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Abstract 

The success of a product in its intended market has a clear relation to the strength of its 
perceived image or brand, which is enabled by an end-user’s perception the product’s sense-
able properties. In other words, it is through our perception of a product’s properties that we 
consider it appealing. Through the application of semiotic sign theories, brand is proposed to 
be in a relation to the properties of products, where sense-able properties are the objects of 
design. This paper considers these perceptive properties of a product, where a product serves 
as an iconical vehicle of brand in opposition to it symbolizing a function. The value of this 
research result is found in its attempt to derive a perspective of design that integrates product 
realization from an Engineering position and product association from a Marketing position in 
a model called Design for Brand. 
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1 The Introduction 
Improving the effect of Integrated Product Development (IPD) and Concurrent Engineering 
(CE) processes has been paramount since their conceptual inception in the early 1980’s. Since 
then, much of the effort applied to understanding and supporting IPD or CE has been focused 
on the interaction of the Engineering and Production activities related to the design and 
development of new products and in turn production systems. Results produced have made 
the interaction between Engineering and Production considerably transparent, in effect 
eliminating the “operational barrier” that was identified as existing between these disciplines. 
Naturally, computational systems have clearly aided this effort.  

Evidence of these efforts can be found in the wide spectrum of topics and results to be 
presented in the upcoming NordPLM 2006 conference, which will cover IT tools, Information 
and Knowledge Management, Product Lifecycle Models, Product Platform Development, etc. 
as they are applied in a variety of manufacturing industries. These results are based on the 
observation of how designers and engineers execute the act of product design and 
development. These observations are in turn used to produce systematic methods, tools, and 
theories that support the transformation of an idea for a product into it representation, and 
finally its eventual realization. 

2 The Focus 
Within the industrial and academic community in Scandinavia and Northern Europe, 
perspectives on IPD / CE is broadly represented by the work of M. M. Andreasen [1, 2], G. 
Pahl & W. Beitz [3] and V. Hubka & W. E. Eder [4, 5]. Additional references within this 
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body of design science research can also include M. Mørup [6] and E. Tjalve [7, 8]. These 
fundamental works have established a framework through which practitioners and researchers 
study and execute the discipline broadly referred to as engineering design. This discipline is 
primarily concerned with the definition of what the product is to be, i.e. establishing the 
properties of the artifact, based on the transformation of an idea to a product specification. It 
is the act of creation in this transformation process, or more formally synthesis, that this 
article addresses. 

The design process is initiated with a specification of where, how and what is to be enabled 
by a product. This process is executed in the light of an intended brand; a corporate identity. 
Traditionally, this is communicated through a product or design specification that is prepared 
by the Marketing department. Here, Marketing has identified an economic opportunity 
through a product derived from its technological platform and the specification of this 
derivative product is prepared and sent to Engineering.  

This specification is often prepared using a reference terminology that an engineer 
understands, usually as a description of the functions to be enabled by desired properties. In 
order to optimize this communication, Marketing must speak about the artifact as Engineering 
speaks about the artifact; a product defined in terms of its functionality. Based on this 
communication, Engineering must be able to comprehend what Marketing intends with the 
product. That is, hopefully this specification will be met in such a way that the end-user will 
be able to identify the brand that the product carries, without any confusion. 

Is this process of function specification an appropriate process for designing a branded 
product? Is there an alternative process of design specification that brings to light a Design for 
Brand perspective? In this paper it shall be suggested that to address this requires an extension 
of the theories of design that, in principle, go beyond the models previously presented. 

In the following section, the core of approaching the problem focus will be presented based 
on a concept of a semiotics of design. This concept will require the development of related 
concepts of properties and brand. Finally a presentation will be made for the contribution of 
this article, the construction of a Design for Brand perspective. In conclusion, future issues 
related to the DfB approach will be discussed and the article summarized. 

