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ABSTRACT 

This paper discusses the role of folksonomy in a 
product design scenario. The focus is on developing a 
framework for design retrieval using a folksonomic approach 
and on the emergence of a design taxonomy through user 
tagging. We analyze the potential uses of a design folksonomy 
and its relation to current design research. We specifically 
relate the folksonomy to design representation models, design 
teams and knowledge sharing and collaboration.  

Folksonomy is the result of tagging of information 
objects by a user freely using keywords relevant to the object 
being tagged. The tags are applied based on the user’s 
understanding of the information and utilizes the user’s 
vocabulary. This metadata generated by tagging is shared in a 
social environment i.e. across a body of users.  

“The collective metadata in the folksonomy 
representation is stored in the form of three data 
points, viz., the person doing the tagging, the object 
that is tagged, and the tag that has been applied to 
the object.” [37] 
In this paper, the utility of tagging is discussed in a 

product design context for retrieval of information, locating 
individuals with similar vocabulary and hence similar 
interests, and other people utilizing the same objects. We 
discuss a design information representation model where the 
folksonomy-based bottom up method and traditional top-down 
methods of ontology and taxonomy play complementary roles. 
An approach to implementing a framework for a product 
design folksonomy is also suggested in this paper. 

 
KEYWORDS Folksonomy, ontology, taxonomy, design 
retrieval, design reuse, emergent behavior 

 

1 INTRODUCTION 
The process of product design is a social process [4]. It is 

a creative process involving networks of people and 
negotiations and interactions between them; the product 

design itself is dynamic and evolving [24, 26]. Further, 
language and representations used and generated during the 
design processes themselves evolve over time [33]. The 
principal objective in product development is “achieving the 
best strategic balance between reuse and innovation” [7]. With 
technological developments such as the computer it is only 
logical that the product design process is increasingly carried 
out virtually. Effective computer based-support of the product 
design process requires a robust product design representation 
schema, facilitation of collaboration and communication, 
design retrieval and reuse, and knowledge sharing among 
other features.  

The features mentioned i.e. design reuse, collaboration 
along with the communication and negotiation that go hand-
in-hand with it, and knowledge sharing, require a shared 
design representation schema and a shared design language as 
enablers. The requirement for interoperability between 
different computer based design support systems and the need 
for machine understanding has spurred research in taxonomy 
and ontology. The interaction between stakeholders involved 
in the product design process requires a design language that 
is understood by all involved. Function-behavior-structure 
models [11], engineering ontology [19, 25], shape grammars 
[6], and pattern languages [1] are efforts to provide shared 
linguistic and representational structures for the design 
process. Design retrieval is essential to product design since it 
is necessary to enable design reuse. In an article in Scientific 
American [14], it was estimated that “only 20% of the parts 
initially thought to require new designs actually need them; 
40% could be built from an existing design and 40% could be 
created by modifying an existing design”.  Numerous methods 
for indexing information for the purpose of retrieval exist such 
as lexical indexing, natural language analysis, taxonomy and 
ontology that lead to systematic indexing and organization. 
While these methods are attractive, some of them are 
structured and systematic top-down approaches that are used 
to index product design information while others rely on 
automated mechanisms where there is a need for, say, a 
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thesaurus (a top-down construct). However, none of these 
approaches directly support the indexing and organizing of 
design information that is generated in a non-linear and 
emergent manner.  

This research has been motivated by two reasons: 
1. The need for a new product design schema that 

captures the representations and language that are 
created in the process of designing a product and 
mirrors the emergent nature of the product design 
process. 

2. Developing a bottom-up approach to design 
representation that complements the top-down nature 
of taxonomies and ontologies. 

We propose the use of a folksonomy to address these two 
needs.  

A definition of folksonomy derived from the definition by 
Thomas Vander Wal, who coined the term in July 2004 [37], 
is below: 

 
“Folksonomy is the result of tagging of information 
objects by a user freely using keywords relevant to 
the object being tagged. The tags are applied based 
on the user’s understanding of the information and 
utilizes the user’s vocabulary. This metadata 
generated by tagging is shared in a social 
environment i.e. across a body of users. The 
collective metadata is stored in the form of three data 
points, viz., the person doing the tagging, the object 
that is tagged, and the tag that has been applied to the 
object.” 

