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Abstract: 
 
For the first time, the Department of Architecture offered a four year Bachelor's of Art 
(Industrial Design), BA(ID) course in 1999. The structure of the course was tailored on the 
existing Bachelor's of Arts (Architecture) BA(Arch) undergraduate program characterised by  
extensive design research and studio activities. In both programs, the teaching of design 
methods and processes is essential to facilitate break-through thinking. 
If not mentioned, for various successful innovative projects, it was not clear whether, these 
have been completed by an Architect or Industrial Designer. This situation has led to the 
search and investigation in the strengths and weaknesses of this fuzzy process. 
The Fuzzy-Boundary Designer is a kind of coordinator, facilitator and leader, who integrates 
a host of formal, technical, social and economic problems that arise in correlation with the 
product or building. As a leader, he/she should approach design within its full social-
political context, other than from a merely techno-aesthetic viewpoint.  He could be an 
Architect or Industrial Designer, who takes on this new perspective. He does not have to be 
an expert in each field of Marketing, Architecture or Engineering, but should have the ability 
to drive innovation from multiple perspectives. His/her philosophical, methodological and 
creative way of thinking should lead to better-defined problems and value-added solutions in 
Architectural and /or Product Design and Development.  
From an Industrial Design perspective the Fuzzy-Boundary Designer is expected to 
champion design and development by substituting the decision-making power of the 
Marketeer, while capitalising on the human aspect of design and customisation.  From an 
architectural viewpoint, aspects such as system, environment and holistic-integration are 
essential ingredients for this new type of designer. As a coordinator and integrator, he/she 
should look upon general theory of design as a dialectical process of contradictions. 
 
This paper discusses the feasibility of a new integrative design approach to structure and 
facilitate the design activities where Architecture and Industrial Design overlap. The 
approach emphasizes on the integration of environmental and ergonomic aspects in the 
design of systems and products. This new approach towards managing design should elevate 
the status of the industrial designer and architect through the adoption of a more leading 
role in the design process. 
 
Present working methods of the Architect and Industrial Designer will be researched, 
evaluated and compared to derive at criteria for the development of a new value-added 
process, which stimulates leading and innovative solutions in "DESIGN". Methods of 
research include mainly literature review of completed design projects, which have been 
undertaken by architects and Industrial designers. Case studies of three different pairs of 
products will be discussed from an Architectural and Industrial Design point of view. 
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1. Introduction 
As one of the foundamental activities of human being and evidences of civilizations, the 
history of architecture could be traced back to some eight or nine thousand years ago, when 
homes, monuments, and cities were consciously shaped for the first time (Glancey 2000). 
Traditionally, architectural design had strong affinity with industrial design. Before the birth 
of modern industrial design as a new profession at the beginning of 20th century, industrial 
design was less well defined and practiced by a variety of people, from major artists, 
architects to the anonymous worker (Heskett, 1987). 
After the Industry Revolution, the developments in technology and manufacturing, 
influenced by political, economical and social issues has led to the evolvement of industrial 
design through influences from art and architecture. The growth of modern industrial design 
was interwoven with that of modern architectural design. It was at the Bauhaus that 
industrial design was firstly treated as an independent discipline. Architects, who were early 
leading Modernist designers, have introduced Modernism which was the overriding design 
philosophy in 20th century to industrial design (Sparke, 1998). In recent decades, industrial 
design has become an increasingly important field of study and profession, because of the 
influence of changing technologies, the globalization of economies and the growing 
importance of branding (Julier, 2000).   
Although architectural and industrial design has been separated into two independent 
disciplines, they still share some overlapping fields. Due to further improvement in material, 
technology and mass-customization, the separation between pre-fabricated, movable and 
stationary constructed objects has become less clear. In this case, various innovative systems 
would fit in the work scope of an architect or industrial designer. Within the context of 



integrating architectural and industrial design approaches, this paper will only attempt to 
discuss the feasibility of a new integrative design approach to structure and facilitate the 
design activities where Architectural and Industrial Design overlaps. The new human-
centered approach emphasizes on the integration of environmental, spacial, ergonomic, and 
marketing aspects in the design of systems and products.  
 