3 The Semiotics of Design 
3.1 Sign Model 
Design is a uniquely human endeavor and is broadly applied in the realization of artifacts that 
help people fulfill their needs in their day-to-day lifestyles. It is an iterative process 
incorporating the senses, perception, intuition, experience and education. In this context, 
solutions evolve by moving along these different aspects and cognitive leaps appear when 
translation to a respective aspect can contribute to the process of creation. The outcome is the 
artifact and during the process various representations are made of the ideas that objectify 
properties of the artifact so that it can be perceived.  

This interaction between convention, objectification, perception, and representation is the 
foundation of a semiotic perspective of design, which refers to a model grounded on the 
philosophy of Charles S. Peirce [9], who proposed that signs are something that stands to 
somebody for something in some respect or capacity. These communications, as signs, are 
constructed on three principle dimensions that follow the fundamental work of Charles Morris 
[10];  
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• Pragmatic – relations between the vehicles of a sign and the concepts, ideas and principles 
they constitute through objectification.  

• Semantic – relations of sign vehicles and their objectification in a selected context. 

• Syntactic – relations of sign vehicles to other sign vehicles.  

 

Figure 2. Semiotic sign model, based on [9, 10] 

The entry point of this semiotic model is along the pragmatic dimension. From this 
dimension, an intrepretant (i.e. in the mind of a designer) makes use of conventions (i.e. 
spoken and written language as well as formal languages) that allow semantic objectification 
(i.e. labeled artifact), which are effected by a perception of a syntactic vehicle (i.e. sense-able 
artifact). The result is sign communicated.  

Just as there are three cusps in this model, each cusp has three levels; an iconical, indexical 
and symbolical.  

3.2 Design Model 

(b) 
(a) 

 

Figure 3. Design content models (a) Design of mechanical system involves gradually building up models and 
determining data in four domains, adapted from [1], (b) Navigational movements within a domain and from 

one domain to another, from [2] and adapted from [11].  

However, in the models produced by design science community, the entry point of modeling 
design is often along the semantic or the syntactic dimensions. Take for example the design 
content models shown in Figure 3. These models make in principle a presentation of a 
transformative and summative image of design in the context of a process, starting with 
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simple, abstract descriptions and moving towards total, concrete specifications of an artifact, 
albeit these processes are executed under the direct influence of a designer, development team 
or organization. 

Although the availability of these models has simplified the teaching of engineering design, 
ensuring its objective and scientific repeatability, they are built on the premise of modeling 
cause → effect. This is a sign language that encourages a straight-line representation of a 
process and sets a focus on an outcome. The pragmatic dimension is assumed to be embodied 
in the reader of the model.  

In the context of design, there are established processes to support the creation of 
representations of products that are perceived. Through their perception of a representation of 
a product, they objectify the product through conventional statements on how the process of 
objectification associates the product. This string of acts, 

convention → objectification − representation ← perception 

is the process of sign construction. Consequently, this model of design can represent three 
dimensions of a design space;  

• a syntactical – grounded on the representational forms of the product and the relationships 
they have to their formal compositions. 

• a semantical – grounded on the processes and stages of the products’ lifecycles that clarify 
the representational forms of the product. 

• a pragmatical – grounded on the roles of the people active in the design communication.  

 

Figure 4. A semiotic sign model found in the IPD perspective on design 

Entering this model, two paths of communication can be negotiated. One path is a natural 
path, based on our perception, represented along the pragmatic dimension. In this dimension 
we capture impressions through our senses. This is what we see, hear, taste, touch, and smell. 
The other path is through the semantical dimension, which when supported by our education, 
culture, and experience, we utilize convention to refer to what has been impressed on our 
senses; we speak in English about what we perceive so that others understand what we refer 
to. 

This model can now enable the discussion of design and engineering issues in the same 
solution space. For example, industrial design is represented along the pragmatical dimension, 
traditionally referred to as aesthetics, which has it roots in people and their perception of the 



179 

objects. Engineering design is represented along the syntactical dimension, with its roots in 
the systematic methodologies as convention-based or formal manners of speaking, which 
follow the sematical dimension. These two disciplines then meet through the product, which 
is the objectification of form that follows function. 