 
The term folksonomy originates from a combination of 

“folk” and “taxonomy” implying that people i.e. folk are 
contributing to the classification of digital information objects. 

Folksonomy is an approach that is commonly used in 
popular social bookmarking websites such as Del.icio.us [8] 
and Technorati [35]. In social bookmarking, a user can label a 
webpage with one or more keywords or tags. This information 
regarding who tagged which webpage with what tags is saved 
by the bookmarking service. This information is available to 
the user and if the user has made it public, to all users of the 
bookmarking service. A good summary of social bookmarking 
tools is available in [15]. 

In a product design scenario, the designer (the term 
designer and user are used interchangeably) participates by 
tagging information at the point of need or of creation.  

In this paper, we argue that an approach similar to or the 
same as folksonomy will be needed in the context of product 
design. Along with that argument we propose a model where 
ideas of folksonomy and traditional top-down methods of 
ontology and taxonomy play a complementary role.  This is a 
work in progress and we propose one instantiation of a 
prototype for a folksonomic system. 

The paper is organized as follows: Section 2 explains the 
concept and utility of folksonomy in detail. The next section, 
Section 3, discusses the product design process as a social 
activity involving design teams and how folksonomy 
addresses some of the needs that are currently unaddressed or 
addressed in a limited fashion. This is followed up in Section 
4 with an explanation of the role of folksonomy in a product 
design scenario, specifically focusing on design 

representation, design retrieval, complementing ontology and 
taxonomy with a folksonomy as a means of ordering 
engineering information. We then discuss a framework for 
implementation in Section 5 and finally present conclusions 
and future work in Section 6. 

 
2 WHAT IS A FOLKSONOMY?  

As mentioned earlier, folksonomy is what results when a 
community of users, in this case designers, label a number of 
digital information objects with keywords through a process 
called tagging and share them across the community. The 
collection of the tagged items of a user forms a conceptual 
description of the information object.  This description is used 
by an individual user to store and retrieve their own collection 
of items, as well as items tagged by other users, through their 
shared tagged items and tags, to find relevant information. 
Hence, tags allow for sharing, retrieval and discovery of 
information pertinent to the user.  

2.1 Representation of a folksonomy 
A folksonomy representation is a flat namespace 

consisting of three entities viz. identity of the user doing the 
tagging, the information object being tagged, and the tags or 
metadata used for labeling the object i.e. the namespace is  

<identity, object, metadata>                                           (1) 
A diagrammatic representation of a folksonomy is given 

in Figure 1. 
 

 
 

Figure 1.  Representation of a folksonomy [36] 
 

The namespace is flat and not hierarchical and does not 
have parent-child and sibling relationships that commonly 
appear in a taxonomy or ontology.  

From Figure 1, the relationship between the three entities 
of identity, object and metadata can be seen. The users locate 
and then tag information objects that they are interested in; 
interest encapsulates the object-identity relationship. An 
example in a product designer’s (identity) case could be an 
part or assembly in an engineering catalog or CAD database 
(object) that the designer deems pertinent to the design 
problem at hand (interest). The identity-metadata map is the 
user’s vocabulary i.e. tags selected by users from their 
vocabulary.  The object-metadata map constitutes a definition; 
in other words, it is the conceptual description of the object. 
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The community of users is the fourth aspect of a folksonomy 
and comes about through the sharing of namespaces across the 
body of users. 

2.2 Utility and advantages of a folksonomy 
At the simplest, when the user is looking to find 

information, folksonomy serves as a filter by only presenting 
the information objects tagged with a certain keyword/s. 
However, the true utility of a folksonomy comes from the fact 
that when a designer is looking for information using 
keyword/s, the folksonomy representation potentially allows 
the user to: 

1. View all other resources labeled with the same tag/s. 
This aids the process of discovery since the user will 
be made aware of information he had no prior 
knowledge of. 

2. Determine the subset of the body of users who are 
have tagged similar resources and hence people of 
the same interest. This forms a subculture of the 
community. 

3. Determine related tags useful for finding information, 
since tags applied to a particular object can be 
assumed to be related. 

The key advantages of folksonomy [21] are: 
1. The ability to explore resources that are tagged with 

certain keywords increases the chances of 
discovering a new relevant resource.  

