
 

 
 
FACULTY OF ECONOMIC, POLITICAL AND SOCIAL 
SCIENCE AND SOLVAY MANAGEMENT SCHOOL 

Folksonomies and Enterprise 
Folksonomies 

Thesis submitted to obtain the degree of Master in Business Information Management 

Céline Van Damme 

Promotor: Prof. Dr. E. Vandijck 
 
 
 
 
 
 
 
Academic Year 2005 -2006 



 1 

 

Acknowledgement 

 This is the result after six months working on this Master Thesis. During this period, I 

have been supported by many people. 

Firstly, I would like to thank my promoter Prof. Dr. E. Vandijck who was always 

available when I needed his advice and gave me the chance for writing a Master Thesis 

on this topic.  

I also want to express my gratitude to Dr. D. Kenis, Tanguy Coenen, Eiblin Matthys and 

all the other members of the KNOSOS community for all the feedback and support they 

have given to me. 

Further, I am obliged to Emanuele Quintarelli for the interesting ideas and 

understandings he gave to me about the integration of folksonomies with a faceted 

classification.  

Last but not least I want to thank my parents and my boyfriend. They were a great 

support for me and helped me a lot by giving their critical advice. 



 2 

TABLE OF CONTENTS 

Acknowledgement ............................................................................................................. 0 

TABLE OF CONTENTS ................................................................................................. 2 

Introduction....................................................................................................................... 5 

1.1. Introduction.............................................................................................................. 8 

1.2. Surface and visible Web. ......................................................................................... 8 

1.3. Social Software Tools. ............................................................................................. 9 

1.3.1. Weblog............................................................................................................ 10 

1.3.2. Wiki................................................................................................................. 12 

1.3.3. Bliki................................................................................................................. 15 

1.3. Categorization. ....................................................................................................... 16 

1.3.2 Categorization on the World Wide Web.......................................................... 16 

1.3.2.1. Directories................................................................................................ 16 

1.3.2.1.1 Categorization in libraries.................................................................. 18 

1.3.2.1.1.1. Enumerative. .............................................................................. 18 

1.3.2.1.1.2.  Faceted or analytico-synthetic. ................................................. 19 

1.3.2.2. Search engines. ........................................................................................ 21 

1.3.2.2.1. Metadata............................................................................................ 23 

1.3.2.2.1.1. Internal Meta data. ..................................................................... 25 

1.3.2.1.1.2. External Meta Data. ................................................................... 26 

1.4. Conclusion chapter 1.............................................................................................. 27 

Chapter 2: Folksonomies................................................................................................ 28 

2.1. Introduction............................................................................................................ 28 

2.2. The folksonomy definition critically reviewed...................................................... 28 

2.3. Broad and Narrow Folksonomies. ......................................................................... 31 

2.3.1. Broad folksonomy........................................................................................... 31 

2.3.2. Narrow Folksonomy. ...................................................................................... 33 

2.4. Examples................................................................................................................ 34 

2.4.1. Overview......................................................................................................... 34 

2.4.2. Delicious, the social bookmark manager. ....................................................... 36 



 3 

2.5. Technology aspect of a folksonomy. ..................................................................... 40 

2.6 How valuable is a folksonomy?.............................................................................. 42 

2.6.1. Definition Taxonomy...................................................................................... 42 

2.6.2. Opinion of different people in literature ......................................................... 45 

2.6.3. Main differences between folksonomy and taxonomy................................... 46 

2.6.4. SWOT Analysis. ............................................................................................. 47 

2.6.4.1. Strengths. ................................................................................................. 47 

2.6.4.1.1. Folksonomy....................................................................................... 48 

2.6.4.1.2. Taxonomy. ........................................................................................ 49 

2.6.4.2. Weaknesses. ............................................................................................. 50 

2.6.4.2.1. Folksonomy....................................................................................... 50 

2.6.4.2.2. Taxonomy. ........................................................................................ 51 

2.6.4.3. Opportunities............................................................................................ 52 

2.6.4.3.1. Folksonomy....................................................................................... 52 

2.6.4.3.2. Taxonomy. ........................................................................................ 55 

2.6.4.4. Threats...................................................................................................... 56 

2.6.4.4.1.  Folksonomy...................................................................................... 56 

2.6.4.4.2.  Taxonomy. ....................................................................................... 56 

2.6.5. Conclusions of the SWOT-analysis ................................................................ 57 

2.7. Conclusion chapter 2.............................................................................................. 58 

Chapter 3: Enterprise Folksonomy ............................................................................... 60 

3.1. Introduction............................................................................................................ 60 

3.2. Why Enterprise Folksonomy?................................................................................ 60 

3.2.1. Retrieving unstructured information............................................................... 61 

3.2.2. High cost taxonomy and taxonomy software versus low cost folksonomy.... 63 

3.2.2.1. Human Classifiers.................................................................................... 63 

3.2.2.2. Automatic................................................................................................. 64 

3.2.2.2.1.Classification Methods....................................................................... 64 

3.2.2.2.2. Advantages & Disadvantages. .......................................................... 65 

3.2.3. Parallelism between folksonomies on WWW and unstructured information in 

enterprises. ................................................................................................................ 66 



 4 

3.3. Information systems where a taxonomy is required. ............................................. 66 

3.3.1. Collaboration tools.......................................................................................... 66 

3.3.2. Customer relationship management systems – SFA tools.............................. 68 

3.3.2.1. Folksonomy plug-in for Sugar CRM system........................................... 70 

3.3.2.1.1. Customizations.................................................................................. 71 

3.4. Business Consequences of implementing a folksonomy in an enterprise ............. 72 

3.4.1. Networked organisation: high sociability, low solidarity............................... 74 

3.4.2. Fragmented organisation: low sociability, low solidarity............................... 74 

3.4.3. Communal organisation: high sociability, high solidarity.............................. 74 

3.4.4. Mercenary organisation: low sociability, high solidarity ............................... 74 

3.4.5. Which corporate culture most suited for folksonomy?................................... 74 

3.6. Possible problems with the implementation of enterprise folksonomies............... 75 

3.8. Conclusion chapter 3.............................................................................................. 76 

Chapter 4: Interesting areas for further research. ...................................................... 77 

4.1. Introduction............................................................................................................ 77 

4.2. Further Research. ................................................................................................... 77 

Conclusion ....................................................................................................................... 79 

Appendix A: Message on SugarCRM forum................................................................ 82 

Appendix B: Manual for installation of proof of concept. .......................................... 83 

Appendix C: Source Code of proof of concept............................................................. 86 

Appendix D: Screenshots Proof of Concept ................................................................. 95 

Bibliography list ............................................................................................................... 98 

 



 5 

Introduction 

The last few years web pages are mushrooming at an accelerate rate on the World Wide 

Web1 and social software tools, the new entrants on the WWW market, are more and 

more responsible for content creation.  But how can all this content be categorized or 

classified?  For some time folksonomy, a low cost bottom-up taxonomy2, is a widely 

success on the World Wide Web.  It was even mentioned in the New York Times 

Magazine as one of 2005’s best ideas (SMITH, 2005) 

Since a folksonomy is becoming a huge buzzword on the WWW, the purpose of this 

Master Thesis is fourfold.  First, we want to find out how valuable a folksonomy is in 

comparison with a taxonomy, created by professionals and whether it be considered as a 

replacement for a taxonomy.  Next, we want to give a motivation why we believe a 

folksonomy can also be introduced in enterprises and prove – by making a proof of 

concept3 - that from technical point of view it is easy for integrating it in an information 

system. To conclude, we want to find out what the business consequences are of 

implementing an enterprise folksonomy.    

The initial impetus to this Master Thesis comes on one hand from the success a 

folksonomies on the World Wide Web and the low cost of this bottom-up taxonomy. 

For answering above-mentioned research questions, we have preformed a literature study. 

Since folksonomy is a relatively new concept4, it was not possible for relying on many 

scientific articles or books, because at the moment of writing this Master Thesis only a 

                                                 
1 World Wide Web or WWW is a service which operates over the internet by offering all the websites in 
the world which are publicly accessible. WWW is often mistakenly used as a synonym for the internet. 
Wikipedia, the free encyclopedia (Consulted 2006 1 May) World Wide Web 
URL: http://en.wikipedia.org/wiki/World_Wide_Web  
2 Cfr. Infra 2.6.1. 
Taxonomy is a classification. In particular, it used in sciences for the classification of plants and animals 
according to their natural relationships. 
Merriam-Webster online Dictionary (Consulted 2006 18 March) Taxonomy 
URL: http://www.m-w.com/cgi-bin/dictionary?va=taxonomic 
3 A Proof of concept is short realization of an idea in order to show that it practicable 
Wikipedia, the free encyclopedia (Consulted 2006 24 May) Proof of concept 
URL: http://en.wikipedia.org/wiki/Proof_of_concept  
4 It was coined by Thomas Vander Wal in 2004 
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few scientific articles were available.  For that reason we collected most of our 

information at web pages and weblogs.  We most nevertheless mention that we were very 

careful in selecting those internet resources.  Next to web pages and weblogs, we also 

used Wikipedia, the free open and editable encyclopedia, for the explanation of some 

words or concepts.  Since the scientific journal Nature concluded from a study - where 

the quality of the Britannica Encyclopedia and Wikipedia were compared - that the 

difference in accuracy between them was very small (GILES,2005), we concluded that 

Wikipedia is a valuable internet resource for our Master Thesis.  Next to this we have 

also used the Merriam Webster online dictionary as default dictionary. 

This Master thesis consists of four chapters.  In the first chapter, we highlight the 

content increase the WWW is dealing with.  We will describe two of the three 

categorization techniques which are currently used on the WWW and determine to what 

extent there is a link with the categorization done in libraries.  The third technique, 

folksonomy – a bottom up taxonomy - will be explained in detail in the second chapter.  

Since many definitions concerning this topic exist, we will start this chapter by 

formulating our folksonomy definition. Next to defining, we are going to describe its 

different types, give examples and elucidate the technical aspects of a folksonomy.  Next 

to this we will make an in depth SWOT analysis of a folksonomy and a taxonomy in 

order to give an answer to our first research question: how valuable is a folksonomy and 

can it be considered as a replacement for a taxonomy? 

During the third chapter we will discuss the feasibility of a folksonomy in an enterprise.  

We will start by motivating why it is interesting introducing this on corporate level.  

After discussing some information systems where a taxonomy is lacking, we will prove 

that it is not so difficult incorporating this in an information system.  To conclude, we 

will discuss the business consequences of implementing this in an enterprise (information 

system). 

In the last chapter we will summarize the interesting areas for further research which we 

will encounter during the other chapters. 
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To conclude this Master Thesis we will formulate a general conclusion. 
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Chapter 1: Content increase on the World Wide Web. 

 

1.1. Introduction 

In this first chapter we will highlight the information augmentation on the World Wide. 

We will explain that not only the increasing static and dynamic web pages are responsible 

for this, but also the raising popularity of some social software tools.  Further, we will 

explain the different content classifications on the World Wide Web.  We will try to 

determine to what extent there is a link with the classification in libraries, since latter are 

also dealing with a lot of content. 

1.2. Surface and visible Web. 

Every day the World Wide Web – which is “an internet-based hypermedia initiative for 

global information sharing5”- deals with an augmentation in content.  In 2000 the School 

of Information management and information systems (SIMS) of the University of 

Berkeley estimated that there was 20 to 50 terabytes6 of information available on the 

surface or visible web.  Three years later this school performed the same measuring and 

concluded that this volume of information was already tripled to 167 terabytes.  That is 

almost 17 times the information which resides in the nineteen million books and other 

print collections of the Library of Congress in Washington (UC BERKELEY’S 

SCHOOL OF INFORMATION MANAGEMENT AND SYSTEMS, 2003, p.3&12).  

The surface web is the part of the World Wide Web where web pages are static and 

linked with other web pages.  Therefore they are indexed by “traditional” search 

engines7.  This is not always the case with the deep or invisible web because web pages 

                                                 
5 Website Tim Berners Lee (Consulted 2006 20 March) 
URL: http://www.w3.org/People/Berners-Lee/  
6 One terabyte is 1.000.000.000.000 bytes or 1012 bytes  
Wikipedia, the free encyclopedia (Consulted 2006 21 May) Terabyte 
URL: http://en.wikipedia.org/wiki/Terabyte  
7 Cfr. Infra 1.3.2.2. 
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are dynamically created.  The data for these web pages are stored in internet accessible 

databases.  After the user has entered a specific search query, these pages are created 

(BERGMAN, MICHAEL K., 2001) and cease after the information has been sent to the 

user8.   Examples of such databases are phone books, dictionaries, items for sale in a web 

store, multimedia and graphical files9.  The volume of this dark or invisible web is 

estimated to be 500 times larger than the surface web according to BrightPlanet, a 

company which has a search technology for identifying, retrieving and qualifying deep 

content (BERGMAN, MICHAEL K., 2001). 

1.3. Social Software Tools. 

Not only there is an increasing amount of static and dynamically web pages, but 

nowadays much content is created through social software tools like wikis, weblogs and 

blikis (QUINTARELLI, 2005, p.1).   

 

“Social software makes it possible for people to communicate and collaborate through 

computer-mediated communication in order to form online communities”10  

 

The main reasons for these new content trends are the lower technology and cost barriers 

(QUINTARELLI, 2005, p.1).  Many Wiki, weblog and bliki software are offered as open 

source software11.  For making the tool World Wide Web accessible, it only has to be 

uploaded on a web server12.  Although, there are websites specialized in offering the 

                                                                                                                                                 
With traditional search engines we mean the search engines which are using search methodology and 
technology to spider the static web pages.  
Website BrightPlanet (Consulted  2006 20 March)  
URL: http://www.brightplanet.com/  
8 Website BrightPlanet (Consulted  2006 20 March)  
URL: http://www.brightplanet.com/  
9 http://library.albany.edu/internet/deepweb.html (consulted 20 March 2006) 
10 Wikipedia, the free encyclopedia (Consulted 2006 6 May) Social Software 
URL: http://en.wikipedia.org/wiki/Social_software  
11 It is computer software which is available with its source code. Anyone can read, modify and improve 
the software code. 
Wikipedia, the free encyclopedia (Consulted 2006 6 May) Open-source software 
URL: http://en.wikipedia.org/wiki/Open-source_software  
12 A web server is a computer which serves web pages on request of Web browsers. 
Wikipedia, the free encyclopedia (Consulted 2006 6 May) Web server 
URL: http://en.wikipedia.org/wiki/Web_server  
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hosting13 of these tools for a small amount or even for free. In case of a free hosted social 

software tool it is created after a registration and a few mouse clicks. Blogger14, PB 

Wiki15 and Seedwiki16 are examples of such websites which respectively offer weblogs, 

wikis and blikis.  Maintaining your own wiki, weblog or bliki – as it will be explained 

and described in the following paragraphs - does not require much technical background. 

1.3.1. Weblog. 

We have already mentioned the word weblog without explaining the meaning of it. A 

weblog can very easily be explained as:  

“A personal home page in dairy format” (O’REILLY, 2005) 

The last few years weblogs or blogs have been growing in popularity.  In 2003 there were 

already about 2.9 million active weblogs and they were having an information volume of 

81 GB (UC BERKELEY’S SCHOOL OF INFORMATION MANAGEMENT AND 

SYSTEMS, 2003, p12).  In May 2006, Technorati, a weblog search engine, had already 

more than 38.2 million enrolled weblogs.  Moreover according to the Technorati’s data, 

75.000 new weblogs are created each day.17 

Due to the fact that anyone who is having an internet connection can publish his own web 

log, there is big quality diversity concerning the discussed subjects.  Subjects are ranging 

from rather fictive stories to interesting subjects which contain very valuable information. 

For example for writing this paragraph on weblogs we have mainly used the information 

of a blog entry of Dr. Jill Walker, who published the web log definition she wrote for the 

Routledge Encyclopedia of Narrative Theory (WALKER, 2003).  

 

                                                 
13 The web server where the web site is located.  
Wikipedia, the free encyclopedia (Consulted 2006 6 May) Host 
URL: http://nl.wikipedia.org/wiki/Host  
14 URL: www.blogger.com 
15 URL: www.pbwiki.com  
16 URL: http://www.seedwiki.com/  
17 Technorati  Website (Consulted 2006 6 May) URL: http://www.technorati.com/about/  
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Technically seeing it is not difficult for creating a new post in a weblog.  In most weblog 

software, there are layout buttons provided and a text editor for typing the blog text. 

 

 
Figure 1.1: Screenshot Blogger weblog editor. 

 

All the entries or posts in a web log are arranged in a reverse chronological order.  This 

means that the most recent post appears on top of the screen.  Some blog authors allow 

their readers for adding some comments to these entries (WALKER, 2003). 

 

It is very typically for bloggers to insert links to other blogs – via link button - when they 

are referring to them.   

 
Figure 1.2: Inserting hyperlink in a web log of Blogger. 
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Through changing the HTML code, the anchor text can be changed. For example:          

<a href=www.vub.ac.be> Vrije Universiteit Brussel </a>18 

 

This offers the user the possibility for following a conversation about a certain topic.  

Sometimes the author of a web log also includes a blog roll on his blog.  It contains a list 

of recommended weblogs.  This is an interesting attribute for finding blogs which are 

covering the same kind of topics.  However, web posts are not only limited to text based 

entries.   Some weblogs also include images, sound and videos (WALKER, 2003). 

1.3.2. Wiki 

Next to weblogs, wikis are also part of the social software family. 

“Wiki is a set of linked web pages, created through the incremental development by a 

group of collaborating users and the software used to manage a set of web pages.”19  

 

The word is originating from the Hawaiian word WikiWiki which means fast.  Changing 

the content of adding a new web page in a wiki occurs very fast.  Although, the first wiki 

was already created by Ward Cunningham in 1995, it is only the last few years that wikis 

got attention for using them in companies and on intranets (FIGHTER, 2005, p.47).   

