is an independent institution in the UK. The RIBA Outline 

Plan of Work, originally published in 1967, has the role of a design guide for architecture. The Plan is a 

prescriptive model, which provides a methodical framework for clients and building professionals (Newton, 

1995, p. 50). The aims and objectives of the RIBA professional work plan are based on improving specific 

project development by organisations and building professionals.  

The model is a linear sequence of working stages and is described from the viewpoints of design, management, 

engineering and construction (RIBA, 1973). The sequential work phases for building design and construction 

are classified as (1) Briefing: inception and feasibility; (2) Sketch plans: outline proposals and scheme design; 

(3) Working drawings: detail design, production information, bills of quantities and tender action; (4) Site 

operations: project planning, operations on site, completion and feedback.  

Each phase is interpreted very differently, as each is formed to the requirements of the given work processes. 

In particular, this plan of design issues is concerned with the activities associated with design objectives, 

design feasibility and design priorities. Each working phase consists of several design features, which deal 

with both designers and  clients. The working phases of the process are detailed on the vertical axis and the 

process tasks are detailed on the horizontal axis of Figure 6.  

 

Figure 6 The RIBA Outline Plan of Work  

The Outline Plan of Work can be used as an adaptable framework, subject to the considerations of the 

method of working and the development of the design. Such a framework subdivides work operations into a 

12-stage design and management process which allows the stages to follow one after another. It should be 

clearly understood that the RIBA Outline Plan of Work presents design and management guidance for 

process work rather than a method which designers can follow to perform the process of design. In other 

words, the process model only depicts the stages in any design project in which decisions are made, it is not 
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a model of creative method. The RIBA Outline Plan of Work, however, establishes a workable sequence of 

stages that can be adopted by architects and designers for conducting any building project.  

4.3 The BS 7000 model   

Published by the Board of the British Standards Institution (BSI, 1984, 1989, 1994, 1996, 1997), The BS 7000 

DPM has been developed for product design and design management for industry and represents an idealised 

approach to production. For example, Design Management Systems (BS 7000 Part 3: 1994) is a guide to 

managing service design projects. Managing Product Design and Managing the Design of Manufactured 

Products (BS 7000: 1989 now superseded by 1997) focuses on managing product design projects. BS 7000 

Part 4 is concerned with the initial stages of a construction project in terms of the project brief and project plan 

that affect design management.  

The BS 7000 design process system presents several models of design and management which are presented 

as prescriptive guidance. The models draw checklists of design and management work for all design 

organisations and all products within the project. Such guidance applies general management principles and 

techniques to the management of design (BS 7000, 1989). The purpose of the standard is to improve product 

design, and manage the project effectively. According to British Standards’ general introduction, the nature of 

the process model is as follows: This British Standard provides guidance and it is not a specification. The 

recommendations and check lists are believed to be generally applicable, but managers are advised to use the 

guidance given in accordance with the circumstances of their own operation (BS 7000, 1989, p. 3).  

An outline view of the BS 7000 (1989) Guide to Managing Product Design process is shown in Figure 7. 

There are three main design stages and six tasks to be done in the process model, which represents the 

functional sequence of design management work. Detail of design product work is not included. It is assumed 

that product designers and engineers are responsible for conducting the design process. The design functions 

within the process describe an idealised sequence of six activities: Concept, Feasibility, Design/Development, 

Implementation, Manufacturing and Termination (Op. cit, p. 14).  
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Figure 7 Design Process Model of BS 7000 

Although the BS 7000 design process attempts to provide broad criteria and information within which design 

can be managed, they should be considered as checklists, describing what should be done at what stage of the 

design procedure (Newton, 1995, p. 52). Such criteria are important for designers to proceed with project 

work. 

 

5. Conclusions  

In this study, two main design process models were examined in order to gain an appreciation of the 

similarities and differences. The comparison represented an investigation of the ways in which modelling the 

design process is determined by design tasks, discipline criteria and process functions. Design process 

specifications for two disciplines were examined: architectural design and manufacturing product design. The 

two design processes provided a series of functions for design and management. Table 4 shows a comparison 

of characteristics between the three general design process models. It has not proved possible to identify one 

individual model which describes the information dependencies of all the design tasks.  

Table 4 A comparison of the two design process models  
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In this qualitative survey, two DPMs, the RIBA Outline Plan of Work and BS 7000, represent two distinct 

approaches to design. As a result of the analyses it was concluded that design criteria were the key factors in 

shaping design within developing design processes. Design criteria are concepts used by designers to produce, 

test and evaluate the project outcomes (Portillo, 1994, p. 405). Once the current models had been analysed and 

criteria established by which models could be evaluated, a classification of DPM criteria was generated. In 

particular, there are three different levels of DPMs, which typically represent specific model types (Table 5).  

 

Table 5 Three levels of model types  

 

For the most part, the general purpose behind developing a design process is to solve complex design 

problems (Eisentraut, 1999, p. 431 and Lawson, 1997, p. 53). It can be concluded that three approaches 

describe the role of design process; these are planning, methodology and development. Mapping these 

features can characterise the nature of design process (Figure 8).  
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Figure 8 Mapping futures of the design process 

(1) Planning: Design planning begins with the product development strategy and ends with a design 

specification for a project. Design planning is an initial strategy to form a design approach to innovation. 

Planning makes understanding the design process easy.  

(2) Method: Many designers adopt design method in practice to refine the nature of the design activity and the 

structure of concrete problems. Design method is the science of methods that are, or can be, applied in 

designing. It emphasises the rules for thinking and acting that provides designers with knowledge of the 

design process (Roozenburg and Eekels, 1995, p. 5 and 31).  

(3) Development: Development can be identified as series of design activities (e.g. briefing, concept, design). 

Lloyd claims that design development is a logical consequence in the ability of technology to transform a set 

of requirements into a real event (Lloyd, 2000, p. 357). Design development as an innovative process, which 

creativity is at the heart of design, at all stages throughout the design process. Roozenburg and Eekels (1995, p. 

54) propose a systematic development process to classify the attributes of ‘design planning’ and ‘design 

development’. Based on this idea, ‘development’ to manufacturing engineering and say that design 

development is a sequence of stages that transforms a set of inputs into a set of outputs.  

Based on the study, there are two characteristics which are common to the design process model:  

(1) The model was structured in such a way as to ensure design and management have detailed actions 

based on essential professional practices that provide necessary skills and methods at the appropriate 

times.  

(2) The model presented a series of work stages and expertise as a hierarchy of compositions that consists 

of prescriptive proposals (e.g. concept design, detailed design, briefing) addressing what activities 

should occur in the work stages to enable designer and managers to work more systematically and 

efficiently.  

Successful design process demands a strategy, planning which can have a well development between the 
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designer and client in order to achieve the corporation mission. Within the context of a broad corporation and 

project perspective, design process should be adopted as the management work by which the design 

development phase of project is matched to the aim and strategy of the corporation goal. In this study, the 

concern of design process model is to use management skill in coordinating design activities with other tasks 

in the design team, ensuring the provision of comprehensive design activities being given a high priority in 

project management.  
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