 
2. What is Design? 
 
The term “design” covers a wide spectrum of problem solving activities (Lawson, 1994). 
Therefore defining what is design is no easy task. Various scholars have discussed the issues 
of design, however each of them inevitably approach “design” from their own particular 
background. Referring to Walker (1989) design refers to the act or practice of designing or to 
the result of that process or to the products manufactured with the aid of a design (design 
goods); or to the look or overall pattern of a product (‘I like the design of that dress’). 
Accordingly, meanings of design may vary in line with the context in which the word is used. 
 
The scope of this paper is limited to the field of architectural and industrial design. As stated 
by Lawson (1994,1) “these fields all share in common a three-dimensional end product, 
which will be lived in or used directly by people who are likely to be concerned about both 
its appearance and physical performance.”  A comparison of architectural and industrial 
design approaches will be made to examine the possibility of integration.  
According to Lawson (1997), areas of design are varied not only due to the dissimilarity of 
problems and requirements, but also different approaches habitually adopted by designers. 
These approaches may put some kind of restrictions to designers by directing their mental 
processes towards a predefined goal.  In the following sections, different design approaches 
adopted by architects and industrial designers will be discussed towards addressing design 
problems. 
 
 
3. The Architectural Design Approach towards Problem Solving 
 
In most countries, architecture legislatively should be designed by qualified or licensed 
architects. To achieve certification, they have to pass a series of professional examinations 
(Julier, 2000). For industrial design, no minimum requirements need to be attained to 
practice professionally.  
To achieve the qualification, architects typically need formal academic training in relevant 
educational institutions. The structure of architectural design education generally includes 
design studio, essential modules and elective modules. The knowledge mainly falls into three 
broad areas: design, history and theory, and technology. Therein, design studios account for 
a major part of the whole modules. The process and methods of the formation of a three-
dimensional building, which could optimize the requirements of function, form and other 
cultural, social and practical issues, are central for studio teaching. This includes spatial, 
structural and system’s considerations. 
As a man-made habitat, a building is usually considered a system by architects, which is 
defined as a set of interrelated and interdependent parts arranged in a manner that produces 
a unified whole. According to general system theory, there is an existing hierarchy within 
systems. A system is always made up of other systems and comprises of another (Bertalanffy 



1968). Based on these principles, the site is the environment of the building, and the building 
is the environment of its user as well as products or materials used in the building (Figure 1). 
However, the environment of a building is usually much larger than the site. It can be 
generally divided as overall environment (including city, country, globe and even more lager 
space), and immediate environment (Yeang 1999). As each site is unique, architecture is 
usually tailor-made to respond to physical and social constrains, which are unique. Besides 
this, spaces where users conduct their activities are of fundamental concern for architects. In 
this way, architects usually approach design from an environmental and spatial perspective. 
However, the levels considered are varied and dependent on each practitioner's ability and 
experience.  
 

 
Figure 1: Relationship between user, building and environment 

 
Conventionally architecture is usually custom-made for a specific client. With the increasing 
complexity and diversity of architecture, the client may not be the ultimate user of the 
building. However, the design problem is highly influenced by the client at the very 
beginning. As architects attempt to redefine the design problem during the process, it is 
quite difficult for architects to identify user’s needs. (Lawson 1997). Although some 
strategies and studies were developed to involve end users in design process, the outcomes 
were usually not as fruitful as firstly anticipated.  
  
 
4. The Industrial Design Approach towards problem Solving 
 
According to Sparke (1992), industrial design, in a broader sense, is generally a part of the 
manufacturing process, or from the consumer’s perspective, an aspect of social-economic 
framework. In this context, it has been argued that the growing alliance between design, 
mass production and mass consumption is the most powerful and constraining factor in the 
last two centuries. As mentioned by Archer (1964) a complex interaction of factors arises 
from three key aspects of industrial design—function, marketing, and manufacturing. These 
occasionally conflicting factors always compete, but finally some form of reconciliation is 
expected in an end product.” 
As accounted by Ulrich and Eppinger (2000), product success can only be achieved if the 
product satisfy needs and offers perceived benefits to the customer. Within the context of 
industrial design, designers should have a good insight in customer' and end consumer' 
needs, as they do not have the luxury of dealing with a single customer, in person. As an 
integral part of the product development process, product management and marketing 
knowledge is essential to identify potential users. Many methods and strategies have been 



developed to assist designers to explore customer needs, establishing product specifications, 
generate concepts, and select a product concept for further development. On the other 
hand, a good industrial design should also be instrumental in increasing profit and sales for 
the manufacturer. Based on theories of Product Lifecycle Analysis, Roozenburg and Eekels 
(1995) argued that a product cannot have everlasting life. As a result, a company should 
continue to develop new products, which will replace the current products in the near future.  