Twiki, an open source enterprise collaboration platform where this wiki functionality is 

included, describes the success stories of many large companies such as Motorola and 

SAP which are using this platform.20 

 

Of all existing Wikis, Wikipedia may be considered as the most famous wiki on the 

internet21.  It is an open encyclopedia where every registered user can add or change the 

                                                 
18 HTML Tutorial (Consulted 2006 23 May) Website Tizag. 
URL: http://www.tizag.com/htmlT/links.php  
19 Wikipedia, the free encyclopedia (Consulted 2006 15 February) Wiki 
URL: http://en.wikipedia.org/wiki/Wiki  
20 TWiki – An Enterprise Collaboration Platform & Wiki – Website. (Consulted 2006 5 April)  
URL : http://twiki.org/  
21THE ECONOMIST. (2006). “The Wiki Principle”. Website Global Technology forum, business 
strategies for the digital age. 
(consulted 2006 May 6)  



 13 

content of a web page or create a new one.  This wiki was launched in 2001 by Larry 

Sanger and Jimmy Wales (WEISS, 2005, p.21) and contains already 3 million articles in 

200 languages, more than a tenfold of the articles of the Encyclopedia Britannica22.  

 

The big advantage of wikis is that they just like weblogs do not require technical 

expertise for editing a page.  By clicking on the edit button of the web page, the content 

can be edited.  Contrary to weblogs, it is not possible for adding “real comments”. 

Comments are visualized by editing a web page. Due to the built in “roll back 

mechanism”, authors of the wiki can observe the changes and if necessary – for example 

in a situation of misuse – go back to the previous version.  Adding a new web page is 

done by writing the name of the new web page between double brackets [[new page]] 

(FIGHTER, 2005, p.48). This is also noticeable in the figures23 below. 

 

 

                                                                                                                                                 
URL: 
http://globaltechforum.eiu.com/index.asp?layout=rich_story&channelid=2&categoryid=12&title=The+wiki
+principle&doc_id=8453  
22THE ECONOMIST. (2006). “The Wiki Principle”. Website Global Technology forum, business 
strategies for the digital age. 
(consulted 2006 May 6)  
URL: 
http://globaltechforum.eiu.com/index.asp?layout=rich_story&channelid=2&categoryid=12&title=The+wiki
+principle&doc_id=8453  
23 These figures are taken from our wiki, a customized version of the open source MediaWiki.  
URL: http://wiki.celinevandamme.com 
Remark: since this is our personal knowledge base, it is password enabled!  
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Figure 1.3: Web page in a Wiki 

 

 
Figure 1.4: Editing and creating a Web page in a Wiki 
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Figure 1.5: Overview of the recent changes of the web page “Code Buysse” 

 

1.3.3. Bliki. 

The difference between weblogs and wikis is that in weblogs readers can leave 

comments, but they are not allowed to change the actual post.  It is a communication with 

one or more people, but in case of a wiki it is a collaboration input of people from the 

whole world.  This leads to an aggregation of knowledge of lot of people (FIGHTER, 

2005, p. 49).   

 

Due to a fusion of the functionalities of weblogs and wikis, a new type of social software 

tool is created, bliki.  Depending on the access rights, anyone or a group of authorized 

users can edit any entry or post, just like in a wiki.  The content which is created in the 

different posts is linked with each other.  Seedwiki is an example of an open source bliki 

tool (FIGHTER, 2005, p.50).   
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Figure 1.6: Seed Wiki.24 

 

1.3. Categorization. 

A lot of information is not only dispersed on static and dynamic web pages, but also on 

social software tools such as wikis, weblogs and blikis.  This information belongs to the 

category of unstructured information, information which can not be stored in rows and 

columns of databases such as the case with personal data (name, age, address) (DELPHI 

GROUP, 2002, p.4). 

Upon this the question arises how these large quantities of information are currently 

organized or classified on the World Wide Web.  

 

1.3.2 Categorization on the World Wide Web. 

In our opinion, we distinguish three kinds of categorization: directories, search engines 

and folksonomies. 

 

1.3.2.1. Directories 

                                                 
24 This figure is taken from our free hosted Bliki 
URL: http://www.seedwiki.com/  
Login: cvdamme@vub.ac.be pasword: celine. 



 17 

The first attempt for giving structure to the internet by directories25 came from Yahoo! 

(SHIRKEY, 2005) with their Yahoo! directory. Yahoo! created a hierarchy with 14 main 

categories26 and several subcategories, a taxonomy27.  However, some subcategories are 

sometimes also appearing in several other categories. In that case the subcategory is 

followed by the @-sign.  It indicates that this subcategory is not actually belonging there. 

This has a consequence that a URL28  can appear in several (sub)categories.  However, 

for preventing a kind of proliferation, Yahoo! has introduced a rule which says that a 

URL can only appear in three different (sub)categories.  

 

This categorizing is made by a couple of professional editors who are visiting and 

evaluating websites. Based on their results they categorize these websites in the 

categories and subcategories.29  

 

Next to the Yahoo! Directory there are also other websites30 which try to do the same 

thing such as the Open Directory Project31. The main difference with the Yahoo! 

Directory is that it is constructed and maintained by a team of voluntary editors. When 

someone knows a lot about a specific topic he or she can become such a volunteer.  First 

you have to fill in an application form and then your application will be evaluated by 

                                                 
25A directory is “an alphabetical or classified list” 
Merriam Webster Online Dictionary (Consulted 2006 7 May) Directory 
URL: http://www.m-w.com/dictionary/directory   
26 Arts & Humanities, Business & Economy, Computer & Internet, Education, Entertainment, Government, 
Health, New & Media, Recreation & Sports, Reference, Regional, Science, Social Science, Society & 
Culture 
Website Yahoo Directory (Consulted 2006 7 May)  
URL: http://dir.yahoo.com/   
27 Cfr. Infra 2.6.1.  
28 Uniform Resource Locator or URL, is label which is attributed to a information source (web page, file, 
image) on the internet. 
Wikipedia, the free encyclopedia (Consulted 2006 7 May) URL 
URL: http://nl.wikipedia.org/wiki/URL 
29 Yahoo! Directory (Consulted 2006 7 May) Website Yahoo! 
URL: http://help.yahoo.com/help/us/dir/ctd/ctd-07.html 
30 Website Zeal  (Consulted 2006 28 March) 
URL: http://zeal.looksmart.com/index.html  
Website Librarians’ Internet Index  (Consulted 2006 28 March) 
URL: http://lii.org/  
31 Website Open Directory Project (Consulted 2006 14 February) 
URL: http://www.dmoz.org  



 18 

some of the senior editors of the community.  Once you are accepted, you can cooperate 

for improving the quality of the directory.32 

 

Due to the fact there is a large volume of information on the internet, it is very difficult 

for putting all web pages in categories. These directories have to be maintained on a 

regular basis because new web pages are generated at a high rate33. By comparing the 

number of categories of directories such as the Yahoo! directory and OpenDirectory with 

the library classification systems, we conclude that former are having much more 

categories.  The OpenDirectory has more than 500.000 categories for a collection of 4 

million items (SIEVERTS, 2004, p.10) whereas the Dewey Decimal Classification 

(DDC) only has 10 main categories, 100 divisions and 1000 sections! (OCLC ONLINE 

COMPUTER LIBRARY CENTER. 2003, p.4) 

 

Since libraries are also dealing with much content34 and the DDC is having much less 

categories, it is interesting to know how library classification is done. 

 

1.3.2.1.1 Categorization in libraries. 

Librarians started developing systems for organizing books since the end of the 19th 

century because book collections grew and librarians were not able anymore for 

remembering all the books in the collection (GNOLI, 2004, p.9).  Today’s library 

classification systems can be divided in two groups: enumerative and facted or analytico-

synthetic. (QUINTARELLI, 2005) 

 

1.3.2.1.1.1. Enumerative. 

Former library classification system has an alphabetical list of subject headings and to 

each of those headings a number is assigned.  Famous examples are the Library of 

Congress Classification and the Dewey Decimal Classification. Latter is currently the 

most used library classification system (GNOLI,  2004, p.9) It is a library classification 

                                                 
32 About the Open Directory Project. (Consulted 2006 28 March) Website Open Directory Project  
URL: http://www.dmoz.org/about.html  
33 Cfr. Infra 1.2  
34 Cfr. Infra 1.2. 
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system which was developed by Melvil Dewey in 1873 and published for the first time in 

1876.  At this moment it is the most widely used classification system in the world: 135 

countries are using it for organizing their collection. Every year changes and 

improvements are made to it. These are proposed by editors at the Editiorial Policy 

Commity Board and latter will decide on these proposals (OCLC ONLINE COMPUTER 

LIBRARY CENTER, 2003, p.3). 

 

This classification uses 10 main classes for classifying the entire library collections. 

These main classes are further divided into 100 divisions: each main class has 10 

divisions. Each division is divided into ten sections. These are all represented by Arabic 

numerals (OCLC ONLINE COMPUTER LIBRARY CENTER, 2003, p.4).   

  

1.3.2.1.1.2.  Faceted or analytico-synthetic.  

Next to enumerative classification systems, there exists also another group: the faceted or 

analytico-synthetic classification.  The name for this classification group is a fusion of the 

two processes which are involved in this classification mechanism: analysis and 

synthesis.  Analysis means splitting a subject into its basic components.  Combining the 

components for describing a subject of a document is called synthesis. (HJORLAND, 

2006)  

 

The faceted classification starts with identifying the individual elements of the complete 

knowledge universe.  Based on their similarities, these elements are organized in 

mutually exclusive groups. These groups are consequently placed in larger groups in 

order to form facets35.  With these facets or aspects it is possible for describing an entity 

in the universe.  In that way relationships are created internally (in a facet) and 

externally( between facets)  

 

For example cars can be classified with the following facets and their corresponding 

topics: color (red, black, grey, blue, green), body style (sedan, convertible, minivan, pick-

                                                 
35 A facet is one of the attributes of an item which can be used for navigation in information retrieval 
Wikipedia, the free encyclopedia (Consulted 2006 8 May) Facet 
URL: http://en.wikipedia.org/wiki/Facet_%28disambiguation%29  
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up) and transmission (manual, automatic).  An example of a class that could be 

constructed is black, minivan and automatic (ELIN, 2004, p.4).  This kind of 

classification is implemented on the website of Wine.com36. Wine.com has four facets: 

type, region, price and winery.  Users can search for their favorite wine by making a 

combination of these facets (ROSENFELD & MOREVILLE, 2002, p.205). 

 

This classification mechanism was introduced in 1930 by the Indian mathematician and 

librarian S.R. Ranganathan. He came up with this new library classification scheme – 

which he applied in his Colon Classification - because he found that the existing 

classification systems were poor.  Those systems obligated the users for placing subjects 

in a predetermined class number.  S.R. Ranganathan realized that it would become 

impossible for classifying objects in this way, since more and more knowledge was 

discovered.  Categorizing this knowledge increase required a combination of several 

subjects and that was not possible with the existing classification schemes such as Dewey 

Decimal Classification and Library of Congress Classification (GLASSEL, 1998).  He 

even established a formula which he called PMEST.   PMEST is a contraction of the first 

letters of the following -in order of decreasing concreteness- facets: Personality (the 

characteristics of a subject), Matter (the composing materials of a subject), Energy (any 

action related to the subject), Space (geographic location of the subject) and Time (the 

subject’s period) (HJORLAND, 2006).  S.R. Ranganathan argued that these facets were 

universal and consequently could be used for organizing everything (ROSENFELD & 

MOREVILLE, 2002, p.204). 

 

The London based Classification Research Group continued the work of S.R. 

Ranaganathan and established rules for the faceted classification (GNOLI,  2004, p.10) 

The second edition of the Bliss Bibliographic Classification is the only widely used 

classification which incorporates these rules (BROUGHTON, XXXX ). 

 

                                                 
36 Website Wine.com (Consulted 2006 19 May) 
URL: http://www.wine.com/wineshop/wineshop_home.asp?  
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Based on the descriptions of both library classification mechanisms, we can conclude that 

directories on the World Wide Web are similar to the enumerative classification 

mechanism.  Contrary to directories librarians have succeeded in creating a much lower 

number of categories.  

 

These library categorization schemes can – just like directories on the world wide web- 

be seen as taxonomies, created by professional librarians. However, taxonomy37 is a term 

which is used in companies for the categorization of unstructured business information 

such as documents and presentations (SIEVERTS, 2004, p.9).  The directories on the 

World Wide Web can be compared with the enumerative classification mechanism used 

in the libraries.   

 

We have put the directories to the test by trying to find the home page of the VUB – Vrije 

Universiteit Brussel - at the Yahoo! directory.  We had to drill down 8 levels deep, before 

the VUB website appeared as a search result. Contrary, by using an arbitrary search 

engine38, the required website was already found after 1 search query. 

 

Search engines are very powerful tools and used by many people.  For example every 

second, the Google search engine receives world wide 2000 search requests39.  We 

believe that search engines can be considered as a kind of substitute for these directories 

and as a result we consider search engines as a way for categorizing content on the World 

Wide Web.  A motivation for this statement will be given in the paragraph below which 

describes the working of a search engine.  

 

1.3.2.2. Search engines. 

Information which is stored on the World Wide Web can be retrieved with a search 

engine.  By querying on a word or a phrase in combination with the Boolean operators 

                                                 
37 Cfr Infra 2.6.1. 
38 This was executed with the Google and Yahoo search engines. 
39 Zembla - Google geheimen (2006)  Website Vara – Zembla 
(Consulted 2006 1 May) 
URL: http://omroep.vara.nl/tvradiointernet_detail.jsp?maintopic=424&subtopic=4177&detail=309380  
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AND, OR and NOT, the search engine generates a result list which corresponds to the 

given criteria40 

This is possible because search engines create indices by crawling the surface Web pages. 

This crawling (or “downloading” of web pages (BRIN & PAGE, 1998) is done by web 

crawlers: little programs which create a copy of visited pages.  This “downloading” is 

based on a list with a number of URLs.  The crawler visits each of these URLs and each 

time he encounters a link to another website, he adds the URL to his list.  After this 

crawling or spidering, the search engine indexes these pages by extracting words from the 

titles, headings or special fields such as meta tags41.  These meta tags will not de 

displayed in the interface of the web page, because they are only available for search 

engines.  The HTML code below is an example of such a meta tag.  

<meta name=”keywords” content=”folksonomy, Master Thesis, enterprise folksonomy”> 

(ROSENFELD & MOREVILLE, 2002, p.177) 

The indexing of web pages can be considered as a kind of automatic categorization. 

During each query the words of in the query are compared with the indexed ones by a 

certain algorithm.  Some search engines even index on each word of a text. However, 

only focusing on keyword matching will result in adequate search results   (BRIN & 

PAGE, 1998) 

The World Wide Web Worm (WWWW) was one of the first search engines. At this 

moment of time there exits several search engines on the World Wide Web: Yahoo!, 

MSN, Google, etc.  The most famous is Google: in November 2005 it had a market share 

of 46.3% (SULLIVAN, 2006). Google differentiates itself with its page ranking system 

and anchor text42.  The quality of each web page is calculated by the number of links are 

refering to this web page.  The idea that Google uses for generating its page ranking 

                                                 
40 Wikipedia, the free encyclopedia (Consulted 2005 29 December) Search engine 
URL: http://en.wikipedia.org/wiki/Search_engine  
41 Wikipedia, the free encyclopedia (Consulted 2005 29 December) Web crawler 
URL: http://en.wikipedia.org/wiki/Web_crawler   
42 Anchor text is a text which is associated to the address of a web page in a hyperlink 
Wikipedia, the free encyclopedia (Consulted 2006 5 April) Anchor text 
URL: http://en.wikipedia.org/wiki/Anchor_text  
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system comes from librarians who used academic citation analysis.  These librarians were 

counting the number of citations a given paper was having for calculating the impact of 

papers in scientific literature.  Since anchor texts often provide more information on the 

content of a certain web page or documents - which can not be indexed such as text files- 

they are treated in a special way in the google search engine (BRIN & PAGE, 1998). 

As we already mentioned in the beginning of this chapter, most search engines do not 

spider the deep web43.  They only create indices on static and linked pages, the surface 

web.   Although, Google found a way for integrating searching on some places of the 

deep web such as word and pdf-files, the Merriam Webster online dictionary44 and airline 

flights, it is still a small part of the deep web.45  For example when using the Google 

search engine for finding a definion of a certain word in the Dutch dictionary Van Dale, 

he will not give the dynamic web page of the Van Dale Dictionary as a search result.46   

As we take into account that the deep web is 500 times larger than the surface web, there 

is still a lot of untapped information which is not captured by the search engines.  Even 

though there are search engines which are specialized in searching on the dark web, such 

as Brightplanet, not one search engine crawls the whole World Wide Web.  Therefore we 

wonder ourselves to what extent these search engines still deliver accurate search results. 

Moreover due to the content increase on the World Wide Web, search engines are 

generating too many hits and the possibility for refining search is low.  For that reason 

the popularity for metadata has exploded (HILLMAN, 2005). 

1.3.2.2.1. Metadata. 

Metadata already originates form before the internet-era. Librarians used it and are still 

using it for putting information of library resources (books and other library items) into 

library catalogs.  These catalogs e.g. Machine Readable Cataloging or MACR records47 

                                                 
43 Bright Planet 
44 some checks don on the internet 
45 http://library.albany.edu/internet/deepweb.html (consulted on 26th march 2006) 
46 We entered the following search query “waterkraan van dale woordenboek” �� “tap merriam webster” 
he gave the definition of a tap as a first result. (11/04/2006) 
47 It is a protocol for using, exchanging and interpreting bibliographic data 
Wikipedia, the free encyclopedia (Consulted 2006 11 April) Marc Standards 
URL:  http://en.wikipedia.org/wiki/MARC_standards 
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are containing information – metadata - about the library resources’ author, title, date of 

creation, subject coverage, and location number of the item on the library shelf.  

Metadata is consequently simply “data about data”.  In this internet-age, the term meta 

data is also used in the context of descriptive information about web resources 

(HILLMAN, 2005). 

 

Meta Data can be created automatically or not automatically. It is automatically 

generated by search engine spiders, HTML48 and XML49 editors and generators. It 

generates data such as “date produced”, MIME50 types etc.  The problem with this kind 

of meta data is that is often not sufficient.  The date when a web page was created is not 

really revealing.  Therefore more intellectual data is necessary and the preference is given 

for non automatically generated meta data or data generated by human processors 

(GREENBERG e.a., 2001). 

 

Mathes Adam makes a distinction between professional, author and user created meta 

data (MATHES, 2005). We think that the meta data has to be seen from a broader point 

of view. As we already mentioned meta data can be automatically and non-automatically 

generated. This non automatically metadata of web sources can further be split in two 

groups: internally and externally. The figure below gives an overview. 