The basis of the model is its triadic nature; each node in the semiotic space is dimensioned to 
reflect the iconical, indexical and symbolic nature of semiotic signs. For example, at a 
symbolic level the sign “+” is a symbol intended to represent the mathematical operation of 
summing two quantities. Another example is the sign “ ”, used as a button on the standard 
Windows application toolbars, intended to represent the operation of saving a file to a floppy 
disk. The signed reference of “save”, is itself an iconical concept that is associated, through 
convention, to the icon appearing on the toolbar, which has it origins with the first GUI PC  
operational systems. The indexical nature of this icon is its representation of a floppy disk as a 
storage media; in this case the common form of storage media is a hard disk that has a 
different signed vehicle. 

4 The Developments  
4.1 Product and its Properties 

 

Figure 5. Relationships among Properties of Technical Systems, from [4, p. 112] 

One of the many results produced by ENDREA, or the Swedish Engineering Design Research 
Education Agenda1, was a publication defining terminology relevant to the field of product 

                                                 
1 www.sunet.endrea.se 
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development titled ENDREA Nomenclature [12]. In this reference text, for the term property, 
in the context of what a product does or how it is used, it was stated that a definition is not 
necessary. This begs the question, why is it not necessary? Product development and design is 
concerned with the definition of a product. It would seem appropriate to provide a reference 
for such an essential term.  

In a search for a definition of property one may begin by returning to the work of Hubka and 
Eder [4, p. 108]; “properties (attributes) of the technical systems are all those features which 
belong substantially to the object -- the object owns the property (it is proper to the object).” 
In this definition an object refers to the artifact, or product, which enables the interaction 
between person(s), environment and other objects that makes a technical system. Based on 
this concept of property, Hubka and Eder have developed a Theory of Properties presented as 
an ontology in Figure 5.  

There are three issues of significance from Hubka & Eders’ contribution that need some 
clarification before a working definition of property for this problem area can be presented, in 
the context of Design for Brand. These issues are, a) the nature of function in the sense of a 
property designed, b) the nature of external and internal properties and c) what is meant by 
“proper to the object”. 

4.2 Function as a Property 
According to traditional mechanical engineering design, “Products must be able to perform 
the desired task (drive the transformation, achieve the results of the process, they must 
function)” [4, p. 9]. As viewed by a consumer, this is a reasonable objective; A product must 
do something profitable when it is used by someone, otherwise it is of no interest. This is a 
reasonably clear perspective; the specification of a need for effect, a.k.a. function, embodied 
in a product as initiating the design process. Veryzer notes in a discussion on product design 
and aesthetics research, “the functional aspect of product design is relatively straight forward”  
[13]. 

 

Figure 6. (a) Design is defined as the mapping process from the functional space to the physical space to satisfy 
the designer-specified FR’s, from [14, p. 26], (b) Design Domains, adapted from [15, 16].  

Of interest is that engineers have always considered that form follows function and many 
scientific design methods are built on just this presumption. This can be found by following 
the convention → objectification side of the semiotic design model. For example, consider the 
definition of design according to Suh from The Principles of Design [14], presented in Figure 
6(a). Note that form, or the physical space, follows function, even in the logical depiction of 
the process of mapping. 
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Figure 7. In a semiotic design space, the DP’s are mapped against FR’s. DP’s are the vehicles (i.e. properties) of 
perception and the FR’s are objects, through convention (i.e. mapping), of the DP’s. FR’s consequently can 

not be perceived; they are objects only by convention. 

Based on extensive practical experience and numerous interviews with “gifted” designers, it 
is not always logical that the definition of function appear in the solution space first, as one 
would presume when reading the models presented in Figure 3 and Figure 6. Where is the 
scientific explanation to be considered as the initiating concept when an artifact designed to 
turn a (slotted) screw is used to lift a nail or to drill a hole (i.e. a screwdriver)? What is the 
entry point for designing an artifact or technical system; its function (as a property for 
motivating a screw) or its form (as a property for lifting an embedded nail) or the need it 
fulfills?  

 

Figure 8. A screwdriver; is it being used to, a) turn a screw, b) lift a nail, c) drill a hole or d) pry open a can of 
paint? 