 
Figure 2: Relationship between user, product and environment 

 
The focus towards designing for a wide range of users inevitably requires formal product-
user interaction studies (Figure 2). Therefore, the in-depth study of ergonomics seems to be 
of greater importance for industrial compared to architectural design. For the later, although 
basic ergonomic rules are applied, more emphasis is placed on environmental and spatial 
issues, such as circulation, space optimization, etc. 
 
5. The Architectural versus the Industrial Design Approach in design process 
 
Comparing the approaches adopted by architects and industrial designers, architects usually 
solve their problems from an environmental and spacial perspective; they consider the 
building as the environment of the user and emphasize on the relationship between the 
building and its environment. Industrial designers usually approach their design from an 
ergonomic and marketing perspective and are more concerned about the interface between 
user and the product. 
These differences in approach are also reflected in architectural and industrial design 
processes. Although both have similar design stages such as inception, concept design, and 
detail design in general, a closer examination will reveal that some differences exist. For 
example, the "Strategy Formulation" and "Goal Finding" stages, prior to the design process, 
are essential to achieve good design for a specific target group. This part of the business 
approach, which is defined as the up-front design process, is missing in architectural design.  
Reference to a particular site, architects cannot neglect the phase of site analysis, or 
contextual analysis, although they may begin their design with varied generators at the 
beginning of their design activities.  According to White (1983), the major role of contextual 
analysis in design is the acquisition of knowledge about the site prior to commencement of 
design activities, so that early thinking about the building can incorporate meaningful 
responses to external conditions. In contradiction to the mass-produced nature of industrial 
designed products, the site analysis approach is usually moderately emphasized. 



Both architectural and industrial design uses drawings, models and verbal description as the 
medium of the external representation. For architectural design, usually the final product 
cannot be demonstrated in 1 to 1 scale before it is constructed. In industrial design, the final 
product can be demonstrated by a prototype to gain feedbacks before it is mass-produced. 
One method to obtain feedbacks of customers is through "user trials"(Pheasant 1987). This 
method of testing a prototype under controlled conditions is usually not feasible in 
architectural design.  

 
 

6. The User-Centered Design Approach 
 
According to Charles L. Mauro1, User-Centered Design (UCD) is a highly structured, 
comprehensive product development methodology driven by: (1) clearly specified, task-
oriented business objectives, and (2) recognition of user needs, limitations and preferences. 
Information collected using UCD analysis is scientifically applied in the design, testing, and 
implementation of products and services. When rigorously applied, a UCD approach meets 
both user needs and the business objectives of the sponsoring organization.”  
User-Centered design approach is widely used in software and information system 
development. Usability is defined as "the extent to which a product can be used by specific 
users to achieve specified goals with effectiveness, efficiency and satisfaction in a context of 
use". To achieve usability, UCD approach typically entails involving users in the design and 
testing of the system so that their feedback can be obtained.2  
In recent decades, User-Centered design approach has been applied successfully in the 
design of products, services, and user environments in several industries including 
telecommunications, pharmaceuticals, built environment and the military. 3 According to 
Pheasant (1987), from an UCD point of view, if an object, an environment or a system is 
intended for human use, then its design should consider the characteristics of its users. 
Ergonomics as a science is central here. 
 
 
7. Case studies 
 
In this section, three different products, viz. monolithic consumer product, chair and 
building, designed by both architects and industrial designers will be examined to explore the 
similarities and differences in their design approach. Besides professionalism, personal 
preference, time, etc, are also factors, which have been considered. Based on these case 
studies, a better insight would be gained on the feasibility of a new integrative design 
approach to structure and facilitate the design activities where Architectural and Industrial 
Design overlaps. 
 