 

 

 

 

 

                                                 
48 An HTML editor is a software program for making web pages. These programs offer the necessarily 
functionality for editing the HTML code in an easy way. Although web pages can also be created with text 
editors. 
Wikipedia, the free encyclopedia (Consulted 2006 7 May) HTML editor 
URL: http://nl.wikipedia.org/wiki/HTML-editor  
49 A XML editor is a markup language editor which has the necessary functionality for facilitating the 
editing in XML. 
Wikipedia, the free encyclopedia (Consulted 2006 7 May) XML editor 
URL: http://en.wikipedia.org/wiki/XML_editor  
50 Mime or Multipurpose Internet Mail Extensions is an e-mail format internet standard. 
Wikipedia, the free encyclopedia (Consulted 2006 7 May) MIME 
URL: http://en.wikipedia.org/wiki/MIME  
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Figure 1.7: Meta data (Own representation) 

 

1.3.2.2.1.1. Internal Meta data. 

With internal metadata we mean, metadata which is embedded in the web page by the 

creator of it.  Since they are the creators of the source, they have a good overview about 

the content of the web page. This embedding can be done with XML51 and HTML52.  

However, there is an augmenting demand for “standardized descriptive metadata” in 

order to improve information retrieval on the World Wide Web.  The Dublin Core 

Metadata is an example of such standardization and can be included in o.a. RDF/XML. 

RDF or Resource Description Framework is a collection of specifications for a meta data 

model which can be read and analyzed by humans as well as by machines.  Structure is 

                                                 
51 XML or EXtensible Markup Language used for the description of data. An XML file contains this data 
description as well as the data itself. 
Wikipedia, the free encyclopedia (Consulted 2006 21 May) XML 
URL: http://en.wikipedia.org/wiki/XML  
52 HTML or HyperText Markup Language is a markup language which makes it possible for the creation of 
web pages which can be displayed in a web browser. 
Wikipedia, the free encyclopedia (Consulted 2006 21 May) HTML 
URL: http://en.wikipedia.org/wiki/HTML  
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given to this meta data model by use of XML (HILLMAN, 2005).  The Code below is an 

application example of the Dublin Core.   

 

<rdf:RDF  

   xmlns:rdf="http://www.w3.org/1999/02/22-rdf-synt ax-ns#" 

   xmlns:dc="http://purl.org/dc/elements/1.1/"> 

 

   <rdf:Description rdf:about="http://media.example .com/audio/guide.ra"> 

 

      <dc:creator>Rose Bush</dc:creator> 

      <dc:title>A Guide to Growing Roses</dc:title>  

      <dc:description>Describes process for plantin g and nurturing 

different kinds of rose bushes.</dc:description>  

      <dc:date>2001-01-20</dc:date> 

 

   </rdf:Description>  

</rdf:RDF> 

 

Figure 1.8: Example of the Dublin Core in RDF/XML (HILLMAN, 2005).   

 

There is a big demand for the creation of a web where the content of every web page is 

described with machine readable metadata which it contains in its page. This is called a 

semantic web. At this moment when we are entering the search query “Dutch word for 

tree” in a search engine, there is no search result which provides an answer to this query. 

Web pages are created to be read by people and not by machines and consequently it is 

not possible for a search engine to retrieve this kind of information. The purpose of the 

semantic web is making an extension of the current World Wide Web with XML and 

RDF as important technologies (BERNERS-LEE & e.a. , 2001). 

 

1.3.2.1.1.2. External Meta Data. 

Metadata can also be created externally, by this we mean that it is not included in the 

code of the web page but added separately with tags.  This can be done by the creators of 

the web page or by the consumer, the user who has read and consulted the web page and 

added some freely chosen keywords to it. 

 



 27 

Based on this last mentioned metadata, externally created metadata, a new classification 

mechanism has originated which is more and more catching on the internet: folksonomy, 

a user’s classification mechanism which will be discussed more in-depth in the next 

chapter.  

 

1.4. Conclusion chapter 1. 

Each day more and more content is created on the World Wide Web by static - dynamic 

web pages and social software tools.  We have seen that this content can be categorized 

with directories, search engines and folksonomies.  

 

Directories such as the case with the Yahoo! directory, bear a resemblance to the 

enumerative classification mechanisms of librarians, one of the existing library 

classification mechanisms. However, librarians found a way for having much less 

categories than directories.  

 

Since web crawlers are indexing keywords of every web page they stumble upon, we 

believe that search engines –it is somewhat different from the ones created by librarians - 

can be considered as a kind of classification mechanism.   

 

Due to the content increase and the lack of context in the indexed terms, there is an 

increasing demand for meta data, an idea which originates again from librarians. Meta 

data can next to the automatically creation by the web crawlers, also be created manually: 

internally by the incorporation of metadata in web pages and externally by the consumers 

or creators of the web pages. Latter one are also called folksonomies which will be 

described more in detail in the next chapter. 

 

Out of this chapter we can conclude that there is definitely a link between classification 

mechanisms and techniques of librarians and some of the categorization methods on the 

World Wide Web.  
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Chapter 2: Folksonomies. 

2.1. Introduction 

In the previous chapter we have highlighted the content increase on the World Wide Web 

and the way their content is organized.  The most recently used categorization method, 

folksonomies, will be explained more in detail in this chapter.  Since many definitions 

concerning this topic are circulating, we are going to start this section with a critically 

review of the folksonomy definition, a description of its different types, an example of a 

folksonomy enabled website and the technology aspect related to folksonomies.  Then we 

are going to compare a folksonomy with a taxonomy by first describing the main 

differences between them and then performing a SWOT analysis.  The conclusions of this 

SWOT analysis will enable us to answer the question whether folksonomies are a 

valuable classification mechanism and can be seen as a replacement for a taxonomies. 

2.2. The folksonomy definition critically reviewed. 

Many Folksonomy definitions circulate on web pages and weblogs.  When typing it in in 

the Google search engine, more than 6 million results53 are found.  Naturally not all of 

these web pages are containing a definition for this concept, but many are trying to define 

it.  

In this Master Thesis we are only going to focus on two kinds of definitions:  one which 

is formulated by Thomas Vander Wal, who attributed the term and another one which 

comes from a famous (Belgian) information architecture, Peter Van Dijck54. 

Thomas Vander Wal assigned the tem folksonomies to the features of websites such as 

Delicious55, a social bookmark manager. He created the word by making a fusion of the 

words folk and taxonomy56 (MATHES, 2004). 

                                                 
53 Tested on 2006 8 May. 
54 Website Peter Van Dijck (Consulted 2006 8 May) URL: http://petervandijck.net/  
URL: http://petervandijck.net/  
55 Cfr. Infra 2.4.2. 
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He describes a folksonomy as  

“The result of personal free tagging of information and objects (anything with a URL) for 

one's own retrieval.  The tagging is done in a social environment (shared and open to 

others).  The act of tagging is done by the person consuming the information.”(VANDER 

WAL (1), 2005) 

Peter Van Dijck defines it as  

“Folksonomies are taxonomies created by users who add tags to things”. (VAN DIJCK, 

2005) 

At first sight, they look like two different definitions. However, there are some 

similarities.  These parallelisms are only expressed in another way: 

• Peter Van Dijck uses the word taxonomy directly is his definition, which is not 

the case in the one of Thomas Vander Wal, who rather describes it as a process 

where people are “labeling” information and objects for their own retrieval and 

they are consequently making a classification. Thomas Vander Wal only refers 

indirectly to taxonomy, by attributing the concept as a contracting of the words 

folk and taxonomy; 

 

• Thomas Vander Wal refers to information and internet addressable objects as a 

contrast to Peter Van Dijck who uses the word things.  Things could be anything: 

objects, information, etc. as proves out of the definition in the Merriam Webster 

Online dictionary:  

                                                                                                                                                  
56 Cfr  Supra 2.6.1 
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“A thing is an object or entity not precisely designated or capable of being 

designated” 57.  

Having a closer look, we notice that both definitions are using the word tag.  A tag can be 

described as a  

“Freely chosen set of textual keywords” (GUY & TONKIN, 2006).  

People are consequently going to use their own textual keywords in order to tag or label 

their objects or information.  With these tags they create meta data58 which are part of a 

flat namespace with no specified parent child relationship (MATHES, 2004, p.4) and the 

result of all these tags is consequently a taxonomy created by a bottom-up consensus 

(QUINTARELLI, 2005, p.4).  The big advantage of allowing users to describe their 

information with their own tags is that users find their information more easily as Thomas 

Vander Wal mentions in his folksonomy description.  The more people are convinced 

that this gives them an added value, the better the quality of these tags will be (SHIRKY, 

2005). 

Naturally the question arises whether the word tagging could be used as a synonym of 

folksonomies?   

During our internet and literature search, we have found that tagging as synonym for 

folksonomies is used in combination with the adjectives collaborative (GOLDER & 

HUBERMAN, 2005, p.1) and social (LINDEN & e.a., 2005, p.4)  

This social aspect turns also out of the definition of Thomas Vander Wal.  He emphasizes 

that it takes place in a social environment which is accessible for anyone: everybody has 

access to the used tags and the tagged content. This leads to an aggregation of 

information (QUINTARELLI, 2005) and therefore this classification mechanism is also 

called a social classification (Hammond 2005). 

                                                 
57 Merriam Webster Online Dictionary. (Consulted 2006 March 28)  
URL: http://www.m-w.com/dictionary/thing  
58 Cfr Supra 1.3.2.2.1. 
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As mentioned in the beginning of this paragraph, Thomas Vander Wal assigned the word 

folksonomies to the functionalities of the Delicious59 website.  One of the functionalities 

of this website is the tag feedback.  We believe that this feedback can also be considered 

as a social aspect of folksonomies.  When a user assigns tags to a bookmark in Delicious, 

automatically the recommended tags appear.  These recommendations occur on the basis 

of popular tags assigned by other users to this bookmark and a cross-section of the 

popular and the user’s own tags.  The user is allowed to disagree: he can choose whatever 

tags he believes are the most appropriate for tagging the content. (UDELL, 2004).  This is 

what Adam Mathes calls “asymmetric communication between users through metadata” 

(MATHES, 2004).  This recommendation feature has not only an asymmetric 

communication characteristic, but it also has an educational aspect where people are 

learning from each other by seeing how other people view a certain item (UDELL, 2004). 

This feedback system is really giving an extra dimension to the tagging systems, which 

already exist for quite a while (BIELENBERG & ZACHER, 2005, p.13-14). 

We can conclude that a folksonomy is a social classification mechanism created by users 

which results in a bottom-up taxonomy.  In this mechanism everyone can freely choose 

keywords for categorizing or describing their content.  However, it is more than simply 

labeling or tagging objects or information, because this labeling process occurs in a social 

environment: everybody has access to the tagged content and the used tags and tag 

feedback, based on the input of other users, is generated.  

2.3. Broad and Narrow Folksonomies.60 

Besides inventing and defining the term folksonomies, Thomas Vander Wal has also 

made a distinction between two kinds of folksonomies: narrow and broad folksonomies.  

2.3.1. Broad folksonomy. 

                                                 
59 Cfr. Infra 2.4.2. 
60 Remark: this paragraph is completely based on (VANDER WAL (2) , 2005) . Other resources used in 
this paragraph will be indicated. 
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The situation where the same object is tagged by many people and everyone except for 

the creator of the object can tag this with their own tag vocabulary, is called a broad 

folksonomy. 

Referring to the metadata paragraph in the previous chapter, this broad folksonomy can 

be considered as external consumer created metadata. 

 

An object is created by one person and it 

is made available for other users.  People 

are using their own vocabulary for 

tagging the object.  The ones who are 

using the same kind of vocabulary are on 

this picture grouped together and labeled 

with an alphabetic letter.  The arrows, 

who are pointing out to the numbers, are 

representing the tags given by the group 

of people.     The tags used for searching 

are represented by the arrows pointing 

out the opposite direction.  In the table 

below, we give an overview on the 

number of times a certain tag is chosen. 

Tag 1 10 

Tag 2 13 

Tag 3 5 

Tag 4 2 

Tag 5 1 

 

Figure 2.1: Broad Folksonomy (VANDER WAL (2), 2005) 
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By first arranging the tags on the frequencies and then making a graph on this, we get as a 

result in the figure below – as Thomas Vander Wal calls it – a power law curve with a 

long tail effect.  A power law curve has a continuously decreasing curve with a long tail 

at the end.  The idea of a long tail was introduced in 2004 by Chris Anderson in the 

Wired Magazine.  It is a colloquial name given to a group of existing statistic 

distributions such as the Pareto principle61.  It means that many events are occurring on a 

small basis and a small population of events is happening on a high scale (ANDERSON, 

2004). 

 In this case it reveals that a few popular tags are chosen by many people, but smaller 

groups often prefer to describe their objects with many less known terms or tags 

(VANDER WAL (2), 2005) 

 

Figure 2.2: Power law curve with long tail effect (VANDER WAL (2), 2005) 

2.3.2. Narrow Folksonomy. 

In contrast to broad folksonomies, only a smaller number of people are tagging the object 

in a narrow folksonomy.  It concerns objects which are not easily searchable or can only 

be described by using text.  The used tags are most of the time singular 

                                                 
61 “The Pareto principle or the 80-20 rule means that 20% of a population owns 80% of the wealth” 
Wikipedia, the free encyclopedia (Consulted 2006 23 May) Pareto Distribution 
URL: http://en.wikipedia.org/wiki/Pareto_distribution  
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The person, who creates the object, 

makes it accessible to other users, but 

contrary to a broad folksonomy, the 

creator also gives tags to the object, in 

this case tag 1.  This is can be – as seen 

in previous chapter - considered as 

creator and consumer metadata. Only 

groups B and F have given tags to the 

object.  The other groups except for E 

are retrieving information by using one 

of the tags entered by B, F or the creator. 

An example of such a folksonomy could 

be a web post on a blog.     

Figure 2.3: Narrow Folksonomy (VANDER WAL (2), 2005) 

2.4. Examples 

2.4.1. Overview. 

After explaining the word folksonomy and its different types, we are now going to give 

an overview in the table below of some websites where the tagging mechanism is 

implemented.  This table is constructed by doing own research on the internet by using 

the search engines, reading some articles and going through the supr.c.ilio.us62 website.  

Latter is a website which tries to collect all the url-addresses of websites which are using 

a tagging mechanism. 

                                                 
62 Suprcilious Website (Consulted 2006 18 April) URL: http://supr.c.ilio.us/  
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We are going to check if all these websites are corresponding to our definition of a 

folksonomy, which we have formulated in the first paragraph of the chapter.  This means 

we will check if it occurs in a social environment and if a tagging feedback mechanism in 

included. 

 

Name 

Website 

Social 

Environment? 

Feedback? Short description of the tagged content 

on the website 

Citeulike Yes No Reference to scientific and academic 

papers 

URL: http://citulike.org  

Connotea Yes No Online reference management service: 

scientific papers, websites,.. 

URL: http://connotea.org  

Shadows Yes Yes Social Bookmark manager 

URL: http://shadows.com  

Technorati Yes No Weblog Search engine 

URL: http://technorati.com  

Flickr Yes Yes Photo sharing 

URL: http://flickr.com  

Furl Yes No Social Bookmark manager + 5GB web 

space for storing web pages 

URL: http://www.furl.net/  

Delicious Yes Yes Social Bookmark manager 

URL: http://deli.cio.us  

Amazon Yes No E-commerce site for Books, CD etc. 

URL: http://www.amazon.com  

MeFeedia Yes Yes Videoblog directory 

URL: http://www.mefeedia.com  

BBC 

Shared tags 

Yes Yes Users can add tags to news messages 

published on the BBC website 
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URL: http://bbctags.headshift.com/  

Penntags Yes Yes Social Bookmark Manager for online 

resources 

URL: http://tags.library.upenn.edu/  

Etsy Yes Yes E-commerce site for handmade things 

URL: www.etsy.com/  

Rawsugar Yes Yes Social Bookmark Manager 

URL: 

http://www.rawsugar.com/search/  

Table 2.1: Overview of some tagging websites (own representation) 

 

All the mentioned websites have embedded the social aspect of folksonomies, but not 

every website offers tag feedback.  According to our folksonomy definition, these 

websites are not implementing a folksonomy.  But how difficult would it be to implement 

this feedback feature in a user friendliness way?  An answer to this question will be given 

in the next paragraph, where we will discuss the technical features of folksonomy.  

 

From the websites which do correspond to it, we can already conclude that the content 

type diverges: text (bookmarks: can be web pages, posts of web logs, articles) and non 

text (pictures). A more concrete overview will be given in the conclusion of this chapter. 

 

After giving a definition of a folksonomy, describing its different types and giving an 

overview of websites which have incorporated folksonomies. We are going to describe 

the working of such a website more in detail.  Since we have already referred several 

times in this Master Thesis to Delicious it is more than obvious that we are going to 

describe the working of it in depth. 

2.4.2. Delicious, the social bookmark manager. 

Delicious is, as its founder Joshua Schachter calls it, “a social bookmarks manager”. A 

bookmark is:  
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“A menu entry or icon on a computer that is most often created by the user and that 

serves as a shortcut to a previously viewed location (as an Internet address)”63 

The first generation internet browsers as Mosaic (considered as the granddaddy of all 

modern browsers) had a feature which allowed people for collecting the URL-addresses 

of their favorite websites.  This was called hotlists.  The working of it could be compared 

with a file system with folders and files.  With hotlists people could very easily record 

their links and every recorded link was very easily accessible from within the browser. 

The development team of mosaic created the Netscape navigator and the hotlists feature 

revived as Bookmarks.  Microsoft reacted on this with the introduction of favorites 

(HAMMON & e.a., 2005).  The disadvantage of these favorites or bookmarks, is that 

they are located on a local computer, and are not accessible from another computer.  

Today this advantage does not exist anymore with the introduction of social bookmark 

managers such as Delicious. 

Everyone can after the creation of an account start bookmarking their favorite websites.   

There are two possible ways for doing this: through the installation of some software or 

surfing and logging in to the delicious website.  The former option will place two buttons 

in your Microsoft Explorer browser named “post to delicious” and “my delicious”.   

 

Figure 2.4: Screenshot Delicious Browser buttons64 ) 

There is also a version available for the fire fox browser (foxylicious) and for the mac 

computers (cocoalicious) (HAMMON & e.a., 2005). 