2. Folksonomy uses the vocabulary of the users instead 
the vocabulary of the creators of the information 
objects or that of experts, thus increasing usability. It 
allows for the emergence of a user-centered 
terminology, thus reflecting the user’s desires.  

3. Low barriers to entry into information infrastructure 
since it does not require expert designed, systematic 
top-down classification schema. A folksonomy 
requires less time, effort, and money than an 
ontology or taxonomy. 

4. Being able to discover similar keywords, people with 
similar interests, and relevant resources. 

5. It is dynamic and easy to change and reflects the 
changing state of the users’ interests. 

6. It allows for individual users to organize their 
information, but also allows for sharing thus taking 
care of both the individual and the community. 

The disadvantages of folksonomies [21] include: 
1. Ambiguity in the usage of words, since the context 

and type of object are just as important in 
determining the meaning of the keyword as the word 
itself.  

2. Use of synonyms to label the information object. For 
example labeling an item in a catalog as a pipe or 
tube, they both have essentially the same meaning but 
a user searching for pipe will not find products 
labeled tube. 

3. They are not hierarchical and are better for browsing 
and discovery when compared to a targeted search. 

The first two disadvantages can be overcome using related 
tag and correlation algorithms like that developed in [38]. The 
third disadvantage is a blessing in disguise, especially during 
the conceptual design stage of product design. In that stage, it 
is best to follow a least-commitment approach and an effective 
strategy is to consider as many alternatives as possible. It is 

also the design stage where the designer is more likely to be 
looking for information. 

2.3 Enhancing the folksonomy representation for  
        the product design process 

Most applications of folksonomy such as web object 
tagging do not need an explicit use of time since the object 
itself is static. However, in the case of product design, the 
objects in the product design are evolving. In a product design 
folksonomy objects are used in a context or environment that 
is dynamic. The design object tagging will occur in a scenario 
that goes from abstract to concrete, and through distinct stages 
such as conceptualization and manufacturing. This 
necessitates a time sensitive component for tagging of objects 
in a product design scenario. By correlating the time of 
tagging with the product development stage it will be possible 
to associate tags with the corresponding developmental stage, 
providing for product development stage based retrieval. 
As stated in [12] - “Designing involves the development and 
refinement of requirements and approaches, the synthesis of 
designs as well as the emergence of new concepts from what 
has already been partially designed.” It is obvious therefore 
that the terminology and hence tags associated with the design 
evolves in parallel. This makes time an important addition to 
the triadic namespace of folksonomy. The namespace of 
folksonomy should be encapsulated by time i.e. the state of the 
folksonomy should be recorded in time. A visualization of this 
concept is shown in Figure 2. 
 

 
 

Figure 2: Folksonomy name encapsulated by time 
 
This notion of capturing time becomes especially 

important when new team members are added and when the 
design has progressed to a new stage, e.g. from concept stage 
to embodiment stage. The key milestones in a product design 
project can also be recorded using this enhanced 
representation.  

 
It should be noted that while the term classification is 

often used to describe the application of tags to information 
objects, in reality it closely resembles categorization which is 
less rigid and systematic than classification. 

Until now folksonomy has been applied on the free and 
uncontrolled web objects. A paper published by IBM is the 
first effort at studying a folksonomy in an enterprise [23]. The 
effort by IBM focuses on the tagging of information objects 
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on the IBM intranet. This leads us into applying folksonomy 
in a product design scenario, which forms an aspect of a 
manufacturing enterprise. It will be interesting to study how it 
will work in an already existing social network with specific 
goals such as an engineering company. Before we delve into 
that, it is important to understand the nature of communication 
and classification of engineering information in a product 
design setting, which is what Section 3 is about. 

3 PRODUCT DESIGN AS A SOCIAL 
        AND EVOLUTIONARY PROCESS  

This section discusses the product design process as a 
social activity and the design of information infrastructure to 
support the design process. Through this section we are going 
to argue that folksonomy serves a subset of the needs of both 
the social aspect of design as well as that of an information 
infrastructure needed to support design. 