7.1 A monolithic consumer product 
 
7.1.1 Product designed by Architect: IBM Portable Desktop by Emilio Ambasz, 

2000 

                                                 
1 http://www.taskz.com/definitions.php#structured. 18 June 2002. 
2 http://www.ejeisa.com/nectar/inuse/6.2/1-2.htm. 18 June 2002. 
3 http://www.taskz.com/definitions.php#structured. 18 June 2002. 



 
As a famous American Architect and Designer, Emilio Ambasz was engaged in a number of 
prestigious Architectural and Industrial Design projects.  His design was approached from 
an environmental and systematic viewpoint, whereby human, product, building, and nature 
were integrated as a whole, leading to a more holistic, unified vision. 
The IBM Portable Desktop is one of the portable products, which reflected Ambasz' design 
philosophy for this kind of products—as “organic extensions of the body endowed with 
mechanical, sensorial, sensual and prosthetic qualities.”4 The concept of the Portable 
Desktop is based upon a basic infrastructure of connectors housed in a one-size fit all 
envelop. In this single sized envelop, components can be changed, added or subtracted, 
according to user's preferences (Riley 2001, LXVI). In this approach, the costs are expected 
to be reduced for both manufacturers and customers (Figure 3).  

 
 

Figure 3: IBM Portable Desktop (ibid., 408-413) 
 

Some ergonomic aspects were also considered by Emilio Ambasz. For example, a height 
adjustable screen and lighting system, which illuminates the outer edge of the screen is 
installed to fit the requirements of the user 

                                                 
4 http://www.ambasz.com/ID/philosophy.cfm?PNID=10&PID=2 



 
 
7.1.2 Product designed by Industrial designer: Acer Aspire by Frog, 1995 
 
The aim of this design was very clear—to help the Taiwanese manufacturer Acer to grasp a 
large share of the home computer market (Sweet 1999). Before the Aspire appeared on the 
market, consumers had to build their home computer systems from an assemblage of 
various brands. In the fourth quarter of 1995, Acer’s post-launch sales rocketed to $505 
million, almost double compared to the same period in 1994. This instant success was 
achieved, because it was the first time that a computer system was designed especially for 
home use, where all seven components were integrated through appearance; a matching 
family of components.  
The three design characteristics were its easy-to-use features, the need to fit the home and its 
distinctive look. The most important objective was to create a product for the home, which 
had a homely influence on the design – soft, rounded and complex asymmetrical sculptural 
forms were incorporated along with the rich, earthy colors of dark green and charcoal; 
associated with domestic forms such as sofas, easy chairs and cushions, etc. (Figure 4). The 
asymmetrical shape of monitor was made using the most advanced manufacturing 
techniques. Even the ventilation holes became part of the computer’s distinctive look. The 
“easy-to-use” features were achieved through a user-friendly system, whereby color-coded 
cables were incorporated to fit corresponding connectors” and by making the CPUs easy to 
open. 
 

 
 

Figure 4: Acer Aspire (ibid., 28, 29) 
 
In designing Acer home computers, Frog's market driven design approach was based on 
their advanced knowledge in ergonomics and manufacturing to support new design 
solutions. They also considered the environment where the computer will be used through a 
matching form expression. 