                                                 
63 Merriam Webster Online (Consulted 2006 8 March) Bookmark 
URL: http://www.m-w.com/dictionary/bookmark  
64 Help page Website Delicious (Consulted 2006 5 December) URL: http://del.icio.us/help/buttons 
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Figure 2.5.: Screenshot SugarCRM website65. 

The “post to my delicious” button will post the URL address of the webpage which is 

currently loaded in the active browser, in its delicious page.  Automatically the URL and 

the title of this website are filled in.  If this website was already added to the list of 

bookmarks of other users, the most popular tags for bookmarking this web page appear. 

The system also gives recommended tags, a cross section of the popular tags for that 

bookmark and the tags of the user.  The user can choose whether his going the use one of 

the suggested tags or create a new one.  

 

                                                 
65 Website SugarCRM (Consulted 2006 25 January) URL: http://www.sugarcrm.com/crm/  
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Figure 2.6: Screenshot Delicious66 

These bookmarks are available on any computer.  During the bookmarking not only the 

page’s URL is saved, but also the title, time of creation and the user tags or keywords.  

This saving occours on the user’s personal page which is located at 

http://deli.cio.us/username  

On the personal page of the user all the bookmarks are in reverse chronical order with a 

taglist – located at the right side of the screen - made by the users.  The taglist is first 

sorted by frequency and consequently by alphabet.  The bookmarks can be filtered by 

clicking on one of the tags.  A disadvantage of this filter mechanism is the fact that a 

filter can only be placed at one level: it is not possible for selecting all the bookmarks on 

two or more tags.  In case there are many bookmarks it is very difficult for finding the 

right one.  This is a functionality which is included in Shadows another social bookmark 

manager.  However, this disadvantage can be reduced due to the tag bundling feature. 

Users have the possibility for bundling or clustering their tags themselves. By first giving 

a name to the tag bundel and then putting the tags in the bundle, the bundle is created.  

                                                 
66 Website Delicious (Consulted 2006 5 December)  
URL: 
http://del.icio.us/cvdamme?url=http%3A%2F%2Fwww.sugarcrm.com%2Fcrm%2F;title=SugarCRM%20-
%20Home  
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On the Delicious’ homepage the most popular tag bundles and most recently added 

bookmarks are situated.  Next to every bookmark there is indicated by how many people 

it already has been added to the bookmark list.  This is an excellent feature for finding 

people with common interests since the everyone’s user page is accessible, even for not 

registered users. 

Out of this description the question arises whether technology is an important aspect for 

implementing folksonomies on a website. 

2.5. Technology aspect of a folksonomy. 

During our literature study we have noticed that folksonomies are sometimes referred as a 

technology for example in the paper of Shen and Wu:  

“Folksonomy is an emergent technology that works to classify the information over 

WWW through tagging the bookmarks, photos or other web-based contents” (SHEN & 

WU, 2005, p.1).  

We believe that it is wrong for describing it as a technology, it is a social classification 

mechanism which results in a bottom-up classification system.  This misconception can 

be compared with the one which exists over Customer Relationship Management or 

CRM: “CRM is a technology”. CRM is a corporate strategy for improving the customer 

satisfaction and consequently the customer loyalty.  For achieving these objectives, a 

technology - CRM system - is needed (VAN DAMME, 2004, p.113).  The tagging aspect 

of a folksonomy can be considered as the technology part and is therefore imperative for 

the implementation of a folksonomy.   

Contrary to CRM, we believe that the technology choice is not one of the critical success 

factors for a folksonomy.  Only a database for storing the tags, a little program which 

stacks away and retrieves the tags is necessary for enabling a website with a folksonomy. 

This turns out of the technical requirements for using the open source Freetag plugin67. 

                                                 
67 A little program which have to interact with another program for providing a certain functionality. 
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2.5.1. Freetag. 

Freetag is as Gordon Luke - developer of the Freetag plug-in - describes it on his website  

“an easy tagging and folksonomy-enabled plugin for use with MySQL-PHP 

applications.”68 

All the applications which are running on LAMP (Linux69, Apache70, Mysql71, PHP72) 

can use this plugin.  

With this plugin tags are saved in the Mysql database in a normalized and raw form. 

Latter means that the tag will be saved in the same way the user has entered it.  The tag is 

also parsed in a normalized tag without captical letters nor spaces in the beginning and 

ending of the tag.  Next to this functions are embedded for the generating of tag feedback 

(LUKE, 2004, p.2). 

After having a look at the source code of this plugin we can conclude that it is not 

difficult for writing a feedback function.  Therefore the websites of previous paragraph 

which do not have a built in feedback can very easily be extended with this feature.  

2.5.2. Ajax. 

Next to PHP it is also possible for using AJAX.  

                                                                                                                                                  
Wikipedia, the free encyclopedia  (Consulted 2006 21 May) Plugin 
URL: http://en.wikipedia.org/wiki/Plugin  
68 Website Gordon Luke.(Consulted 2006 5 January) 
URL: http://getluky.net/freetag/  
69 Linux is an open source computer operating system 
Wikipedia, the free encyclopedia (Consulted 2006 21 May) Linux 
URL: http://en.wikipedia.org/wiki/Linux  
70 Apache HTTP server is open source web server software which operates on many platforms 
Wikipedia, the free encyclopedia (Consulted 2006 21 May) Apache HTTP Server 
URL: http://en.wikipedia.org/wiki/Apache_HTTP_Server  
71 MySQL is an SQL open source database management system 
Wikipedia, the free encyclopedia (Consulted 2006 21 May) MySql 
URL: http://en.wikipedia.org/wiki/MySQL  
72 PHP is an open source programming language which is mainly used for the production of dynamic web 
content.  
Wikipedia, the free encyclopedia (Consulted 2006 21 May) PHP 
URL: http://en.wikipedia.org/wiki/PHP  
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“AJAX is an acronym for Asynchronous Javascript and XML and it is a web development 

technique for creating interactive web applications. The intent is to make web pages feel 

more responsive by exchanging small amounts of data with the server behind the scenes 

so the entire web page does not have to be reloaded each time the user makes a 

change.”73 

AJAX is included in the Gregarius aggregator74 for item tagging instead of PHP.  The 

fact that a web page does not have to be reloaded each time means that tag feedback can 

very quickly be generated.   

However, there is one major problem with AJAX: it does not respect “each URL is 

unique for every resource/document” one of the fundamental rules of the WWW. This 

has as a consequence that it breaks with the original functionality of the forward and 

backward button in the browser. Clicking on the back button75 will bring the user to the 

previous web site -not AJAX enabled - and not previous page update in the AJAX page76.  

2.6 How valuable is a folksonomy? 

Since folksonomies are a kind of taxonomy, a bottom-up taxonomy, it is interesting to 

find out how valuable a folksonomy is and whether they can be seen as a replacement for 

a taxonomy. Before being able to answer this question, the taxonomy definition has to be 

explained more in depth. 

2.6.1. Definition Taxonomy 

The term taxonomy is originating from life sciences. Plants and animals are placed on a 

node where their hierarchical relationship is described to other plants and animals.  This 

placing on a node is rigid and unbending contrary to the classification of a document, 

                                                 
73 Wikipedia, the free encyclopedia. (Consulted 2006 22 May) 
URL: http://en.wikipedia.org/wiki/AJAX  
74 Website Gregarius. (Consulted 2006 22 May)  
URL: http://gregarius.net/  
75 We have tested this on the rawsugar website (URL: http:// www.rawsugar.com ) 
76 Weblog Isolani (Consulted 2006 22 May) 
URL: http://www.isolani.co.uk/blog/javascript/FixingTheBackButtonThatAjaxBroke  
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which is subjective.  Furthermore, depending on the context, a document can be placed or 

classified in several categories (DELPHI GROUP, 2005, p.5). 

A taxonomy is considered as a specific example of a controlled vocabulary (ORDMAN 

e.a., 2005, slide 16).  By arranging the controlled vocabulary, which is a list of equivalent 

or preferred terms, a taxonomy is created (ROSENFELD & MOREVILLE, p.177 & 

p.184) 

Each term in a taxonomy is having one or more parent-child relationship with the other 

terms in the taxonomy.  The working can be compared with a directory on a pc.  Users 

can use the drill down function on the categories and subcategories in stead of 

formulating a query.  By doing this they can find the appropriate document (DELPHI 

GROUP, 2002, p.5).      

Even though a taxonomy is a particular example of a controlled vocabulary it may not be 

confused with an ontology, which is a superset77 of a taxonomy (ORDMAN e.a., 2005, 

slide 17).  It specifies the properties, attributes, rolls and relationships an object is having 

(STEELS, 1992, p.112). 

Taxonomies can be split up in multiple hierarchies or facets which focus on different 

dimensions of the content (ROSENFELD & MOREVILLE, p.205). All those facets 

together form a faceted scheme (ORDMAN e.a., 2005, slide 47) and classification as seen 

in previous chapter. 

 

 

 

 

                                                 
77 S1, in this case ontology is a superset of S2, taxonomy, if all the elements of S2 are part of S1. S1 may 
also have elements which are not part of S2. 
Website National institute of standards and technology (Consulted 2006 11 May). Superset. 
URL: http://www.nist.gov/dads/HTML/superset.html  
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Figure 2.7: Example Taxonomy                                     Figure 2.8 : Example of facets of a Taxonomy 

(ROSENFELD & MOREVILLE, p.205) 

Next to taxonomy, a thesaurus is also an example of a controlled vocabulary.  

“A thesaurus is a controlled vocabulary in which equivalence, hierarchical and 

associative relationships are identified for purpose of improved retrieval” 

(ROSENFELD & MOREVILLE, p.186). 

It includes not only broader and narrower terms, but also preferred, related and variant 

terms, as proves out of the wine thesaurus below. 

 

 

 

 

 

 

 

 

Wine 
(Broader Term) 

Sparkling Wine 
(Preferred Term) 

Bubbly 
(Variant Term) 

Champagne 
(Variant Term) 

Weddings 
(Related Term) 

Brut Champagne 
(Narrower term) 

Mimosa 
(Related Term) 

 

  

 

  

 

  

 

  

   

   

 



 45 

 

 

 

 

 

          

Figure 2.9: Example of a Wine Thesaurus (ROSENFELD & MOREVILLE, p.189). 

2.6.2. Opinion of different people in literature 

As already mentioned in the first paragraph, a folksonomy leads to the creation of a 

bottom-up taxonomy. Naturally the question arises whether these individual 

categorization or classification schemes are a good replacement for taxonomies 

established and maintained by professional classifiers. 

On one hand Emanuelle Quintarelli claims that it definitely can not be seen as a 

substitute for the professional classification schemes of the librarians.  Folksonomies are 

powerful and innovative provided that they are used in the right way. (QUINTARELLI, 

2005, p.10) 

On the other hand Stewart Butterfield – one of the creators of Flickr78 – claims that a 

folksonomy has 90% value of a proper taxonomy but it is 10 times simpler. “The lack of 

hierarchy, synonym control and semantic precision are precisely why it works “ 

(BUTTERFIELD, 2004). 

Josua Schachter, founder of Delicious, is more moderate and realistic when answering 

this question.  He admits that a professional categorization scheme has more value than 

an individual one.  However, he argues that if people are convinced that putting energy in 
                                                 
78 Cfr. Supra 2.4. 

Sparkling Wine 
(Broader Term) 

Brut Champagne 
(Preferred Term) 

Dry Champagne 
(Variant Term) 

Dry Champagne 
(Variant Term) 

Deutz 1993 Brut Champagne 
(Narrower Term) 

Extra Dry Champagne 
(Related Term) 

Demi Sec Champagne 
(Related Term) 
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tagging their objects will have an added value, many people will create an individual 

categorization scheme.  Consequently when a technical way is found for integrating all 

those schemes, they will have more value than a professional categorization scheme 

(SHIRKEY, 2005). 

Since the opinion of the three mentioned people is somewhat diverted, it is interesting for 

looking at the differences between a taxonomy and a folksonomy more in detail. 

2.6.3. Main differences between folksonomy and taxonomy 

Folksonomy Taxonomy 

 Freely chosen keywords 
 

 No central authority 
 

 Low cost 
 

  Serendipitous 

 Controlled Vocabulary 
 

 Central authority 
 

 Expensive 
 

   Searching an 

Table 2.2: Summary of main differences between folksonomy and taxonomy (own representation) 

Taxonomies consist of a hierarchy of a controlled vocabulary which is chosen by a 

group of professionals before the actual classification of objects or documents has started. 

This means that professionals have to find a way for deducting future content categories, 

which is not a simple task (QUINTARELLI, 2005, p.10).  

As a contrast, folksonomies do not cope with this problem: they are chosen by the user at 

the moment that he classifies or publishes an item.  Moreover folksonomies consist of 

freely chosen keywords, which do not follow formal guidelines or restrictions and as a 

result they do not have a hierarchy (GUY & TONKIN, 2006).  There is no central 

authority who is going to restrain the tagger.  Even the recommended tags are only given 

as a suggestion and not as an obligation.  Moreover taggers create categories which 

would not be created by professionals such as “mydog”, “whatsinyourbag”, “toread”, etc. 

This flexibility is not present in taxonomies: a central authority decides what new 
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categories will be introduced in the taxonomy e.g. Yahoo! Directory79 (BIELENBERG & 

ZACHER, 2005, p.13)  

The creation of a taxonomy by professionals is very time-consuming and consequently 

very expensive, whereas folksonomies have a very low cost. (SHIRKEY(2), 2005) 

Folksonomies are appropriate for a serendipitous form of browsing: at the beginning of 

the search the user does not have a clear idea on what he is looking for. Controlled 

vocabularies used in taxonomies are supporting searching and other types of browsing 

(ROSENFELD, 2005) you do not have to browse through every category for finding a 

certain keyword because of the hierarchy (BIELENBERG & ZACHER, 2005, p.13). 

These main differences still does not provide us an answer to our bipartite question how 

valuable folksonomies are and if folksonomies can be seen as a replacement for 

taxonomies. Therefore it is interesting for deepen this by making a SWOT-analysis. 

2.6.4. SWOT Analysis. 

With this SWOT analysis we are going to determine the strengths, weaknesses, 

opportunities and treats of a taxonomy and a folksonomy. 

2.6.4.1. Strengths. 

 

 

 

 

 

 

                                                 
79 Cfr. Supra 1.3.2.1 
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Folksonomy Taxonomy 
1) No hierarchy 

 
2) Easy to maintain 
 
3) No central authority that is going to 
enforce a certain vocabulary 
 
4) Serendipitous form of browsing  

 
5) Feedback/clustering = synonym  

 
6) Better than having no taxonomy at all 

7) Tags form communities 

1) Searching and Browsing 
 
 2) Central authority for control 

 3) Controlled Vocabulary 

4) Scales well 

Table 2.3: Strengths of a folksonomy and a taxonomy (own representation) 

In the paragraphs below we will discuss these strengths in depth. 

2.6.4.1.1. Folksonomy. 

1) There is no hierarchy only a flat space of freely chosen keywords or tags: people do 

not have to think about which tag is the most important (QUINTARELLI, 2005). 

2) A bottom up classification is easy to maintain: users can create new words themselves.  

They do not have to follow the complex and time-consuming procedures for introducing 

a new tag (QUINTARELLI, 2005) 

3) It is a direct reflection of the vocabulary of the users (MATHES, 2004) because there 

is no central authority that is going to enforce a certain vocabulary (QUINTARELLI, 

2005) or preventing users from using “wrong tags”. Even with the tag aggregation, there 

is no user who is going to ask himself if they their tags are ok, but they are only asking 

themselves the question “Is anyone tagging it the way, I do?” (SHIRKEY, 2005).  

4) It is a good way for finding things in an unexpected area: serendipitous form of 

browsing (MATHES, 2004). 
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5) We believe that he feedback mechanism can be seen as a kind of synonym 

mechanism. 

6) “Folksonomies are better than nothing” (SHIRKEY, 2005, Weblog).  They are 

applicable in situations where controlled vocabularies such as a taxonomy are not.  

7) The kind of tags a user is using, is giving a lot of valuable information concerning this 

person: his knowledge and areas of interests.  This means that users can be subdivided 

into groups based on their tags.  It is as Kai Bielenberg and Marc Zacher are mentioning 

in their Master thesis: “tags form communities”.  People from within the same community 

are having the same knowledge, will give the same kind of meaning to tags and use the 

same kind of vocabulary. Therefore the more people are using the same kind of 

“language”, the better information will be retrieved and the more value folksonomies will 

have (BIELENBERG & ZACHER, 2005, p.15).  For exchanging tags between different 

communities, boundary objects can be set up (MILLER, 2005, p.13). 

 

“A boundary object is an artefact that sits in the interface between two or more groups, 

and is piece of shared knowledge and understanding” (MILLER, 2005, p.13).   

 

They are often used for narrowing the differences in language, beliefs and assumptions 

between different groups (MILLER, 2005, p.13). 

2.6.4.1.2. Taxonomy. 

1) It is very easy for browsing for information due to the hierarchical structure 

(BIELENBERG & ZACHER, 2005, p.13). 

 
 
 2) Since there is a central authority for control, we believe this reduces the chance for 

proliferation of categories. 
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 3) Due to the controlled vocabulary, a list of variant or preferred terms will be given to 

the user during a search process and this will increase the search qualities. Once the user 

has found the correct term all the information is grouped together80. 

2.6.4.2. Weaknesses. 

Folksonomy Taxonomy 

1) Problems such as polysemy, synonymy 
and basic level variation 

  
2) Increases idiosyncratic tagging 

 
3) No synonym control built in 

 
4) Spaces are not allowed in tags 

 
5) No controlled vocabulary 
 
6) Tags do not scale well because of lack of 
hierarchy 

 

1) Problems such as polysemy, synonymy 
and basic level variation 

2) Dullness and rigidity of controlled 
vocabulary 

3) “Pollution” due to controlled vocabulary  

4) Hierarchy 

5) Expensive and Time-consuming 

Table 2.4: Weaknesses of a folksonomy and a taxonomy (own representation) 

2.6.4.2.1. Folksonomy 

1) Folksonomies are beset with problems such as polysemy, synonymy and basic level 

variation because of the evolving process of language and its semantic relationships 

between words.   Former occurs when a word is having many related senses, for example 

“open”: the thief tried to open the door and the door is open.  The problem where 

different words are having the same meaning is also called synonymy.  In case there is an 

expertise difference between the taggers, basic level variation may occur.  For example a 

veterinarian will use the tag Beagle and a novice in dog races will use the tag dog 

(GOLDER & HUBERMAN, 2005, p.2).  We believe that these problems can be reduced 

or even eliminated.  Polysemy and synonymy can be resolved with tag clustering.  By 

                                                 
80 Website Controlled Vocabulary (Consulted 2006 23 May) URL: http://www.controlledvocabulary.com/  
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setting-up of communities and boundary objects as discussed in the strengths part of this 

SWOT analysis81, the problem of basic level variation could probably be reduced. 