3.1 Design as a social activity 
The product design process is a social process involving 

groups of individuals i.e. design teams in which each 
individual with varied and shared expertise contribute to the 
common goal of designing a product that meets the perceived 
and stated needs [4]. The creative “designer should not be 
considered in isolation but as interacting with an environment 
of physical and social dimensions” [31]. Each design team in 
the design project and each individual in the design team is a 
stakeholder with specific interests and aims. In [2], design is 
described as an activity that involves negotiation. It requires 
harmonization of objectives, disparate knowledge and 
information sources in a changing social context [24]. 
Furthermore, it is also observed that design is a collaboration 
of individuals from different disciplines. Due to the different 
areas of expertise and disparate knowledge sources, a shared 
language and method of interpretation is required to aid 
understanding and discussion and permit decision making. 
The design teams are learning, building and evolving shared 
meanings of the current design. The individuals are influenced 
by each other. Design also requires the creation of information 
and knowledge pertinent to the design context that comes 
through the “mutual linking and translation of terms, 
visualizations and models across groups” [ibid.].  

Key points to take note of for design as a social activity 
are that design: 

1. Is a team-based social process involving negotiation; 
this creates a social network of individuals in which 
communication is paramount. 

2. Is collaborative in nature and requires a shared 
understanding of the design problem and solution 

3. Involves disparate knowledge sources; this 
necessitates a shared language to describe the 
product/process. 

4. Requires consideration of many alternative designs 
by the design team in order to determine the best 
solution. 

A common theme of the need for communication runs 
through the above points. 

3.2 Emergence and evolution in product design 
The stages a design progresses through viz. conceptual 

design, embodiment design and detailed design are well 
known. The progress of the design through these different 

stages reflects the evolution of the design from an ambiguous 
definition to one that is concrete. The design solution emerges 
through the introduction of new structural, functional and 
behavioral alternatives and then evaluating them, all the while 
involving discussion and decision making among members of 
the design team [12]. 

The representation schema for the design should not be 
rigid and static. Rather than have a hierarchical structure, it 
should allow for network like structures to be able to link the 
disparate knowledge objects that are tested and evaluated 
during the design process. It should allow for ambiguity, user 
modification, and capture changing roles in teams, processes 
and the design [32]. 

In conclusion, it is necessary for the representation 
schema for the design to be: 

1. Flexible 
2. Network-like (graph structures) 
3. Modifiable by the user 
4. Allow user to allow access to portions of the data as 

he deems can be used by others. 
5. Mirror the emerging and evolving nature of the 

product design.  

3.3 Information infrastructure for design support 
 When designing a product numerous sources of 
information are referenced such as the engineering sciences, 
prior designs, catalogs, handbooks, manuals, experimental 
results, human creativity and experience. All this information 
is collated and used to evaluate and develop a solution to a 
design problem. Coincidental with the development of the 
design solution is the development of a theory of artifacts1, 
[26] which reflects the learning and experience in developing 
the artifact.  The theory helps in explaining and predicting the 
nature of the artifact.  This theory can be used to solve similar 
contextual problems. Organizational design knowledge and its 
sources are spread across the organization. Creating an 
infrastructure to build and maintain this knowledge should be 
a process that not only identifies important sources of 
information, but one that also collects, indexes, organizes, 
makes accessible for mutual participation and understanding 
this knowledge in organizational memory. It should also store 
how individuals arrive at a shared understanding of the 
problem and how they make decisions [24].  

Currently the information structures for knowledge are 
made explicit through databases, indices, classifications, 
reference manuals etc. [ibid.]. These structures are developed 
from the limited viewpoint of technical practitioners and the 
classifications and categories in various fields can take a lot of 
time, effort and money to develop and update.  

The notable points for our discussion regarding an 
information infrastructure to support design activities are: 

1. The information infrastructure should organize 
organizational design information and make it 
accessible to the design teams for reuse. 

2. Current methods of making organizational 
knowledge explicit such as classification schemas 
(which include ontology and taxonomy) are of a 

                                                      
1 This not a theory in a traditional sense of a mathematical theory but a 

horizontal theory that synthesizes the disciplines and perspectives of those 
who are participating in the design of the product 
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limited view point, not dynamic, and take a lot of 
time and effort. 

3.4 Design support using a folksonomy 
By its inherent nature, a folksonomy is flexible and user-

centric and hence modifiable. It is a bottom-up approach that 
allows the community of users to create their own shared 
understanding and language for information objects using 
keywords from their vocabulary. 