It is not any less reasonable to enter a design space from a perceptual (i.e. pragmatically) 
viewpoint that follows an aesthetic sense of designing something that solves a problem 
perceived through ones senses rather than to enter from a conventional viewpoint (i.e. 
semantically) that follows a systematic approach (i.e. syntactically) to design (i.e. axiomatic 
design). To this end functions are not proper to the object, they are instead a means for 
justifying the end. They are not something that can found in or on a product. The product is an 
objectification of the design process and as an object (i.e. an artifact) it is and must be sense-
ably perceived. 

4.3 Proper to the Object 
As Hubka & Eder have stated in [4], a property is something of the object, or product, being 
proper to it. For example, the function is only a property of the product through the process of 
objectification. Note that all properties of the product can be objectified through processes of 
convention. However, not all these properties can be sense-ably perceived. For example, 
function can only be understood through the effect it produces; the effect can be perceived not 
the function. Another example is cost, which is only a representation of a unit of value 
someone makes in reference to an object or service. Or, conformance properties governed by 
regulatory agencies. What then is perceived by the end-user? 

Traditionally, what is considered to be perceived by an end-user is the form of the product. 
This limits references to form to the topology of the product, where Industrial Designers make 
use of the vehicles of shape and color. However, as a result of market segmentation, the 
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reference of form has come to refer to any signing vehicle used as a property that can impinge 
on the end-users senses; sight, sound, smell, taste and touch. These are the properties that are 
the objects of design. All other properties are derived properties and are realized only through 
the process of development that reflects the life-cycles of the product. 

4.4 Brand 
There are two cultural concepts regarding brand [17]. There is an eastern perspective that has 
the objective of enlisting the end-user (i.e. consumer) into the “family of brand”, for example 

 (pianos and motorcycles),  (boats and cars) or  (mobile 
telephones). How this works is that the corporation builds a history of providing consumers 
with products that reflected the perception they have of their selves. In doing so a feeling of 
Quality and Pride [17] is created in the consumer of being an “exclusive” member of the 
corporate family. This perceived feeling is objectified through “codes” that are learned 
through time. For example, Nokia has always engendered “ ” and Yamaha has 
claimed “ ”. 

Then there is a western perspective, also known as “differentiation”, which attempts to 
provide the consumer with a solution that the consumer believes (i.e. perceives) is tailored to 
fulfill just their needs, for example  soap (Ivory, Ariel, YES), 

 automobiles (Volvo, Land Rover, Lincoln),  portable audio 
(Walkman), or  shoes (golf, running, football). Here, the corporation is intent on 
marketing strategies by dividing, separating, splitting, targeting or positioning [17] products 
that fulfill consumers’ needs in identified market segments. For example, between 1980 and 
1990 Sony developed more than 160 variations of its Walkman from four product platforms 
[18]. Each variation of the Walkman was used to target penetration of a selected market. 

There have not yet appeared attempts to unify a product design perspective with a branding 
perspective. In fact, in a statement given by Grassl in [19], the relationship between products 
and brands is a moot area of marketing science. However this statement is made in the 
context of an ontology of marketing that is grounded on a “brands realism” perspective. In 
other words, brand is found through our interaction with the artifacts in our world. This is in 
direct contract to “brand idealism”, which advocates that brand is rooted only in the 
perception of consumers.   

However, following the tradition of “brand realism”, the principles of branding have been 
applied to describe the success in high-technology product domains by Temporal and Lee in 
[20]. Brand categorization influenced by strategic product development for motorcycles has 
been described by Kreuzbauer and Malter in [21], which was enabled by the evolution of 
product properties from one product segment to another product segment. The development 
of a new food brand has been described through the application shaping products, found in 
[22]. In all cases what is of interest is the identification of properties that are imbedded in 
products that effect an association to a brand. The key point here is that it is the sense-able 
nature of a product that enables value to be added to a brand association. 