2) It increases idiosyncratic or personal tagging which makes it more difficult for 

retrieving content.  People are introducing tags such as mydog, myhouse, whatisinmybag, 

and everyone is going to give another meaning to it. (BIELENBERG & ZACHER, 2005, 

p.14).  

3) There is a lack of precision because there is no synonym control built in. (MATHES, 

2004) Clay Shrikey argues that synonyms do not really exist because people are using 

tags for specific reasons. (SKIRKEY, 2005) We believe that the feedback mechanism and 

clustering can be considered as ways for synonym control. (QUINTARELLI, 2005) 

4) Spaces are not always allowed in tags. Therefore people are going to write all the tags 

together, which increases the irretrievability (MATHES, 2005). Introducing the 

underscore for making the difference between several words, could reduce or eliminate 

this problem. 

5) When you are looking for specific items, then tags do no scale well: It is not easy for 

finding a specific item by browsing or targeted search, because of the lack of hierarchy. 

(QUINTARELLI, 2005) 

2.6.4.2.2. Taxonomy. 

1) For the same reason as mentioned with folksonomies, taxonomies are also weighed 

down under polysemy, synonymy and basic level variation (GOLDER & 

HUBERMAN, 2005, p.2).  Hierarchy which is embedded in taxonomies can be used for 

reducing this, but since a taxonomy has a controlled vocabulary which is maintained by a 

central authority, new words and categories can not be introduced very easily. 

2) The dullness and rigidity of a controlled vocabulary makes searching for 

information which is not included in the categories of the taxonomy not possible 

                                                 
81 Cfr. Supra 2.6.4.1.1. 
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(KELDENICH, 2005).  As seen in the previous chapter with the DDC library 

classification82, new categories are only added to the DDC after the Editorial Policy 

Comity Board has approved the proposals of the editors. 

3) Obligating users for placing a document in a category of a taxonomy, may resolve in a 

pollution by users who misapply the words (SHIRKEY, 2005, Weblog) 

4) The hierarchy obligates the professional categorizer to decide which category is more 

important than other categories. For example how should an article about cat species 

native to Africa to be organized, what will be the first category? Country, Mammals or 

cats?( GOLDER & HUBERMAN, 2005, p.1) The faceted classification83, as discussed in 

previous chapter, does not really have this problem because classification is done by 

making a combination of elements of different facets. 

5) It is very expensive for setting up and maintaining taxonomies, because it is very time 

consuming (SHIRKEY, 2005, Weblog) and human classifiers are expansive assets 

(DELPHI GROUP, 2002, p.6) 

2.6.4.3. Opportunities. 

Folksonomy Taxonomy 

1) Implementation of tagging rules 

2) Spellings checker 

3) Ranking of taggers 

4) Clustering 

5) Implementation of a hierarchy 

1) Integration of a folksonomy with a 

taxonomy 

Table 2.5: Opportunities for a folksonomy and a taxonomy (own representation) 

2.6.4.3.1. Folksonomy. 

                                                 
82 Cfr. Supra 1.3.2.1.1.1. 
83 Cfr. Suprara 1.3.2.1.1.2. 
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1) Naturally people are free for choosing their own tags but introducing some tagging 

rules would definitely increase the retrieving value for the other users. Ulises Ali Mejias 

suggests best practices such as:   

• You have to make a balance between your own tags and the ones for the social 

purpose so that other people can also enjoy from your tags. Do not think too 

idiosyncratic; 

• Use plurals for defining categories, except when it is not possible. For example 

Apple (pc) and apples(fruit); 

• Only use capital letters for the differentiation of other terms; 

• Use general and specific tags: when using general tags other people who are 

novices on the area where you are an expert can also enjoy from your tags; 

• Use underscores for the intersection of two different tags. E.g. open_source; 

• Try to include some synonyms when tagging an object; 

• Spend some time on maintaining your tags; 

• Try to observe and learn form the tagging conventions of other members of the 

group; (MEIJAS, 2005). 

2) We believe that the integration of a spellings checking tool would also improve the 

retrievability of tags. This can be implemented in two ways: 

a) Just like agreeing with feedback is not compulsory, this kind of checking tool 

could also be implemented as a kind of optional functionality. This is already 

implemented in Rawsugar84. Each time the user adds a letter in the tag listbox, the 

nearest tags – coming from the tag database – are appearing.   

b) Another way for implementing such kind of spellings tool, is by analyzing all 

the users’ tags. Tags which are rarely used could indicate that they are containing 

a spellings error. This could be checked by making a little program which crawls 

through the tag database and calculates in terms of percentage the presence of 

each tag in the tag database.  

                                                 
84 URL: www.rawsugar.com/  
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    Number of tag x 

% Tag presence in database =  ___________________ 

   Total tags in tag database 

 

A low percentage could be a sign of a spellings error. Therefore a confirmation e-

mail could be sent to the user with the question whether this tag is miswritten or 

not.   

 

3) The credibility of tag feedback can be increased by implementing a ranking 

mechanism.  In that way people know to what degree they can rely on the proposed tags. 

This mechanism is implemented on the website of Top Taggers, former Collaborative 

Rank.  Their main purpose is to motivate users for bookmarking helpful URLs with 

meaningful tags on the Delicious website.  The idea for creating the Top Taggers’ 

website originates from the page ranking system85 of Google.  Amir Michail, software 

engineering researcher at the University of New South Wales in Sydney (Australia) and 

inventor and developer of Top Tagger, created this website because in Google’s page 

ranking system a reward mechanism is missing (ANDREWS, 2005).  

Amir Michail embedded this mechanism by rewarding delicious users with recognition as 

an expert, give them an influence on the search ranking and free advertising. With free 

advertising, users can promote their favorite website. For indicating which one is their 

favorite they only have to add the tag “cool”. However Amir Michail warns the 

Delicious’ users not to use this tag too often otherwise they will be exiled from the 

Delicious website (ANDREWS, 2005). 

There are two criteria for giving rewards to the delicious users: being first at 

bookmarking useful URL’s and using meaningful tags for this bookmark. Meaningful 

tags are calculated on the number of times the users are using the same tags – which are 

                                                 
85 Cfr. Supra. 1.3.2.2. 
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provided by the feedback mechanism - for tagging the same bookmark (GUY & 

TONKIN, 2005) 

4) We have mentioned that tags in folksonomies are not very suitable for browsing 

because there is no hierarchy, and is not possible for determining which tag is the most 

important in the user’s tag cloud when he is tagging an object or content. Building a 

hierarchy in the tags is a real opportunity for improving the retrievability of content in a 

folksonomy. During our literature study we have found three possible methodologies for 

introducing a hierarchy in tags. 

a) Paul Heymann and Hector Garcia-Molina have created an algorithm which 

allows integrating a hierarchy in those tags. After unsatisfying results with 

hierarchical clustering, they created an algorithm based on the cosine similarity86.  

This cosine similarity calculates the angle between two tag vectors.  This angle 

determines the similarity of these vectors: the lower the angle the more similar 

and the higher the less similar the tags are (HEYMANN & MOLINA, 2006). 

b) Emanuele Quintarelli believes that this can be realized with the combination of 

a faceted classification. Tags should be assigned to facets and this leads 

consequently to hierarchy of tags in a facet (QUINTARELLI (2), 2006).  

c) Rawsugar, a social bookmark manager, tries to implement a hierarchy by 

allowing their users to add a hierarchy in their tags. For example in their account 

settings every registered user can manually add a hierarchy to each tag by moving 

their mouse on one of their tag and clicking on the new subtag button. Further the 

registered user can also decide whether he will enable the automatic hierarchy 

feature. This feature will place the user’s tags in a tag hierarchy which is created 

on the basis of the tags of the Rawsugar community.87 

2.6.4.3.2. Taxonomy. 

                                                 
86 Paul Heymann argues in his paper that any other similarity could also be used.  
87 Website Rawsugar (Consulted 2006 14 May) URL: http://www.rawsugar.com/doc/help/publish201  
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1) We believe that the integration of a folksonomy in a taxonomy is a real opportunity for 

dispelling the rigidity of a taxonomy.  New categories for the controlled vocabulary of the 

taxonomy can be revealed by the use of folksonomies. This is one of the reasons why 

IBM decided to start implementing a folksonomy in their enterprise (ROSENFELD, 

2005).  As a result the questions arise how these two can be merged to become a 

valuable, up-to-date taxonomy?  

2.6.4.4. Threats 

Folksonomy Taxonomy 

1) Selfish Tagging 1) Too Many nodes 

2)  Polyhierarchy 

3) Hierarchy is too narrow and deep or too 

broad and shallow 

Table 2.6: Threats for a folksonomy and a taxonomy (own representation) 

2.6.4.4.1.  Folksonomy. 

1) Naturally, users are motivated to participate in setting up a folksonomy because they 

are benefiting from it. In case too many people will start tagging in an idiosyncratic or 

selfish way, this can become a real threat for the value of a folksonomy. 

 

2.6.4.4.2.  Taxonomy. 

1) A taxonomy often contains many terms. For example the corporate intranet of IBM 

consists of a taxonomy with 3700 nodes of subjects established by their professionals. 

IBM employees have to find and classify their objects (information) by picking out one 

of the categories or vocabulary which was chosen by those professionals (BUD, 2005).   

Since there is little cultural consensus around the categorization of items in the digital 

domain (SINHA, 2005)  and the fact that IBM is having 315.000 employees world wide, 

we think there is only a very small chance that every employee would classify the 
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information the same as the professionals did.  As we know that human beings are only 

able for remembering a few thousand words, then is using such a taxonomy as asking to 

learn a whole new vocabulary (BUD, 2005). 

2) In situations a lot of information has to be categorized it is almost impossible for 

avoiding polyhierarchy. Polyhierarchy occurs in situations where content can not be 

divided in mutually exclusive categories. An example of such situation is the problem 

with olives. In what category do we have to place this: fruit or vegetable? Placing it only 

in the category of fruit, then many people will not find it if they are searching for it in the 

other category. However, this can be solved by introducing polyhierarchy: placing them 

in two or more categories.  Remember the Yahoo! Directory described in the first 

chapter, where the polyhierarchy was indicated with the @ sign. When this is done too 

often in the taxonomy, it loses its value and therefore it is considered as a threat 

(ROSENFELD & MOREVILLE, 2002, p.66). 

3)  The number of categories and subcategories are determining the quality of the 

taxonomy. Making a taxonomy too narrow and too deep, obligates the users for drilling 

down into too many levels. On the contrary, making it broad and shallow means a 

disappointment for the user: almost no information is found when selecting a category. 

Therefore a balance should be made on the depth and width of a folksonomy. 

(ROSENFELD & MOREVILLE, 2002, p.67). 

2.6.5. Conclusions of the SWOT-analysis 

Out of the SWOT above we can conclude that  

1) Strengths can be weaknesses and vice versa (e.g. having a hierarchy) 

2) They are both having some opposite properties (hierarchy �� no hierarchy) and as a 

consequence what for a taxonomy is a strength is consequently a weakness for 

folksonomies.  
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3) Folksonomies differentiate from taxonomies by the added value of tags. They are a 

reflection of the knowledge and areas of interest of the tagger and can be used for setting 

up communities. Communities can consequently improve the information retrieval. 

4) There exists many opportunities for folksonomies. These opportunities are very 

interesting topics for further research.  

These conclusions enable us for formulating an aswer to the question which we have 

placed in the beginning of pargraph 2.6: if folksonomies are vaulable and if they can be 

considered as a replacement for a taxonomy? 

We agree with Josua Schachter that the value of a professional categorization scheme, 

taxonomy should not be underestimated.  Therefore it is very risky from Butterfield 

daring to claim that a folksonomy has a 90% value of a proper taxonomy. In our opinion, 

taxonomies are more controlled and accurate than a folksonomy.  However, this does not 

mean that the power of folksonomies should be neglected: the people who organize the 

information are the people who use the information. Looking at their strengths we must 

conclude that folksonomies are a quite valuable classification mechanism. It would be 

hazardous to claim that a folksonomy can be seen as replacement for a taxonomy.  

2.7. Conclusion chapter 2. 

We have started this chapter with a critical review of the folksonomy definition. This 

enabled us for formulating our own folksonomy definition: 

“… folksonomy is a social classification mechanism created by users which results in a 

bottom-up taxonomy.  In this mechanism everyone can freely choose keywords for 

categorizing or describing their content.  However, it is more than simply labeling or 

tagging objects or information, because this labeling process occurs in a social 

environment: everybody has access to the tagged content and the used tags and tag 

feedback, based on the input of other users, is generated88” 

                                                 
88 Cfr. Supra 2.2 
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After phrasing a definition we continued the chapter by explaining broad and narrow 

folksonomies.  Former occurs in the situation when popular content is tagged by many 

people and latter folksonomy type has the opposite meaning.   

Further we have explained that it is wrong to describe a folksonomy as a technology, it is 

a user’s classification mechanism which uses tagging as a technology component.  The 

technology choice for this component is not relevant since it only needs a database for 

storing and retrieving tags and a programming language which enables this storage and 

retrieving process.  We have also concluded that tagging enabled websites which do not 

have tag feedback, can easily extend this functionality in order to become a folksonomy 

enabled website. Therefore all the websites which are included in table 2.1 and do not 

compose the tagging functionality can be expanded.  This means that we can broaden our 

conclusion concerning the content types which are eligible for a folksonomy.  

• Text (internet pages) and non text (pictures, videoblogs.) 

• Texts which were created by the author (weblogs, wikis, notes, etc.) = narrow 

folksonomy 

• Texts which were not created by the author (academic papers, etc.) = broad 

folksonomy 

We conclude by agreeing with Thomas Vander Wal who stated that all objects which are 

internet addressable are eligible for folksonomies (VANDER WAL (1), 2005). 

Then we have continued the chapter by explaining the working of the social Bookmark 

manager Delicious. Further we have compared a folksonomy with a taxonomy by 

performing a SWOT analysis. We have concluded that it is daring to claim that a 

folksonomy can be seen as a replacement for a taxonomy, although a folksonomy is quite 

valuable. 

Since their low cost and big success on the world wide web, it is interesting for finding 

out if they can be introduced in companies, as enterprise folksonomies? An answer to this 

question will be given in the next chapter. 
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Chapter 3: Enterprise Folksonomy 

3.1. Introduction. 

In the previous chapter we have discussed the folksonomy concept on the World Wide 

Web and compared it with a taxonomy by performing a SWOT analysis. Since we 

concluded that a folksonomy is a quite valuable low cost classification mechanism for 

content on the World Wide Web, we are asking ourselves whether a folksonomy can be 

introduced in enterprises as a bottom-up taxonomy?  For being able to answer this 

question, we are going to start this chapter by giving a motivation why we believe it is 

imperative for introducing this in an enterprise.  We will continue by quoting some 

information systems where a taxonomy is required and explain the proof of concept 

which we have created.  After proving the technical feasibility of an enterprise 

folksonomy, we will enlighten the business consequences of implementing a folksonomy 

in an enterprise.  By studying the different corporate cultures of Goffee and Jones we are 

going to determine which fits the best for catching these consequences.  

3.2. Why Enterprise Folksonomy? 

Giving an answer to the question why a folksonomy should be implemented in an 

enterprise is not an easy task: almost any information on (the implementation of) 

enterprise folksonomies is currently available in literature.  Since the quantity and quality 

of this material was not sufficient for answering this question, it was not possible for 

appealing to this source. 

Therefore we have studied the use of folksonomies on the World Wide Web more in-

depth by doing some own research.  We concluded that there are three reasons why it is 

interesting introducing a folksonomy in an enterprise:  

1)   Retrieving unstructured information; 

2)   The high costs of taxonomy and taxonomy software;  
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3) The existing content parallelism between unstructured information in 

enterprises and World Wide Web. 

3.2.1. Retrieving unstructured information. 

The famous economist Galbraith, who passed away in April 2006, predicted in “The new 

industrial State” that top American Companies were unapproachable for external 

competition. However, this statement is not right: many companies of that time do not 

exist anymore.89 

It is as Peter Drucker said: 

 “The means for production are no longer capital, nor resources, nor labor but it is 

knowledge.  Knowledge has become the most important factor to stay always ahead of the 

competition.”  (VAN DIJCK, 2003, p.2.7.) 

Nowadays an enterprise differentiates itself from the competition by its knowledge, not 

from production. This means that companies, which are not investing in the creation and 

maintaining of knowledge, will be dispelled from the market. This is probably the reason 

why many of those companies – which Galbraith described as unapproachable for 

external competition – faded away.  

There is a difference between data – information and knowledge, these concepts are often 

mixed up.  Former are kept facts, which are accessible anywhere in the company.  When 

those data are saved within a certain context, it is considered as information (KINCAID, 

2003, pp.188-189).  Knowledge is the interpreted information and is received by 

acquiring insight and the creation of associations.  There are two kinds of knowledge: 

tacit and explicit.  Former is the knowledge which resides in the heads of people, explicit 

knowledge is stored in digitalized form90. (VANDIJCK, 2003, p5.2)  

                                                 
89 De Tijd. (02/05/2006) “Analyse social kerkhof”  

90Although a difference in meaning exist between data, information and knowledge, we will not make a 
distinction between those terms in the following paragraphs.  
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In the digital era electronically information is very easily generated through easy-to-use 

tools such as web pages, adobe portable document files (PDF), e-mail, etc. Because of 

these tools an overload of information – also called infoglut – is created. There is a lot of 

valuable information present in these documents but is definitely not easy for finding it 

because of its unstructured nature (DELPHI GROUP, 2002, p.1) In a contrast to 

structured information, these unstructured information can not be stored in rows and 

columns of databases such as customer data, transactions etc. (DELPHI GROUP, 2002, 

p.4) There is also a difference between semi-unstructured and unstructured information. 