It is evident that through these virtues of folksonomy the 
needs elucidated in Section 3.1, 3.2, and 3.2 are addressed 
using a folksonomy, making it a viable solution for the 
purposes of product design representation, sharing and 
communication. 

4     ROLE OF FOLKSONOMY IN PRODUCT DESIGN 
Having discussed what a folksonomy is and its 

characteristics that make it useful in a product design scenario, 
we now discuss the specific application areas in a computer 
based support system for product design. At this time we 
reiterate that a design representation schema and a common 
language are the key in executing the design process. 

This section covers the application of folksonomy in 
design representation, design retrieval and knowledge 
discovery, and in complementing taxonomy and ontology as a 
means of communication and interoperability.  

4.1 Design representation: 
Numerous research efforts are being directed towards 

developing an effective product representation schema that 
can be understandable by designers as well as be processed by 
computers. Efforts range from ontological methods such as, 
ontology of engineering design activities [29], functional 
ontology [19], to database representation models for 
concurrent engineering [39], and functional taxonomies [34]. 
Product representation ontologies have been used in 
applications such as design information retrieval [20] and 
product configuration [30].  

The structured approaches of ontologies, taxonomies, and 
databases are rigid and suitable for representing the static 
objects of a domain in a design scenario. These methods are 
developed by experts and based on their view of the domain. 
There is, however, a need for a flexible, user-centric 
representation since the structured approach cannot capture all 
the nuances of the information object when it is being used in 
a design scenario. This need will be addressed by a 
folksonomy. 

In a folksonomy, when the designer creates or retrieves an 
information object and tags the object with keywords, the 
keywords represent what the information object means to the 
designer. The set of tags is the user’s conceptual 
representation of the information object. This conceptual 
representation (Figure 3) is formed from words in the 
designer’s vocabulary. Each of the tags used has a semantic 
association with the information object, and the definition of 
this semantic association is created by the designer (Figure 1). 

When objects are tagged, the keywords used for the object 
will either fall into a category or be a category themselves. For 
example, when a web object regarding Hurricane Katrina is 
tagged, it can be tagged as both “news” and “Katrina”. While 
“news” is itself a category, “Katrina” will fall into a category 
called “events”. When tagging web objects, it was found that 

tags fall into categories of what or who the object is about, 
what it is, identification of the owner, refining of categories, 
identification of qualities or characteristics, self-reference, and 
task organization [13]. 

 

 
 

Figure 3: Conceptual representation of information object 
 
It is logical then that the tags would exhibit a similar 

behavior of falling into categories in the case of a product 
design scenario. The categories that it would fall into, in 
addition to some categories observed in web objects, include 
ones that commonly occur in a product representation 
taxonomy or ontology. The categories, such as those obtained 
from a representation schema such as in [39] would include 
function, material, supplier, product specification etc. The user 
would also apply labels regarding the context in which the 
object is used, for example, the project name, or the product 
name of which it is a part etc.  

4.2 Design retrieval and knowledge discovery: 
The tags used as a form of information object 

representation also serve in the information retrieval process. 
Contextual labels would allow the designer to retrieve relevant 
objects quickly since memory is both situational and 
constructive [12] and using tags that are associative in nature, 
as explained in Section 4.1, aid this process.  

 
4.2.1 Types of knowledge retrieval and discovery 

At its simplest, searching on a word (tag) in a folksonomy 
is a filtering process. Of all the objects that the community of 
users has tagged, only those with that tag are shown to the 
user. The objects that the user himself has tagged will also be 
shown in the set of retrieved results. The usefulness of this is 
that it aids in the process of discovery, since the user can 
browse results that members of the user community have 
deemed a relevant association between the tag and the object. 
This allows the user to discover information resources that the 
he is not familiar with or aware of..  

Beyond just offering a keyword based search for 
information, a folksonomy offers two other distinctive uses. 
The first is the ability to search for users with particular 
interests and expertise. This is enabled by being able to view 
other users who have tagged an object or by being able to see 
all users who have used a similar tag. The second use is being 
able to see what other related tags have been used to tag 
objects, thus increasing the awareness of the shared 
vocabulary among the community of uses. 