 
7.2  Chairs: 
 
7.2.1 Chair designed by Architect: The Barcelona chair by  

Mies van der Rohe, 1929 
 
Architects during the early 20th century, such as Mies van der Rohe and Marcel Breuer, 
approach the design of furniture from two viewpoints: Mass-production and Space Optimization. 
Usually new materials, such as metals, were applied, which were easy to find and mass-
produced. "The traditional living environment, of ‘homely coziness’, had been redefined and 
replaced by 'spacious' modern living, whether real or perceptive. (Vegesack 1998). 
The series of tubular steel chairs designed by Mies van der Rohe are deemed as one of the 
most significant designs in the 20th century. To some extend, the tubular chairs are a 
reflection of Mies’ architectural design. Capitalizing on tubular steel, Mies was able to find a 
new furniture design language, which matched the minimalist approach and emphasized the 
spatial configuration of his architectural designs (Albus 2000). For example, the Barcelona 
chair was tailor made to fit the minimalist interior of the German pavilion at the 1929 
International Exhibition in Barcelona not only as a functional, but also as a monumental 
object, which not block the flow of the building Vegesack (1998) 
In this context, Mies approached the chair from a space optimization angle. By arranging in 
a precise location, the chair played an integral part of the building, instead of only a furniture 
(Figure 6). The position of the chairs was on a black woolen rug at right angles to the onyx 
wall. This “created a further spatial concentration within this central space, defining a zone 
of tranquility within this dynamic spatial continuum, and serving as an ‘ante-room’ to the 
meditative atmosphere of the atrium. With its simple, cantilever based tubular steel structure, 
and elegant appearance, the Barcelona chair is in harmony with the German pavilion, which 
is characteristic of its open space concept, cantilever roof, and material used such as steel, 
marble, and glass. Both the architecture and the chair reflects Mies’ well-known dictum of 
design—“less is more”. However, commercial success fell short until the end of the sixties, 
when manufacturing processes were revisited and changes to its complicated production 
process were made (Capella 2000). 

 

 
 

Figure 5: The Barcelona chair (Vegesack 1998, 87, 89) 
Figure 6: Interior view of German Pavilion (ibid.,176) 

 
7.2.2 Chair designed by Industrial Designer: Tube-chair by  

Joe Colombo, 1969 
 



Industrial Designers approached the design of interior objects from a market, production 
and ergonomic viewpoint. The issue of playfulness and surprise was often addressed. 
In terms of manufacturing Industrial designers use a wider range of materials. Soft and hard 
plastics are used frequently. 
As a leading Italian designer in 1960’s, Joe Colombo was trained as an artist and architect. 
However, he devoted most of his time to the design of furniture and practiced as an 
industrial designer for many years. In his furniture design, ease of manufacturing, choice of 
materials and ergonomics were highly emphasized. (Favata 1988). Besides this, many of the 
design sketches reflect his analysis of the interface between user and objects in terms of 
ergonomics. The environment where his chair will be used was also considered, but more 
from an universal perspective 
Tube-Chair was designed in 1969, which is made up of four 60cm long tubes of different 
diameters covered in elasticized fabric (Figure 7). These tubes can be connected by means of 
special rubber and metal joints to form couches and armchairs of different heights and 
lengths. In this playful concept, the traditional notion of seating is completely deconstructed 
(Fondazione La Triennale di Milano 2002). In addition, the four tubular elements can be 
stored inside each other to be compacted. Due to its portability and flexibility, the Tube-
Chair was successful in the market. 
 
The Barcelona chair was designed to integrate with the space of the German Pavilion, 
whereas the Tube-Chair responded to its environments by its size and form adaptability to 
various seating configurations to fit the space it is placed in, as well as the need and mood of 
the user. Summarized, the Barcelona chair was designed for a specified environment, 
whereas the Tube-Chair was designed for a general environment.  
 

  
 

Figure 7: Tube-chair (Favata 1988, 83)



 
7.3 Building and its detail design: International Terminal at Waterloo by 

Nicholas Grimshaw & Partners, completion 1993 
 
Nicholas Grimshaw & Partners is an architecture and design company. Their in-house 
industrial design department, which is semi- autonomous, provides design services for 
external clients, as well as the Architectural arm of Nicholas Grimshaw & Partners, in terms 
of building components. The Industrial designers collaborate closely with their 
manufacturers to provide useful and valuable information and resources for architects, in 
particular towards the precise and unique detailing of a building. According to Nicholas 
Grimshaw & Partners (1998, 7), “The joint between industrial design and architecture is a seamless one. 
A cross-fertilization of ideas about materials and processes is encouraged, which leads to better solutions.”  
The International Terminal at Waterloo is a symbolic and actual threshold between Britain 
and the Continent. It is the first monument of a new railway age. As perceived by Nicholas 
Grimshaw, the "heroic railway station has the same function as a 21st century airport" 
(Moore 1993, 26). The constrained site, which is located in central London, and just wide 
enough for the terminal’s structure and its five tracks, proved to be a challenge for the 
company (Figure 8). The asymmetric glazed roof is the main attraction of the project’s 
technical and architectural achievements (Nicholas Grimshaw & Partners 1998). According 
to Moore (1993, 28, 32), the 400m-long roof is “a response to its own circumstance: its 
tapering span (from 50m to 35m), and its narrow, sinuous plan, are determined by the site 
and the track layout. Its most striking quality, which is the asymmetry of the trusses was 
derived from the position of a single track tight onto the western edge of the site and the 
need for the structure to rise more steeply at this point to clear the trains.”  