Former is unstructured information supplied with tags such as Name=”Céline” and 

Age=”24” through which it becomes semi unstructured. These tags can be added 

manually or automatically.  However, there is difference between unstructured and semi-

unstructured, we are going to use the term unstructured information. (LOSEE, 2006, 

p.441)  

Unstructured information gives consequently answer to the question why as a contrast to 

the structured information which gives answer to the “what question”. A competitive 

advantage for the enterprises resides consequently in the ability of correlating the “whats” 

with the “why’s” (DELPHI GROUP, 2002, p.28).  However, it is not easy for bridging 

the two worlds. Sometimes it leads to the following problems:  

• Access of information: there is a technology difference for supporting and 

manipulating the two different kinds of information. 

• Cross-environmental content pollination: integrity and discipline problem of 

between structured and unstructured information. Has a certain word the same 

meaning in the structured as in the unstructured information? 

• Synchronization: synchronization between structured and unstructured 

information. (INMON, 2004, p.55). 

The infoglut and difficulties for classifying or retrieving this unstructured information is 

becoming a chronic problem for companies.  Research from the Delphi group reveals that 

business professionals as sales team, financial services professionals and customer 
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service representatives find the lack of organization of information the biggest problem 

companies are facing at this moment (DELPHI GROUP, 2002, p.3). 

 

Knowledge workers – persons who create new valuable information for solving and 

defining problems by processing existing information (DRUCKER, 1953) - spend around 

25% of the day at searching for information on their computers.  This time searching 

means a tremendous opportunity cost91 for a company: time which can not being used for 

spending on other business matters (DELPHI GROUP, 2002, p.3). 

 

Moreover the Butler Group estimates that more than 85 percent of all business 

information exists as unstructured information - commonly appearing in e-mails, memos, 

notes from call centers and support operations, letters, surveys, white papers, marketing 

material, research, presentations and Web pages (ROY, 2006)  

 

Classifying or cataloguing unstructured information is not an easy task.  Moreover it is 

important that information is accessible among employees and across departments 

because this reduces operating expenditures (DIRKS, 2005, p.2). Taxonomies – as seen 

in the previous chapter- can be used for classifying this information. 

 

3.2.2. High cost taxonomy and taxonomy software versus low cost folksonomy. 

Taxonomies can not only be established and maintained by professionals or human 

classifiers, it is also feasible with software, also called taxonomy software or a 

combination of both (DELPHI GROUP, 2002, p.52). 

3.2.2.1. Human Classifiers. 

The advantages and disadvantages of taxonomy created and maintained by human 

classifiers, were already discussed in depth in the previous chapter during the SWOT-

                                                 
91 “the cost of something in terms of an opportunity forgon 
Wikipedia, the free encyclopedia (Consulted 2006 15 May) Opportunity Cost 
URL: http://en.wikipedia.org/wiki/Opportunity_cost  
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analysis.  The main disadvantages are that it is very expensive and they do not possess the 

possibility to quickly adapt to the changing information because of the top down 

approach. 

3.2.2.2. Automatic. 

Taxonomy software92 can be implemented in different software applications such as  

content management systems93 or they can also exist as a standalone application 

(DELPHI GROUP, 2002, p.7).  This software contains algorithm methods for the 

classification of the documents.  Depending on the software vendor another type or types 

of algorithms is/are implemented.  

The most common used classification methods are Decision tree, Bayesian classification, 

K nearest neighbors and Support Vector Machines (WENG & LIU, 2004, p.531) We will 

discuss two of them in the paragraph below. 

3.2.2.2.1.Classification Methods. 

1) Bayesian classification which is based on Bayes’s theorem94, calculates the 

probability that a document is part of a certain classification. The classification with the 

highest probability becomes the classification of the document. This probability equation, 

where Ci and Dj represents respectively the classification being tested and the document 

to be tested, is expressed in the following way: 

    P (Ci/Dj)= P(Ci) P(Dj/Ci) / P(Dj)  

(WENG & LIU, 2004, p.531) 

                                                 
92 Examples: Autonomy, Startify. 
93 Content management systems can be split into two types: the content management systems and the web 
content management systems. Former are document systems which are used for storing or scanning of 
documents. Web content management systems allow users to manage web pages on a website or on the 
intranet by adding content and documents. 
Smart Business Strategies (January 2006)  
94 The chance that an event  
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2) K nearest neighbors (K-NN) calculates the similarity of neighboring documents and 

compares if this similarity is higher than a certain threshold value. In case it is higher than 

this value then the classification of the document belongs to the same classification as its 

nearest neighbors (WENG & LIU, 2004, p.531). 

3.2.2.2.2. Advantages & Disadvantages. 

 

Advantages Disadvantages 

Consistency  & efficient Limited accuracy 

Scalable Lacks control 

 Expensive 

Table 3.1: Advantages & Disadvantages of Taxonomy software 

 

Consistency in taxonomy software is one the main advantages versus a manual 

taxonomy. All documents are classified in the same efficient way by using the same 

criteria, which is not always true in case of human classifiers (DELPHI GROUP,  2002, 

p.52). 

 

This does not mean that taxonomy software offers a high accuracy. It is possible that 

some concepts are misunderstood because of the lack of human intelligence and 

control, but due to the consistency all documents will be classified in the wrong way 

(DELPHI GROUP, 2002, p.52). 

 

This taxonomy software is as its counterpart – manual taxonomy- likely to be expensive. 

Autonomy, one of the companies which offer this kind of software mentions this on its 

website: “the software cost of an Autonomy implementation is often higher than legacy 

keyword systems”. They argue by saying that the ROI makes this software less expensive 

than those other systems95. We think that for a small enterprise it is still a very high 

acquisition cost. 

                                                 
95 Website Autonomy. (Consulted 2006 1 April)  
URL: http://www.autonomy.com/content/Autonomy/Myths.html  
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We can conclude that manual as well as automatic taxonomies are good classification 

mechanisms but they are both having the disadvantage of being very expensive. 

3.2.3. Parallelism between folksonomies on WWW and unstructured information in 

enterprises. 

 

In previous chapter text, we have discussed some websites which have implemented a 

folksonomy. We concluded that anything which is URL-addressable on the WWW is 

eligible. This ranges from academic papers, articles, photos to bookmarks, almost the 

same kind of unstructured information available and stored (presentations, documents, 

etc.) in the company. Therefore we believe that there is some kind of content parallelism 

between folksonomies on the World Wide Web and unstructured information in an 

enterprise. 

 

After giving some reasons why a folksonomy should be introduced in an enterprise, the 

next question which poses is in what kind of information systems this should be 

introduced. 

 

3.3. Information systems where a taxonomy is required. 

 

Information systems are a set of business related components. These components are 

collecting, saving and distributing information for the decision process and control in an 

organization (LAUDON & LAUDON, 2002, p.7). 

 

Since we did not contact any company, it was not possible for studying all the enterprise 

information systems.  Our research was limited to two information systems: a 

collaborative tool (Quickplace) and a CRM tool (SugarCRM).  Former is available on the 

World Wide Web as a 45 day trial version and latter is offered as open source software.  

 

3.3.1. Collaboration tools.  
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A collaboration tool, also called groupware, is software which increases the collaboration 

of groups within offices by offering the functionalities and services which improve this 

collaboration (LAUDON & LAUDON, 1998, p.325) 

 

Quickplace96 is an example of such a tool.  It allows users to create secure work spaces 

on the web. A work place is a place where coordination, collaboration and 

communication on every project is possible.  In this work place documents, information 

and centrally managed, tasks and calendars can be created, edited or shared and notes can 

be posted on the discussion forum.  

 

For having an overview of all the functionality of this quickplace we have made a free 45 

day trail version97. A screenshot of this workplace is made in the picture below. 

 

 
Figure 3.1: Screenshot of the free 45 day trail version Quickplace – Welcome Page 

 

Studying the functionality of the quickplace tool learns us that there is definitely no kind 

of taxonomy or tagging mechanism built-in. Searching in these work places only occurs 

by using the built-in search mechanism which includes the following query options: 

 

                                                 
96 IBM product 
97 URL: https://quickplacetrial.lotus.com/QuickPlace/celinevandamme (user name = celine and password = 
celine)  
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• All work places or the work place you are currently working in 

• Text search 

• Author search 

• Date search 

 

 
Figure 3.2: Screenshot of the free 45 day trail version Quickplace – Search page 

 

The query results can be sorted on the number of matches or by the most recently edited 

pages.  However, there is an index function which gives an overview of all the documents 

or notes available in the Quickplace with their corresponding title, creation data, last 

modification date and name modificator. When selecting the text search option a lot of 

results will be generated, because this option searches on every word in the text98.  

In case too many documents are uploaded in this work place, it will be come very 

difficult to find the appropriate document. Therefore integrating a taxonomy would be an 

added value for this system 

3.3.2. Customer relationship management systems – SFA tools 

 

                                                 
98 We have tested this. 
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As already pointed out in chapter two, customer relationship management is a corporate 

strategy which has as goal to increase customer loyalty.  For achieving this goal 

technological support – a CRM system - is imperative. 

 

There exist 3 kinds of CRM systems: operational, analytical and collaborative systems.  

With an operational CRM system customer data and information can be stored. Doing 

analysis on this customer data and information is possible with analytical CRM systems.  

Maintaining the collaboration with partners can be enhanced over the internet by using a 

collaborative CRM system (VAN DAMME, 2004, p.27). 

 

SugarCRM belongs to the category of operational CRM systems. It contains 

functionalities for maintaining the operational sales and marketing activities.  For every 

customer (company) contact persons can be created and face-to-face or digital contact 

with these contact persons can be handled. 

 

It a commercial open source CRM system which means –in case of the SugarCRM 

system - that the version with the lowest functionality is offered for free including the 

source code. More functionality and technical support have to be paid.  When customers 

want to have the system as an on-demand application, this means that SugarCRM acts as 

an Application Server Provider99, they will be charged monthly pro rata the number of 

system users.  

 

Before buying and/or downloading the software, all the functionality can be studied by 

using the demo version, which is freely available for everyone. We started our research 

for taxonomy availability in this information system, by using this demo version.  After 

some testing it was clear for us that no taxonomy is built in this CRM system though it 

really needs one.  For example notes can be attached to every contact person, but 

retrieving them is only possible through browsing the notes collection by title or using the 

general search engine.  Since latter searches the complete SugarCRM database, too many 

                                                 
99 A company which offers customers computer based services via the network  
Wikipedia, the free encyclopedia. (Consulted  2006 20 May) Application Service Provider. 
URL: http://en.wikipedia.org/wiki/Application_service_provider  
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hits are created and it becomes almost impossible for retrieving the appropriate contact 

note.  

 

 
Figure 3.3: Screenshot notes overview in SugarCRM system 

 

This problem we have also encountered during the nine months we have been working 

with an analogue CRM system, iExtensions CRM, a lotus notes extension100. 

 

3.3.2.1. Folksonomy plug-in for Sugar CRM system. 

For solving this problem, we thought it would be interesting to implement a folksonomy.    

We also posted a ticket on the SugarCRM forum in which we explained our idea. A 

member of the Sugar engineering team responded to this ticket by saying that this 

functionality will be offered very soon101. Due to this answer our folksonomy idea was 

enforced and motivated us for executing our idea: making a proof of concept. 

 

Since SugarCRM and Freetag102 are both open source applications built on LAMP103 we 

decided to use the Freetag plug-in.  Many folksonomy enabled websites104 are using 

                                                 
100 Website Ienterprises (Consutlted 2006 24 May) URL : http://www.ienterprises.com/  
101 Cfr. Infra Appendix A 
102 Cfr. Supra 2.5 
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AJAX for generating the immediate tag feedback.  We decided not to use AJAX because 

of the problem it is having with the back button of browsers105. Since we are using a very 

simple interface, it does not ask a lot of time for reloading the complete web page 

 

Naturally creating a folksonomy in the SugarCRM system contained more than just 

connecting SugarCRM with Freetag, some customizations were imperative. All the 

customizations were hard coded in notepad.  In the following paragraph we are going to 

give an overview of all these changes. The source code, the installation manual and 

screenshots are described in Appendix B, C en D. 

 

3.3.2.1.1. Customizations. 

 

1) We extended the Freetag feedback functionality because it only generates 

feedback on one tag and not on a combination of several tags.  In our opinion a 

broader feedback mechanism is compulsory for improving the tagging and 

searching process in an enterprise environment.  

 

2) The user_id which is embedded in freetag, is not used. Since many functions in 

freetag are using the user-id as one of the input types we have used ‘1234’ as a 

constant value in our source code. 

 

3) Freetag suppose object_ids to be of integer types. The notes IDs in SugarCRM 

have Varchar(36) as type and are not of the integer type. Therefore a transition 

table – which we have called “overgang” – and transition code was necessary. 

 

 

We can conclude that collaboration tools and CRM systems are enterprise information 

systems where a folksonomy could be a real added value. By building a folksonomy for 

the contact notes in the SugarCRM system we have proven that from technical point of 

                                                                                                                                                  
103 Cfr. Supra 2.5 
104 For example: RawSugar URL: http://www.rawsugar.com  
105 Cfr. Supra 2.5 
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view it is very easy to implement this.  Naturally this poses the question what the 

business consequences are of introducing this in an information system.  

 

3.4. Business Consequences of implementing a folksonomy in an enterprise 

 

On the World Wide Web folksonomies are a huge success due to the fact that individual 

users are getting personal benefit of it.  They retrieve their own things more easily. But 

how are you going to motivate people for doing this in a company?  Naturally we could 

give the argument that they would also retrieve their own things more easily.  

Consequently this would reduce the time for searching for information and they could 

spend more time on other issues of their work.  But how many people will think in that 

way?  Is this not only benefiting the owners or stakeholders of the company?  

 

Further, we wonder ourselves how the problems of the access rights should be solved. 

Due to the social aspect of folksonomies on the World Wide Web anyone can have access 

to the tagged content and the used tags but will every company except this open access 

environment? 

 

Another question which arises is whether management will give-up control with this 

kind of bottom-up taxonomy since the quality of this taxonomy will be depending on the 

employees’ input? 

 

We believe that an answer to these issues lies in the corporate culture of the enterprise.  

For that reason it is interesting to have a look at the different corporate cultures and 

determine in what corporate culture these problems would be solved or minimized. 

 

Geert Hofstede describes corporate culture as: 

 

“The collective programming of the mind which distinguishes the members of one 

organisation from another.” (HOFSTEDE, 1991, p.180) 
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Jones and Goffee distinguish 4 types of cultures which are based on two dimensions: 

sociability and solidarity. 

 

Sociability: Emotional relationships among individuals which are not established for 

satisfying their own needs: they see each other as friends. It encourages teamwork, 

creativity, sharing of information. For helping their colleagues, they often work harder 

than they have to. Job definitions are often not clear. Cliques and informal networks are 

sometimes created, which have as drawbacks that it can lead to nepotism and under-mine 

the processes in the company (GOFFEE & JONES, 1996, p.134). 

 

Solidarity: Non emotional-relationships among individuals which are established for 

benefiting all involved parties.  These relationships are based on shared goals, common 

tasks and mutual interests. It can be created when the need arises and disappear when the 

needs are satisfied. The only condition in which solidarity functions well is when the 

right strategy is set, the advantage for the individual is clear and job definitions are well 

described (GOFFEE & JONES, 1996, p.134). 
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Figure 3.4: Corporate cultures Goffee and Jones (GOFFEE & JONES, 1996) 
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3.4.1. Networked organisation: high sociability, low solidarity 

The employees who work in such an organization are friends or cliques of friends. They 

will share information with anyone inside their unit, but not with other units.  Their 

interdivisional communication is very poor (GOFFEE & JONES, 1996, pp.136-137) 

 

3.4.2. Fragmented organisation: low sociability, low solidarity 

They do not socialize with other colleagues unless they know they will get something in 

return. About organizational objectives, they rarely agree. They do not believe in 

knowledge sharing and they are doing independent work. This is the kind of corporate 

culture which is prevalent in consulting and law firms because of the idiosyncratic work 

styles (GOFFEE & JONES, 1996, pp.139-140). 

 

3.4.3. Communal organisation: high sociability, high solidarity 

There is a big feeling of solidarity between the employees and the company.  They even 

link themselves with the corporate identity.  Many social events are organised in order to 

strengthen the organizational life.  Risks and rewards are equally shared among the 

employees.  Fairness and justice are very important (GOFFEE & JONES, 1996, p.140-

141). 

 

3.4.4. Mercenary organisation: low sociability, high solidarity 

There is a clear distinction made between work and social life. There is no time for team 

building with the other colleagues and all the communication in this kind of organization 

are directed towards to business topics.  They will stay loyal to the company as long as 

the personal needs are met (GOFFEE & JONES, 1996, pp.137-138). 

 

3.4.5. Which corporate culture most suited for folksonomy? 

 

Based on these different corporate culture definitions we think that a communal 

organisation will deliver the most value when incorporating a folksonomy. Employees 

feel very connected with the company and will definitely do some efforts to build a 

bottom-up taxonomy. However, employees will only participate on condition that they 
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will be rewarded in an honest way.  Further this corporate culture has the most chance of 

being accepted by management. Management will be prepared for giving up control 

because they know that employees will do their utmost best for tagging the content. The 

big solidarity feeling between employees and companies will let the management realize 

that it is important for giving all the employees access to the tagged content in order to 

boost the quality of the tags and consequently the search process. 

 

There are also some practical problems which are related to folksonomies and which are 

not really depending on the corporate culture. 

 

3.6. Possible problems with the implementation of enterprise folksonomies. 

 

1) What are we going to do with new employees in the company? Will there not be 

a big difference between the tags which are already used in the company and the 

ones of the newcomers? We think that this can be solved by giving a controlled 

vocabulary list to the new employees which is based on the folksonomy at that 

moment.  

 

2) What will happen if a company has subsidiaries in several countries around the 

world? People are probably going to use different words for expressing the same 

thing. As mentioned during the SWOT analysis, one of the strength of 

folksonomies is that communities can be created based on the used tags. The 

communication of these different communities is possible via the creation of 

boundary objects.   