In [23], the utility of a folksonomy is proven by the 
results of a user survey which indicated that the majority of 
users of the folksonomy system found that it helped increase 
the awareness of resources (discovery), ability to find 
information (retrieval of relevant information), decreased time 
required for search and increased ability to search for and 
locate people with a specific interest or skill. 
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The keyword based search and information discovery 
aspects of a folksonomy are very pertinent is a product design 
scenario. 
 
4.2.2 Retrieval algorithms and metrics 
  Current web object folksonomy systems return 
results for objects that are labeled with the query tag, ordered 
with the most recently tagged resources showing up higher. 
There is a need for an improved concept of relevance for 
information retrieval in folksonomic systems. Metrics such as 
cosine similarity are not sophisticated enough. Traditional 
information retrieval metrics such as TF/IDF [27] are not 
suitable since the information contained in the folksonomy, 
which include tags and possibly a short description in words, 
is limited. These metrics do not take advantage of the graph-
structure of a folksonomy in computing similarity and 
relevance. 
 Efforts in search similarity are directed towards finding 
related tags since this would allow for retrieval of documents 
tagged with keywords similar to the query. They are also used 
in making tag suggestions to users when they are in the 
process of tagging an object. A key premise in some of the 
approaches is that tags appearing together are highly 
correlated. A greedy algorithm for determining related tags 
that uses high popularity among other criteria in a goodness 
measure for tags is described in [38]. A TF/IDF based metric 
is outlined in [3]. A promising algorithm, the FolkRank 
algorithm [17], which takes advantage of the networked nature 
of a folksonomy, is used in searching and ranking tagged 
objects. The FolkRank algorithm is based on the PageRank 
algorithm used by Google Inc. for their search engine. 
 While the methods being developed for web-object 
folksonomy are generic enough that they can be applied to a 
product design scenario, there are certain features in a product 
design that can be utilized to develop more effective search 
methods. 
 Two of the aspects of product design that can be used to 
increase retrieval relevance are hierarchical product structure 
and the hierarchical and role-based organization of the design 
team. Consider the hierarchical nature of product structure: a 
product is usually an assembly composed of a number of parts. 
There is a hierarchical relationship in the product structure, as 
shown in the simple case of an assembly A consisting of two 
parts P1 and P2 in Figure 4. 

During the course of a design, say the designer locates 
two parts P1 and P2 labeled with tag sets TP1{T1, T2} and 
TP2{T3, T4, T5} and creates an assembly A from them, 
which he promptly labels with tag set TA{T1, T6, T7}. For 
computing similarity between tags for future queries by the 
designer, the association between the tags in sets TP1, TP2, 
and TA should be endowed with a greater strength. A similar 
approach can be applied to the tags created by hierarchical and 
multidisciplinary nature of teams.  
We propose to develop a similarity metric that is based on the 
FolkRank algorithm that utilizes this knowledge of 
correlations between tags in a product hierarchy and team 
hierarchy. 

4.3 Complementing product taxonomy and ontology with 
a product folksonomy: 

This section covers the following issues: a comparison 
between the unstructured approach of a folksonomy to the 

structured approach of an ontology or taxonomy, why 
folksonomy and ontology/ taxonomy are complementary 
approaches and the utility of both in a product design scenario, 
and how it is possible to create a taxonomy or ontology from a 
folksonomy. 
 

 
Figure 4: Semantic association between tags in an assembly 

   
Prior to proceeding with the discussion, the following 

statement from Stewart Butterfield, creator of popular photo 
tagging website Flickr [10] provides food for thought. He 
states that folksonomy is “like 90% of the value of a proper 
taxonomy but 10 times simpler” [5]. 
 
4.3.1 Comparison of folksonomy with ontology/ taxonomy 

A comparison of folksonomy and ontology/taxonomy is 
given in Table 1.  

From the properties of folksonomy and ontology/ 
taxonomy that are listed, it can be seen that the adoption factor 
of a folksonomy is better compared to that of an ontology or 
taxonomy precisely because of cost and effort required in 
constructing and implementing them. Taxonomy and ontology 
work well in limited or constrained domains, where the 
categories in the domains are stable, and the users are experts 
[28]. The fact that they are externally defined forces a designer 
to fit a design into the existing classification or description of 
the ontology or taxonomy. While it is possible to fit physical 
objects i.e. products into categories or classes, the categories 
or classes to which they belong will depend on context of use; 
hence the category or class to which a design belongs isn’t 
static. This isn’t an issue in a folksonomy since the user can 
apply as many tags as he sees fit to the design to suit the 
various contexts of usage of the design. 