5 Design for Brand 
In the previous section, developments have been made for properties, functions and brand. In 
principle what has been argued is the inclusion of an aesthetic aspect in a model of design. 
What has not been explicitly developed are the influences of the sign levels; iconical, 
indexical and symbolical. These aspects will be presented in the following sections and then 
unified in a Design for Brand model, as shown in Figure 9.  
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Figure 9. A Design for Brand model. 

5.1 Dimension: Stakeholders  
This dimension clarifies the nature of the different roles of human interaction with the design 
of a product. Mørup has highlighted a the nature of internal and external stakeholders in [6] 
and in this model it is the internal stakeholder that is identified as a role of producer. This role 
is essentially a role at a symbolic level and is active in the perception of symbols of and about 
a product or its properties. The external stakeholder is the consumer who is associated with 
the perception of brand and product.  

Between these levels lies a role level of those that are potential customers or intended end-
users. These are often the object of IPD processes; they have not yet committed to joining a 
corporate brand and yet could be enticed with the right form of product property. The 
question that remains, how is the property properly designed and perceived so that an 
intended end-user becomes a consumer? 

5.2 Dimension: Lifcycle Stages  
A great deal has been learned about the different phases of the life of a product. It would be 
beyond the scope of this paper to argue the appropriateness of different PLM models. For the 
purpose of the semiotic model this dimension is simply leveled with ideas in the minds of 
designers (a symbolic level), realizations level reflecting the transformation of an idea to a 
manufactured artifact (an indexical level), and finally a uses level which is reflected as a icon 
in a contextual situation, i.e. a mobile telephone being used to call home for a shopping list. 
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5.3 Dimension: Levels of Abstraction  
Upon the levels of abstraction modeled in Figure 3, for representing a product design, an 
additional level has been added; brand. This is an iconical level most often perceived in the 
mind of a consumer. By selecting a product, the consumer joins a branded community. 
However, it is through the properties of a product that the consumer makes an association, 
through the sense-able nature of these properties. 

5.4 Interaction: Perception 
This is the interaction that is lacking in many design models. The appearance of this 
interaction enables the clarification that there is a sense-able nature to the artifacts that are 
designed and that this interaction is a necessary component of the design process. This 
interaction is regulated in the form of codes; we make associations based on our interactions 
with our environment. These codes are grounded in social constructions, professional 
associations, education, and personal intuition. This is the component of the model that 
requires additional development.  

5.5 Interaction: Convention 
English is the conventional language selected to communicate the concepts of this Design for 
Brand model. Considering that this paper is to be presented in Sweden, it could have been 
prepared in Swedish, which would be viable for the context of its presentation. With regards 
to product design, the terminology shown in Figure 3 reflects the conventional notations used 
by design engineers. In essence these are formal languages that are utilized in communication 
during design.  

5.6 Interaction: Representation − Objectification 
A clarification of this interaction is best found in the various feature-based modelling systems, 
or CAD/CAM applications. Simply stated; a property is represented according to the means 
by which it will be realized. If smooth curves are necessary parameters of a topological 
property then an injection molding technique will be selected. If product volumes are very 
small then perhaps manufacturing can be outsourced. If the end of a screwdriver looks like it 
will fit under the lip of the paint can lid then it could be used to pry it open.  

6 Conclusions 
Many of the more established scientific methods for engineering design have encouraged a 
hierarchal construction for the explanation of product design. None the less, products are 
designed by someone to be perceived by someone [23]. Although the concept of brand is 
ambiguous [19] where brand can both refer to an ideation as well as an objectification, this 
paper has attempted to introduce an approach to bring these perspectives on brand into the 
domain of design, by introducing a semiotic approach to design. Brand is important in design 
because it is a means by which consumers to make reasonable selections. In this context, 
products are not simply treated as the embodiment of a function; the selection of a product is 
a personal statement. This perception is important for the designer to be aware of, especially 
in the early phases of the products’ life. An as the Internet and globalization continue to have 
a clear impact in shaping new customer and consumer behaviors [17, 20], studying brand and 
the relationship between properties, products and brands should become an essential focus for 
design science. Now we can begin to model what we mean when we say  
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