 

3) In case a rewarding mechanism is used for motivating the employees, the question 

arises what kind of rewarding mechanism is necessary and how can the quality 

of the tags can be measured? Answering this question would be an interesting 

issue for further research. 
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4) What in case the enterprise has already an existing taxonomy? In that situation 

the taxonomy could be enhanced due to an integration with a folksonomy as 

described in the previous chapter. 

 

3.8. Conclusion chapter 3. 

 

After situating folksonomies on the World Wide Web, we have discussed the possibility 

of enterprise folksonomies in this chapter. We have started by giving three reasons why 

folksonomies should be implemented in enterprises: the infoglut of unstructured 

information companies are dealing with, the high cost of taxonomy (software) versus the 

low cost of folksonomies and the content parallelism between the World Wide Web and 

the corporate information. Further, we have discussed Quickplace and SugarCRM two 

information systems where a taxonomy is required.  We demonstrated that it is 

technically possible for integrating a folksonomy in a taxonomy by making a proof of 

concept for the SugarCRM system. Then, we highlighted the business consequences 

which go together with this implementation: motivation of the employees, management 

has to give up control and the open access environment.  We concluded that a communal 

organization has the most chance for success. In the next chapter we are going to 

summarize some interesting areas for further research. 
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Chapter 4: Interesting areas for further research. 
 
 
4.1. Introduction. 

 

During our previous chapters on folksonomies and enterprise folksonomies we have 

encountered some interesting topics which are very interesting for further research.  

Therefore the meaning of this last short chapter is to provide an overview of all these 

topics and explain them some more in detail. 

 

4.2. Further Research. 

 

1) In the second chapter we have tried to compare a taxonomy created by 

professionals with a folksonomy based on a theoretical SWOT-analysis. We 

concluded that a folksonomy can not be seen as a replacement for a taxonomy, 

however the qualities of a folksonomy should not be underestimated. For 

enforcing this conclusion in a scientific way, an experiment should be set up. 

There are two kinds of experiments possible: one from the point of view 

folksonomies on the WWW versus directories and another from the point of view 

enterprise folksonomies versus corporate taxonomies.  A focus group of internet 

users/employees and documents/bookmarks classified with a directory/taxonomy 

should be selected. Members of the focus group should tag the 

documents/bookmarks according to the folksonomy definition and afterwards 

search for the tagged content. Each time they are giving a search query of tags 

they have to give a rate to the quality of the search results.  The same focus group 

should perform the same search requests with the directory/taxonomy and also 

give a rating to the search results.  By comparing both ratings it should be 

possible for giving a more scientific answer to the question whether a folksonomy 

is a good replacement for a taxonomy. 

 

2) During the SWOT analysis we have also stumbled upon some interesting 

opportunities for a folksonomy and taxonomy: putting hierarchy in tags and make 
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an integration of a folksonomy and taxonomy. Out of these opportunities arises an 

interesting questions:  

 

a. How can a folksonomy be combined with a taxonomy?  

b. In what kind of information system should a folksonomy be implemented 

in order to be able to improve the controlled vocabulary of the taxonomy?  

c. How implementing hierarchy in tags? Using the proposed faceted 

classification mechanism of Quintarelli or the algorithm of Heymann and 

Garcia-Molina106?   

 

3)  In chapter three we have highlighted the business consequences of implementing 

an enterprise folksonomy. We concluded that a community organisation has the 

most chance for success, provided they are rewarding their employees in a 

conscientious way.  Our conclusion was not profound since it was only based on 

the interpretation of the different corporate culture definitions of Jones and 

Goffee.  A profound conclusion can only be obtained by studying corporate 

cultures more in depth by doing qualitative research in different enterprises.  

 

4) Further the trickiest part is definitely how the quality of employees’ tags can be 

measured?  What kind of rating mechanism can be implemented for checking this 

tag quality and how should employees be rewarded for this?  Can the ranking 

mechanism implemented by Top Taggers107 give an answer to this? Or should a 

kind of mechanism as we proposed in the SWOT analysis108 for reducing spelling 

errors be introduced? 

 

 

 

 

                                                 
106 Cfr. Supra 2.6.4.3.1 
107 Cfr. Supra 2.6.4.3.1 
108 Cfr. Supra 2.6.4.3.1 
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Conclusion 
 
 
The purpose of this Master Thesis was finding an answer to the question: “how valuable a 

folksonomy is in comparison with a taxonomy created by professionals”.  Further, we 

wanted to know if it was also possible for implementing a folksonomy in an enterprise,as 

an enterprise folksonomy, by making a proof of concept and discussing the business 

consequences relied to such an implementation.  Our motivation for these research 

questions originates on one hand from the success folksonomies are currently having on 

the world wide web and on the other hand from their low implementation cost. 

 

For answering these questions, we have done a critical review of the relevant literature. 

After explaining the content increase on the World Wide Web, we continued by 

describing two of the three used classification methods: directories and search engines. 

We have noticed that these methods are showing many links with the classification 

methods and techniques used by the librarians.  

 

A complete chapter was dedicated to the second classification method: folksonomies. 

Logically we started with giving our interpretation of a folksonomy: 

“… folksonomy is a social classification mechanism created by users which results in a 

bottom-up taxonomy.  In this mechanism everyone can freely choose keywords for 

categorizing or describing their content.  However, it is more than simply labeling or 

tagging objects or information, because this labeling process occurs in a social 

environment: everybody has access to the tagged content and the used tags and tag 

feedback, based on the input of other users, is generated109” 

Next to this definition we have well-founded our utterance that folksonomies can not be 

considered as a technology, but it is a classification method which uses tagging as a 

technical component.   

                                                 
109 Cfr. Supra 2.2 
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After describing the technical component of a folksonomy, it allowed us for concluding 

that all objects which are internet addressable are eligible for folksonomies. 

Further, we performed a SWOT analysis from which we could conclude that 

folksonomies are a quite valuable classification method. However, it is wrong to claim 

that they can be seen as replacement for taxonomies.  In case there is no taxonomy at all, 

it is good that have a folksonomy. 

 

In the third chapter, we gave three reasons why we believe folksonomies should be 

introduced in an enterprise, as an enterprise folksonomy: 

 

1) The info glut of unstructured information companies are dealing with; 

2) The high cost of taxonomy (software) versus the low cost of 

folksonomies;  

3) The content parallelism between the World Wide Web and the 

corporate information.  

 

Consequently, we have made a proof of concept of a folksonomy in the SugarCRM 

system by which we have proven the technical feasibility of implementing this.  

 

Then, we have highlighted the business consequences of such an enterprise 

implementation 

 

1) Motivation of the employees 

2) Management has to give up control 

3) Open access environment 

  

Based on the corporate culture definitions of Goffee and Jones, we have concluded that a 

communal organization has the most chance for implementing these business 

consequences. 
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In the last chapter, chapter 4, we have given an overview of the interesting areas for 

further research. 
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Appendix A: Message on SugarCRM forum 
 
Implementation of a user tagging mechanism  

 
Hi 
 
What do you think of the implementation of a user tagging mechanism in Sugar CRM like the one on 
http://del.icio.us ? 
 
Users could give their own tags (or keywords) to the memos they have created in Sugar CRM and retrieve 
more easily their memos by searching on those tags. 
 
Thanks in advance, 
Céline. 

 
Last edited by cvdamme : 02-09-2006 at 07:26 PM.  

 

cvdamme 

  #2    
02-10-2006, 06:13 PM  

umeco  
Senior Member 

  
Join Date: Dec 2005 
Location: Chicago, IL 
Posts: 128  

 

Re: Implementation of tagging mechanism  

 
I would think implementing a full text search would be a better option. MySQL offers fulltext indexes but there 
is some limitations . the tables indexed must be MyISAM tables and can index column types of CHAR, 
VARCHAR, or TEXT. The other problem is it is not portable to oracle or other databases. I am looking into the 
ability to preform fulltext searches and the potential of doing some soundex varations to locate similar 
sounding words.  
 
Cheers, 
 
Max 

 

Add umeco to Your Buddy List 

  #3    
02-10-2006, 10:36 PM  

 

WayneSugar  
Sugar Team Member 

  

Join Date: Oct 2005 
Posts: 55  

 

Re: Implementation of a user tagging mechanism  

 
Coming soon... That's all  
__________________ 
Wayne 
Software Eng.  
SugarCRM  

URL: http://www.sugarcrm.com/forums/showthread.php?t=9327  (Cons 2006 23 May) 
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Appendix B: Manual for installation of proof of concept. 
 
 

A. The CD-ROM which is included in this Master Thesis contains the following 

components: 

 

1) SpikeSource Windows installer110  

 

2) Freetag folder111 

 

3) The following files: go.php, go2.php, go3.php, go4.php, go5.php, go6.php, 

company_logo.png and tables_sql.txt 

 

B. Manual for installing the software 

 

1) Install SpikSource Installer by clicking on the file, follow the instructions112 and 

wait until the application has finished the installation. Be aware that this can take 

some minutes! 

 

2) After the installation, answer yes to start Apache 

 

3) The SugarCRM wizard will appear in your window and follow the instructions. 

For more information 

http://www.sugarforge.org/frs/download.php/389/Sugar_Open_Source_Installatio

n_Guide_v35.pdf  

 

After the installation, the login screen of SugarCRM will appear on your screen. 

Enter your admin username and password  

                                                 
110 It installs Apache, PHP, MySql and SugarCRM 3.5 on your Windows system. 
111 Remark: in case you download the freetag from the website of Gordon Luk in stead of this file included 
on the CD-ROM, it is possible that the proof of concept will not work anymore, since we had to change 
some things in the code for making a connection with the mysql database. 
112 It is recommended to save it in the folder C:\ProgramFiles\SugarCRM 
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4) Open phpMyAdmin by opening your browser and type : 

http://localhost/phpMyAdmin  

 

5) Add a new user with username “celine” and password “celine” and give all the 

rights to this user. 

 

6) Access the webroot folder by going to  

c:\ProgramFiles\SugarCRM113\oss\httpd\htdocs  

 

7) Place the freetag folder and all the other files in this folder 

 

8) Create the following tables in your mysql SugarCRM database by using the sql 

code in the file tables_sql.txt 

 

9) Go to 

c:\ProgramFiles\SugarCRM114\oss\httpd\htdocs\sugarcrm\modules\notes\SearchF

orm.html 

Add the code which is marked in bold at the end of the file 

 

 </tr> 
</form> 
<div align="right"> 
<a href="http://localhost/go5.php" > SEARCH ON TAGS </a> 
<br/> 
< a href="http://localhost/go.php" > ADD TAGS</a> 
</div> 
 </table> 
</td></tr></table> 
{JAVASCRIPT} 

 

C. Start SugarCRM Application. 

 

1) Click on start SugarCRM icon for starting APACHE 

                                                 
113 In case you did not save it to c:\ProgramFiles\SugarCRM, adapt the first part of this  
114 In case you did not save it to c:\ProgramFiles\SugarCRM, adapt the first part of this  
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2) Open SugarCRM � Activities � Notes �  Click on “Search on tags” or “Add 

Taggs” 

 

3) Do not forget to stop APACHE and MySql by clicking again on the icon to stop 

SugarCRM. 
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Appendix C: Source Code of proof of concept. 
 

1. Go.php. 
 
<html> 
<title></title> 
<body bgcolor="ffffff"> 
<div align="center"> 
<a href="SugarSuite-Full-4.0.0/index.php"> <img src ="company_logo.png" 
alt="Link to Sugar CRM system"> </a> 
</div> 
<div class="formbox" align="center"> 
<h2> Enter the name of the contact person </h2> 
 
 <form name="loginForm" method="post" action="go2.p hp"> 
  <br/> 
  <br/> 
  First Name  <input type="text" name="contact_firs t_name" /> 
  </br> <br/> 
  Last Name   <input type="text" name="contact_last _name" /> 
  </br> <br/> <br/> 
  <input type="submit" name="Go" value="Add tags To  memos" /> 
 </form> 
 
 <form name="loginForm" method="post" action="go5.p hp"> 
  <br/> 
  <input type="submit" name="Go" value="Search for memos on 
tags" /> 
 </form> 
</div> 
</body> 
</html> 

 
2. Go2.php. 
 
<html> 
<title> </title> 
<body bgcolor="ffffff"> 
<div align="center"> 
<img src="company_logo.png"> 
</div> 
<?php 
mysql_connect("localhost","celine","celine") or die (mysql_error()); 
mysql_select_db("sugarcrm") or die(mysql_error()); 
$result=mysql_query("SELECT * FROM contacts WHERE 
        last_name='$_POST[contact_last_name]'&& 
first_name='$_POST[contact_first_name]'")  
    or die(mysql_error()); 
$row = mysql_fetch_array( $result ); 
if ($row != "") { 
echo "<h3>The chosen contact is in the database!</h 3>"; 
echo '<br/>'; 
echo '<br/>'; 
$ID=$row['id']; 
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echo '<div style="font-family:verdana"> <b> Contact  name: </b></div>'; 
echo "$_POST[contact_first_name] $_POST[contact_las t_name]"; 
echo "<br/>"; 
echo '<br/>'; 
$memonumber = 1; 
$result=mysql_query("SELECT * FROM notes WHERE cont act_id='$ID'")or 
die(mysql_error()); 
echo "<table border='3'>"; 
echo "<tr> <th> Number </th> <th>Memo ID </th> <th>  Beschrijving</th> 
<th> Date creation</th></tr>"; 
while($row = mysql_fetch_array( $result )){ 
echo "<tr><td>";  
echo $memonumber; 
echo "</td><td>"; 
echo $row['id']; 
echo "</td><td>";  
echo $row['description']; 
echo "</td><td>";  
echo $row['date_entered']; 
echo "</td></tr>";  
$memonumber++; 
}  
echo "</table>"; 
} 
else{ 
echo 'The chosen contact is NOT in the database, go  to the previous 
page'; 
} 
?> 
<div align="center"> 
<form name="Memotagging" method="post" action="go3. php"> 
  <h3> Choose the memo ID you want to tag </h3> <in put 
type="text" name="memo_id" size="50"/> 
  </br> <br/>  
  <input type="submit" name="Go" value="Go" /> 
 
 </form> 
<div class="formbox"> 
</div> 
</body> 
</html> 

 
3. Go3.php. 
 
<html> 
<title> </title> 
<body bgcolor="ffffff"> 
<div align="center"> 
<img src="company_logo.png"> 
<?php 
echo '<br/>'; 
echo "<h4> You are going to tag the memo with the f ollowing ID: 
$_POST[memo_id]</h4>"; 
echo '<br/>'; 
mysql_connect("localhost","celine","celine") or die (mysql_error()); 
mysql_select_db("sugarcrm") or die(mysql_error()); 



 88 

mysql_query("INSERT INTO overgang (memo_id) VALUES( '$_POST[memo_id]')") 
or die(mysql_error()); 
$result =mysql_query("SELECT * FROM overgang WHERE memo_id = 
'$_POST[memo_id]'") or die(mysql_error()); 
$row=mysql_fetch_array($result); 
$object_id = $row['id'];  
echo "<br/>"; 
echo "<br/>"; 
echo "<h3> Please give your tags for this memo!</h3 >"; 
echo "<br/>"; 
echo "<br/>"; 
require_once('freetag/freetag.class.php'); 
 
$freetag_options = array (  'debug' => FALSE, 
       'db_user' => 'celine', 
       'db_pass' => 'celine', 
       'db_host' => 'localhost', 
       'db_name' => 'sugarcrm' ); 
 
$freetag = new freetag($freetag_options); 
 
 
 $user_id = '1234'; 
 
echo "The following tags were already used for tagg ing this object:   "; 
$tagarray= $freetag->get_tags_on_object($object_id, 0,0,$user_id); 
 foreach($tagarray as $tag) { 
  echo " ' "; 
  echo htmlspecialchars($tag['raw_tag']); 
  echo " ' "; 
  } 
 
?> 
 <form name="addTags" method="post" action="go4.php "> 
  <input type="hidden" name="user_id" value= '1234' /> 
  <input type="hidden" name="object_id" value= <?ph p echo 
"$object_id" ?> > 
  <input type="text" name="tags" maxlength="100" si ze="100"/> 
  <br/> <br/> 
  <input type="submit" name="Add" value="Add" /> 
 </form> 
</div> 
</body> 
</html> 

 
4. Go4.php. 
 
<html> 
<title> </title> 
<body> 
<div align="center"> 
<img src="company_logo.png" alt="Link to Sugar CRM system"> 
</div> 
<?php 
 require_once("freetag/freetag.class.php"); 
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 // the value object_id comes from the previous pag e, the memo was 
selected by the user 
 $memo_id = $_POST['object_id']; 
 $user_id = $_POST['user_id']; 
 
 $freetag_options = array( 
 'db_user' => 'celine', 
 'db_pass' => 'celine', 
 'db_host' => 'localhost', 
 'db_name' => 'sugarcrm' 
 ); 
 
 $freetag = new freetag($freetag_options); 
 // a number of help array variabels are created 
 $res= array(); 
 $res2 =array(); 
 $res3 =array(); 
 $res4 = array(); 
 $_tags = $_POST['tags']; 
  
 echo '<br/>'; 
 echo '<div style="font-size:120%"> <b> The follwin g tags are used 
with the tag(s) you have entered: </b></div>'; 
 
 $parse_array = $freetag -> _parse_tags($_tags); 
 // the string is converted into an array   
 
 foreach($parse_array as $tag){ 
 $tag = trim($tag); 
 // white spaces at the begining and end are remove d from the tags 
entered in the rpevious sheet 
  
 if (get_magic_quotes_gpc()) { 
  $tag = addslashes($tag); 
  // qoutes are replaced by slashes 
  } 
 $normalize_tag = $freetag-> normalize_tag($tag); 
 // string is placed in lowercase with no special c haracters 
 } 
 