The updating and maintenance of an ontology or 
taxonomy when new product lines are introduced, new 
technologies are utilized, the business conditions change, or 
design team roles and functions change is cumbersome. A 
rapid change in each of these areas further causes the 
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taxonomy to lag behind the changes and not reflect the current 
state of affairs pertaining to the product and the organization. 
Furthermore, product design is a dynamic process in which the 
design evolves, as discussed in [4]. In contrast, a folksonomy 
allows for dynamic classification of designs that permits 
change propagation across designs and associated teams 
quickly. A folksonomy can mirror the dynamic changes in the 
design. The centralized vocabulary generation process 
involved in taxonomy creation that could create a bottleneck 
does not affect a folksonomy; it is created on an as needed 
basis as soon as the need is encountered. 

 
Table 1:  Comparison of folksonomy and ontology/ taxonomy 

Folksonomy Ontology/ Taxonomy 
Bottom-up Top-down 
Flexible Pre-defined 
User-defined Defined by experts 
Emergent Static 
Quick and easy Takes time and effort 
Changes take effect 
immediately 

Changes take place only 
when experts decide 

Serendipitous discovery 
possible 

Discovery restricted by  
classification  

Utilizes user vocabulary, 
reference is human brain 

Requires memorization or 
manual lookup 

Dual individual and 
community nature 

Management centric 

 
This is not to say that an ontology or a taxonomy is not 

necessary. As we will see in the next section, the ideal 
approach would be to use a ontology/ taxonomy with a 
folksonomy. 

 
4.3.2 Complementing an ontology/ taxonomy with a 

folksonomy 
While we have established a case for why folksonomy is 

necessary in product design, and the advantages it has, it is not 
without its drawbacks. As mentioned earlier, and as stated in 
[38], the disadvantages of tagging include the ballooning of 
number of tags in a social network and the chaotic manner in 
which users tag objects. Additional limitations include the fact 
that its utility is dependent on the number of people tagging a 
particular entry, misspelling, utilization of synonyms, 
pluralization of words etc. Hence, it is necessary to 
complement a folksonomy with a taxonomy or ontology and 
vice versa.  

In studying the information flow within engineering 
organizations and the need for capturing, structuring and 
reusing this information, the authors in [9] reach a conclusion 
that information in engineering organizations can be ordered 
along four orthogonal dimensions. One of the four dimensions 
is the “principle of ordering”, which can be top-down or 
bottom-up. They have observed that until now the ordering of 
information in engineering design has been dominated by top-
down approaches, for example, hierarchical decomposition, in 
which a problem is decomposed into sub-problems. They 
reflect that this approach is suitable only for repetitive tasks 
but not for innovation. Further, they go on to state that with 
the team based design organizations common in the current 
day, the design process is sustained by discourse within the 

team, necessitating “new vocabulary or tags”, which the top-
down system does not have a scope for. Another observation 
they make about current management philosophy is that it 
encourages generation of ideas from the bottom. The authors 
go on to explain that the information ordering should be 
balanced and exist is constant state of pull or tension, where 
neither is driving the other but they coexist. There needs to be 
a constant reinterpretation and a state of perturbation-
restoration in order to survive in a rapidly changing 
environment. 

Keeping the above statements in mind, we can conclude 
that the top-down information ordering of an ontology/ 
taxonomy complements the bottom-up approach of a 
folksonomy by serving as a place-holder and means of 
channeling the unordered information in a folksonomy.  

We propose to integrate ongoing research in the area of 
engineering ontology [20] with the folksonomy system being 
outlined here. 

 
4.3.3 Creating a ontology/taxonomy from a folksonomy 

By exploiting patterns that are observed in the tagging 
behavior of users, it is possible to generate order from the 
chaos that tagging is. For example, by analyzing the frequency 
of co-occurrence of tags, it is possible to establish that they are 
related. It is however a much more complex problem 
determining the type of relationship between the tags. 
Generating maps between the user vocabulary and the 
taxonomy will further enhance the usability of the design 
support system by bridging the gap between user tags and the 
centralized classification schema. 