 

  
 

Figure 8 Left: Bird view of Site (Moore 1993, 26); Right: Interior (Nicholas Grimshaw & Partners 1998, 134). 
 



  
 

Figure 9 Left: Sketch by Architect indicating the asymmetry of the roof (Moore 1993, 33); Right: Sketch by Industrial designer 
exploring the component of the assembly (ibid., 38) 

The structure raised the problem of glass cladding (Figure 9). If a standard glazing system 
will be used, it would involve thousands of panels of different shapes and sizes. This would 
be very expensive and extremely complicated to construct. The industrial designers adopted 
a ‘loose fit’ approach, whereby only a limited number of panel sizes were used. Each one is 
held in a frame, which overlaps at each end. The panels are laterally connected by neoprene 
gaskets, which allow expansion to accommodate the varying width in plan (Nicholas 
Grimshaw & Partners 1998). This solution makes the roof much cheaper, accounting only 
for 10 percent of the cost (Moore 1993). 

The International Terminal at Waterloo is a typical example of successful cooperation 
between architects and industrial designers, whereby design philosophies and approaches on 
macro and the micro level have been implemented and demonstrated successfully in the 
design of a building. (Pearman, 2000)  
Regarding the integration of architectural and industrial design, Pearman proposed 
"circularity of the design-architecture process" in Nicholas Grimshaw & Partners’ projects. 
This means that the concurrent development and application of prefabricated components 
in buildings may lead to a more completely realized building as well as the production of 
objects of a wider application within the built environment.  
 
 
 
 
8. Discussion  
Architectural and industrial design has both similarities and differences. They share in 
common a three-dimensional end object, which will be lived in or used directly by people 
who are concerned with and influenced by both its appearance and physical performance. 



However, the Architectural approach towards design is through the adoption of an 
environmental and spatial reference, whereas industrial designers solve problems more from 
an ergonomic and marketing standpoint. This does not mean there is a clear boundary 
between the approaches applied in these two design domains. As illustrated through the 
preceding case studies, both industrial and architectural designers consider environmental, 
spatial, manufacturing, marketing and ergonomic factors in their design. It is just a matter of 
approach and emphasis especially when they are dabbling in the field of each other. 

 
Figure 10: Relationship between user, product, building and environment 

 
Because of a lack of understanding in the relationship between the current nature of design 
processes and designed products, as well as the preferences of designers, no accurate recipes 
can be formulated at this stage. However with the diminishing traditional demarcations 
between architectural and industrial design, the constraints and possibilities for both are 
somewhat overlapping in many products and systems design. As shown in Figure 10 above, 
the overlap between building and industrial products require their designers to rethinking 
their design problems as well as the way in which they approach them. As a result, a new 
hybrid design approach and methodology should be researched more extensively to facilitate 
design activities where Architecture and Industrial Design overlaps. The integration of 
strengths from both professions in innovative problem solving deserves a prominent place 
on the research list.  



 
Figure 11: Human-Centered Approach 

 
The new design approach should reach beyond hybridization. As the boundary between 
architectural design and industrial design become fuzzier, inevitably new constraints will be 
posed to designers. Therefore a human centered perspective, which could be summarized a s 
the further shared underlying principle in the different approaches adopted by both 
architectural and industrial design, will be at the center of a progressive design approach. 
The Human-Centered approach is different from the user-centered design approach as 
discussed in section 6. The latter does not emphasis so much on the business aspects as well 
as the environmental approach in design while the former, the Human-Centered approach 
adopts a much broader view. 
 
 
9. Conclusion 
 
Reference to the literature review and case studies, there is a possibilities to integrate the 
approaches of Architectural and Industrial Design where overlap occurs. A competitive 
Human-Centered Design approach, which could combine strengths of both professions in 
innovative problem solving, should be aimed.  However, more research needs to be 
conducted in this field, as the relationship between products, processes and preferences are 
not clearly unveiled yet.  
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