Researchers have examined approaches for creating 
structured data from folksonomic data using methods for 
determining related tags cited earlier, and approaches such as 
network analysis [22] and greedy algorithms [16].  

As in the case of design retrieval (Section 4.2.2), it is 
possible to take advantage of the natural course of events in 
designing to help in developing a hierarchical ordering of tags. 
Referring to Figure 4 again, it can be seen that when the 
designer creates an assembly A from parts P1 and P2, it 
creates a hierarchical relationship between the tags that are 
used to label the assembly A and its parts.  

Once we investigate the general categories that tags users 
utilize, it will be possible to determine commonly occurring 
relationships between tags categories by mapping them to 
product structure relationships e.g. type-of, part-of etc. This 
study also forms part of the system we are developing. 

5 CONSTRUCTING AND EVALUATINNG A  
         FOLKSONOMY FOR PRODUCT DESIGN  

There are numerous applications in which folksonomy 
can be deployed with an immediate impact. Some pertinent 
applications of folksonomy in an engineering design scenario 
include the user-based tagging of catalog entries. Another 
application of folksonomy is in the area of a web-based design 
repository.  A folksonomic strategy can also be applied in an 
enterprise intranet or integrated with a product data 
management (PDM) system.  

In this section we explain the architecture of the first-
generation prototype under development and the issues we 
intend to evaluate once the system is deployed. 
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5.1 System Architecture 
The architecture of our first-generation prototype is 

shown in Figure 5. 
In our first prototype, we assume that the design database 

will be deployed on the web, with each entry in the design 
database possessing an XML page. Currently we possess 
around 875 parts in our benchmark database [18]. The XML 
document structure for the parts will be modeled based on the 
fields of the design database representation model described in 
[39]. The fields of the XML document will be populated with 
pertinent information. 

Through the user interface (Figure 5), the designer can tag 
the web pages of components and other information objects 
which then get stored in a database. The user interface is also 
used to submit queries to the folksonomy system which is 
used to compute similar information using namespace 
information stored in the database. The computed results are 
then returned to the user interface for viewing by the designer. 

 

 
 

Figure 5: System architecture for first-generation folksonomy 
system 

5.2 Evaluation of Product Design Folksonomy System  
We have attempted to match the needs of designing to the 

role folksonomy can play in the support of the process. Like 
any technology/method that is introduced in a workplace 
unless there are clear experiments that lead to demonstrating 
the utility of a support system, the adoption will be dismal. We 
have observed that most representational structures that have 
been proposed in the design literature seldom find their way to 
practice.  The reason for this is time, effort, complexity of 
using the tool etc. Hence we contend that we need to perform 
experiments in supporting the creation and use of folksonomy. 

There are several aspects to testing folksonomy.  A 
possible set is as follows: 

1. Conduct a controlled experiment on two groups one 
using a folksonomy and other without such a facility. 
The experiment can measure after a period of time 

how fast the participants retrieve information from a 
tagged repository versus an untagged repository. 
(usability question) 

2. Test adequacy of current folksonomy approach to aid 
and support the tagging process. (creation question) 

3. Test for improvement in creation and usability of 
folksonomy supported with a base ontology/thesaurus 
for a domain. (augmentation question)  

4. Develop measures for evaluating the role of 
folksonomy in creation, usability and augmentation 
for conducting the testing. 

A comprehensive approach to creating and testing the use 
of folksonomy is critical to understanding its use and 
effectiveness in engineering design.  We intend develop these 
tests and measurements further as part of our exploration in 
the use of folksonomy for the act of designing products. 

6 CONCLUSIONS 
In this paper we have explained the nature of the product 

design process and shown how folksonomy meets a currently 
unaddressed need for a design representation method that is 
flexible and designer-centric. We have outlined the target 
areas in which folksonomy can be applied in product design 
viz. design representation and retrieval, and in complementing 
structure ontological and taxonomic approaches. A first-
generation system prototype has been suggested and studies 
that need to be conducted to evaluate the utility of a 
folksonomy have been elucidated.  

Future work involves implementing the system, devising 
similarity metrics for folksonomy that utilize knowledge 
embedded in product structure and design team structure. We 
intend to improve the prototype to be able to handle all kinds 
of design information objects, from CAD parts to design 
documents to catalog pages. Furthermore, we will execute 
studies to evaluate the system based on various product design 
metrics. 
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