  
 $tag_combo= $freetag -
>get_objects_with_tag_combo($parse_array,0,100,$use r_id); 
 // all the object_id's who are having this tag in their tag 
collection, will be selected 
 foreach ($tag_combo as $tag) { 
 // for each object id the tags are selected in ord er to make an 
array of these values 
  $tagarray3= $freetag-
>get_tags_on_object($tag['object_id'],0,0,$user_id) ; 
   foreach($tagarray3 as $tag) { 
   // from each object_id alle tags are collected a nd 
added tot the array res 
   array_push($res,$tag['tag'] ); 
   } 
   // array res 2 is merger of array res and res2 b ecause 
the tags of other 
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   // object_id would be missing therefore there is  an 
extra array 
   $res2 = array_merge($res2,$res); 
   echo ' '; 
   } 
 // when the array with all the tags of the selecte d object_id is 
made, duplicates 
 // are removed.  
 $res3 = array_unique($res2); 
 // when nothing is in the array res 3, the message  appears that 
there are no other 
 // tags tagged with this one 
 If ($res3 == NULL){ 
  echo '<br/>'; 
  echo 'It is the first time that this tag was adde d to the 
system! 
   Be the first to add the tags'; 
 } 
 else { 
 // in case array 3 is not empty than tag - entered  by the user - 
is removed 
 $res4 = array_diff($res3,$parse_array);  
 // all the tags which are used in combination with  the entered 
tag, are showed 
 // without given tag 
 foreach($res4 as $tag=> $value) { 
  echo "  "; 
  echo $value; 
  echo "  "; 
 } 
 } 
 echo '<br/>'; 
 echo '<br/>'; 
 // the given tag is saved to the object_id after w hite spaces are 
removed 
 if (isset($_POST['tags']) && trim($_POST['tags']) != "") { 
 $freetag->tag_object($user_id, $memo_id, $_POST['t ags']); 
 echo "The following tags are by you added to this memo: "; 
 echo $_POST['tags']; 
 } 
 echo '<br/>'; 
 echo '<br/>'; 
 echo "The following tags are tagged to this memo:   "; 
 $tagarray= $freetag->get_tags_on_object($memo_id,0 ,0,$user_id); 
 foreach($tagarray as $tag) { 
  echo " ' "; 
  echo htmlspecialchars($tag['raw_tag']); 
  echo " ' "; 
  } 
?> 
 
<form name="addTags" method="post" action="go4.php" > 
<br> <br> 
Complement with the extra tags you want to add 
<br> <br> 
  <input type="hidden" name="user_id" value= '1234' /> 
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  <input type="hidden" name="object_id" value = <?p hp echo 
$_POST['object_id']?> /> 
  <input type="text" name="tags" maxlength="100" si ze="100" 
value = <?php echo $_tags?> /> 
  <br/> <br/> 
  <input type="submit" name="Add" value="Add" /> 
 </form> 
<br> <br> 
 <form name="addTags" method="post" action="go.php" > 
  <input type="submit" name="Add" value="Go Back" / > 
 </form> 
 
</body> 
</html> 

 
5. Go5.php. 
 
<html> 
<title></title> 
<body> 
<div align="center"> 
<img src="company_logo.png" alt="Link to Sugar CRM system"> 
<div class="formbox"> 
<h2> Enter your tags </h2> 
 
 <form name="loginForm" method="post" action="go6.p hp"> 
  My search tags  <input type="text" name="tags" si ze=100/> 
  </br> <br/> <br/> 
  <input type="hidden" name="user_id" value= '1234' /> 
  <input type="submit" name="Go" value="search for my tags" /> 
 </form> 
</div> 
</body> 
</html> 

 
6. Go6.php. 
 
<html> 
<title> </title> 
<body> 
<div align="center"> 
<img src="company_logo.png" alt="Link to Sugar CRM system"> 
</div> 
<?php 
 require_once("freetag/freetag.class.php"); 
 // the value object_id comes from the previous pag e, the memo was 
selected by the user 
 $_tags = $_POST['tags']; 
 $user_id = $_POST['user_id']; 
 
 $freetag_options = array( 
 'db_user' => 'celine', 
 'db_pass' => 'celine', 
 'db_host' => 'localhost', 
 'db_name' => 'sugarcrm' 
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 ); 
 
 $freetag = new freetag($freetag_options); 
 
 // a number of help array variabels are created 
 $res= array(); 
 $res2 =array(); 
 $res3 =array(); 
 $res4 = array(); 
 
 
 
 $parse_array = $freetag -> _parse_tags($_tags); 
 // the string is converted into an array   
 
 foreach($parse_array as $tag){ 
 $tag = trim($tag); 
 // white spaces at the begining and end are remove d from the tags 
entered in the rpevious sheet 
  
 if (get_magic_quotes_gpc()) { 
  $tag = addslashes($tag); 
  // qoutes are replaced by slashes 
  } 
 $normalize_tag = $freetag-> normalize_tag($tag); 
 // string is placed in lowercase with no special c haracters 
 } 
 
  
 $tag_combo= $freetag -
>get_objects_with_tag_combo($parse_array,0,100,$use r_id); 
 // all the object_id's who are having this tag in their tag 
collection, will be selected 
 echo '<br/>'; 
 echo '<br/>'; 
 echo 'The following memos are tagged with your ent ered tag 
combination :'; 
 echo '<br/>'; 
 echo '<br/>'; 
 echo '<table border="1">'; 
 echo "<tr>"; 
 echo '<td> Memo ID </td>'; 
 echo '<td> Titel </td>';  
 echo '</tr>'; 
  
 foreach($tag_combo as $key=>$value){ 
  $search_result = mysql_query("SELECT * FROM overg ang WHERE 
id=$value") or die(mysql_error()); 
  $row = mysql_fetch_array($search_result); 
  $search =$row['memo_id']; 
  $search_result2 = mysql_query("SELECT * FROM note s WHERE id 
= '$search'") or die(mysql_error());     
  $row = mysql_fetch_array($search_result2); 
  echo "<tr>"; 
  echo '<td>'; 
  echo $row['id']; 
  echo '</td>'; 
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  echo '<td>'; 
  echo $row['description']; 
  echo '</td>'; 
  echo '</tr>'; 
  echo "  "; 
   echo '<br/>'; 
  } 
 
 echo '</table>'; 
 echo '<br/>'; 
 echo 'The follwing tags are used with the tag(s) y ou have entered: 
'; 
 
 $tag_combo= $freetag -
>get_objects_with_tag_combo($parse_array,0,100,$use r_id); 
 // all the object_id's who are having this tag in their tag 
collection, will be selected 
 
 foreach ($tag_combo as $tag) { 
 // for each object id the tags are selected in ord er to make an 
array of these values 
  $tagarray3= $freetag-
>get_tags_on_object($tag['object_id'],0,0,$user_id) ; 
   foreach($tagarray3 as $tag) { 
   // from each object_id alle tags are collected a nd 
added tot the array res 
   array_push($res,$tag['tag'] ); 
   } 
   // array res 2 is merger of array res and res2 b ecause 
the tags of other 
   // object_id would be missing therefore there is  an 
extra array 
   $res2 = array_merge($res2,$res); 
   echo ' '; 
   } 
 // when the array with all the tags of the selecte d object_id is 
made, duplicates 
 // are removed.  
 $res3 = array_unique($res2); 
 // when nothing is in the array res 3, the message  appears that 
there are no other 
 // tags tagged with this one 
 If ($res3 == NULL){ 
  echo '<br/>'; 
  echo 'It is the first time that this tag was adde d to the 
system! 
   Be the first to add the tags'; 
 } 
 else { 
 // in case array 3 is not empty than tag - entered  by the user - 
is removed 
 $res4 = array_diff($res3,$parse_array);  
 // all the tags which are used in combination with  the entered 
tag, are showed 
 // without given tag 
 foreach($res4 as $tag=> $value) { 
  echo "  "; 



 94 

  echo $value; 
  echo "  "; 
 } 
 } 
 echo '<br/>'; 
 echo '<br/>'; 
 
 
?> 
 
<form name="addTags" method="post" action="go6.php" > 
<br> <br> 
Complement with the extra tags you want to add 
<br> <br> 
  <input type="hidden" name="user_id" value= '1234' /> 
  <input type="text" name="tags" maxlength="100" si ze="100" 
value = <?php echo $_tags?> /> 
  <br/> <br/> 
  <input type="submit" name="Add" value="Add" /> 
 </form> 
<br> <br> 
 <form name="addTags" method="post" action="go.php" > 
  <input type="submit" name="Add" value="Go Back" / > 
 </form> 
</body> 
</html> 
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Appendix D: Screenshots Proof of Concept 
 
 

 
 

A. The user clicks on Add Tags 
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B. The user clicks Search on Tags 
 
 

 
 

 
 

 
 

 
 



 98 

Bibliography list 
 
 
ANDERSON, Chris. (2004). “The Long Tail”. Website Wired Magazine. (Consulted 
2006 1 May) 
URL: http://www.wired.com/wired/archive/12.10/tail_pr.html  
 
ANDREWS, Robert. (2005) “Tag, You’re It: Best Bookmarker”. Website Wired 
Magazine. (Consulted 2006 15 May). 
URL: http://www.wired.com/news/technology/0,69083-0.html  
 
BERGMAN, MICHAEL K. (2001) “Deep Web: Surfacing Hidden Value” The Journal of 
electronic publishing. 7(1). (Consulted 2006 28 March) 
URL: http://www.press.umich.edu/jep/07-01/bergman.html  
 
BERNERS-LEE, Tim. HENDLER, James. LASSILA, Ora. (2001). “The semantic Web” 
Website ScientificAmerican.Com (Consulted 2006 20 April) 
URL: http://www.scientificamerican.com/print_version.cfm?articleID=00048144-10D2-
1C70-84A9809EC588EF21  
 
BIELENBERG, Kai. ZACHER, Marc. (2005) Groups in social software: utilizing 
tagging to integrate individual contexts for social navigation. Universität Bremen: 
Bremen. 120p. 
 
BLUMBERG, Robert.(2003).“The problem with unstructured data.” DM Review 
Magazine. (Consulted 2005 25 November) 
URL:http://www.dmreview.com/article_sub.cfm?articleId=6287http://www.dmreview.co
m/article_sub.cfm?articleId=6287  
 
 
BRIN, Sergey. Lawrence, Page. (1998) “The anatomy of a large-scale hypertextual web 
search engine” Computer Science Department, Stanford University. Paper (Consulted 
2006 15 April) 
URL: http://www-db.stanford.edu/~backrub/google.html  
 
BROUGHTON, Vanda. (XXXX) “Facet Analytical Theory”. Website London’s Global 
University. 
(Consulted 2006 26 March) 
URL: http://www.ucl.ac.uk/fatks/fat.htm#further 
 
BUD. (2005) “IBM’s intranet and Folksonomy.” Weblog Community Engine. 
(Consulted 2006 20 January) 
URL: http://thecommunityengine.com/home/archives/2005/03/ibms_intranet_a.html  
 
BUTTERFIELD, Steward. (2004) “I am sharing this with you.” Weblog Steward 
Butterfield. (Consulted 2006 23 March) 



 99 

URL: http://www.sylloge.com/personal/2004/08/folksonomy-social-classification-
great.html 
 
DIRKS, Jeff. (2005)”Managing structured and unstructured information – the ongoing 
dilemma”. Schemalogic White Paper. 4p. 
 
DELPHI GROUP.(2002)”Taxonomy and content classification” A Delphi group White 
Paper. 60 p. 
URL: http://www.delphigroup.com/research/whitepapers/WP_2002_TAXONOMY.PDF  
 
ELIN, K. Jacob. (2004) “Classification and categorization: a difference that makes a 
difference.” Library Trends. Winter 2004 (Consulted 2006 27 March) 
URL: http://www.findarticles.com/p/articles/mi_m1387/is_3_52/ai_n6080402/print  
 
GLASSEL, Aimee. (1998).Was Ranganthan a Yahoo!? Website Internet Scout Project. 
(Consulted 2006 27March) 
URL: http://scout.wisc.edu/Projects/PastProjects/toolkit/enduser/archive/1998/euc-
9803.html  
 
GNOLI, Claudio (2004).”Is there a rol for traditional knowledge organization systems in 
the digital age.” The barrington report on advanced knowledge organization and retrieval. 
Vol 1(1). (Consulted 2006 13 April) 
URL: http://eprints.rclis.org/archive/00001415/01/kos-role.htm  
 
GILES. Jim. (2005). “Internet encyclopedias go head to head”. Website Nature  
(Consulted 2006 16 April) 
URL : http://www.nature.com/news/2005/051212/full/438900a.html  
 
GUY, Marieke. TONKIN, Emma. (2006) “Folksonomies, tidying up tags?” D-Lib 
Magazine Vol 12 (1) (Consulted 2006 4 April) 
URL:(http://www.dlib.org/dlib/january06/guy/01guy.html ) 
 
HAMMOND, . HANNAY, T. LUND, B.SCOTT, J.(2005) “Social Bookmarking Tools 
(I): a general review” D-Lib Magazine Vol 11(4). (Consulted 2005 10 February) 
URL: http://dlib.anu.edu.au/dlib/april05/hammond/04hammond.html  
 
HEYMANN, Paul. GARCIA-MOLINA, Hector. (2006) “Collaborative creation of 
Communal Hierarchical Taxonomies in social tagging systems.” Computer Science 
department, Stanford University. 5 p.(Consulted 2005 15 May) 
URL: http://dbpubs.stanford.edu:8090/pub/showDoc.Fulltext?lang=en&doc=2006-
10&format=pdf&compression=&name=2006-10.pdf  
 
HILLMAN, Diane. (2005).”Using Dublin Core.” Website Dublin Core Initiative. 
(Consulted 2006 11 April) 
URL: http://dublincore.org/documents/usageguide/#whatis  
 



 100 

HJORLAND, Birger.(Consulted 2006 15 April). Facet, facet analysis and the facet-
analytic paradigm in knowledge organization (KO). Website Royal school of library and 
information science  
URL: http://www.db.dk/bh/facet_and_facet_analysis.htm  
 
HOFSTEDE, Geert. 1991. Cultures and organisations: software of the mind. Mc Graw 
Hill: London. p. 180 
 
FIGHTER, Darline. (2005). “Intranets, wikis, blikis and collaborative working”. Intranet 
Librarian. Vol 29(5). pp.47-50. 
 
GOFFEE, Rob. JONES, Garteth.(1996).”What holds the modern company together?” 
Harvard Business Review. Vol 74(6). p133-148. 
 
GOLDER, Scott A. HUBERMAN, Bernardo A. (2005) “The Structure of Collaborative 
Tagging Systems.” Information Dynamics Lab, HP Labs. Technical Report. 7p. 
(Consulted 2006 5 February) 
URL: http://www.isrl.uiuc.edu/~amag/langev/paper/golder05taggingSystems.html  
 
GREENBERG, Jane. Maria Cristina Pattuelli, Bijan Parsia and W. Davenport Robertson. 
“Author-generated Dublin Core Metadata for Web Resources: A Baseline Study in an 
Organization.” Journal of Digital Information, Volume 2 Issue 2 Article No. 78, 
November 2001. [http://jodi.ecs.soton.ac.uk/Articles/v02/i02/Greenberg/]  
 
INMON, Bill. (2004) “Looking ahead: unstructured data” DM Review. Vol 14(8) p.55-
56. 
 
KINCAID, Judith W. 2003. Customer relationship management. Getting it right. New 
Jersey: Prentice Hall PTR. 480 p. 
 
KELDENICH, Hermann. (2005) The advantage of tagging and folksonomies for 
communities. (Consulted 2006 11 May)  
URL:http://build.barnraiser.org/aroundme/blg_view.php?blog_id=19&PHPSESSID=a75
9bbe635c390d09a18347b8e8db849 
 
MEIJAS, Ulises Ali. (2005). “Tag Literacy”. Weblog Ideant (Consulted 2006 5 April) 
URL: http://ideant.typepad.com/ideant/2005/04/tag_literacy.html#q4  
 
MILLER, Richard. (2005). “Creating boundary objects to aid knowledge transfer.” 
Knowledge Management Review. Vol 8(2). pp.12-15. 
 
LAUDON, Kenneth C., LAUDON, Jane P. 2002. Bedrijfsinformatiesystemen. ICT in de 
organisaties van morgen. Upper Saddle River (N.J.): Prentice-Hall. 693 p. 
LINDEN, Alexander. PESCATORE, John. KAVANAGH, Kelly M., FENN, 
Jackie.(2005) “Update on emerging technologies.” Gartner group. 
 



 101 

LOSEE, Robert M. (2006) “Browsing mixed structured and unstructured data”. 
Information processing & management. Vol 42 (2). p.440-452. 
 
LUKE, Gordon. (2004) Freetag implementation Guide. Manual. 9p. 
(Consulted 2006 5 January) 
URL: http://getluky.net/projects/freetag/FreetagImplementationGuide.pdf  
 
MATHES, Adam (2004 December) Folksonomies – cooperative classification and 
communication through shared metadata. Graduate School of Library and Information 
Science University of Illinois Urbana. (Consulted 2005 5 December)  
URL: http://www.adammathes.com/academic/computer-mediated-
communication/folksonomies.html 
 
 
OCLC ONLINE COMPUTER LIBRARY CENTER. (2003) Summaries DDC, Dewey 
Decimal Classification. Paper, 20p. (Consulted 2006 28 April) 
URL: http://www.oclc.org/dewey/resources/summaries/deweysummaries.pdf  
 
ORDMAN, Nancy. GOLGMAN, Sarah. KAMM, Lisa. DONADELLE, LaMana. (2005) 
“Transversing the corporate web. IBM’s Information Management Workflow”. IBM 
Presentation. 
 
SINHA, Rashmi, (2005).”A cognitive analysis of tagging”. Weblog Sinha Rashima. 
(Consulted 2006 27 April) 
URL: http://www.rashmisinha.com/archives/05_09/tagging-cognitive.html  
 
QUINTARELLI, Emanuele (2005) Folksonomies: power to the people. Paper presented 
at the ISKO Italy-UniMIB meeting. 
(Consulted 2005 5 December) 
URL: http://www-dimat.unipv.it/biblio/isko/doc/folksonomies.htm  
 
QUINTARELLI (2), Emanuele. (2006). “Folksonomies 2.0 – The Chaotic order.” 
Weblog Emanuele Quintarelli. (Consulted 2006 7 May) 
URL: http://www.infospaces.it/wordpress/topics/information-architecture/74  
 
ROSENFELD. Louis. MOREVILLE. Peter. (2002). Information Architecture for the 
World Wide Web. O’Reilly and Associates, Inc.: Sebastopol. 461p. 
 
ROSENFELD, Louis. (2005).“Folksonomies? How about metadata ecologies?” Weblog 
Louis Rosenfeld.(Consulted 2006 5 February) 
URL: http://www.louisrosenfeld.com/home/bloug_archive/000330.html  
 
 
ROY, Illsley. (2006) “Search or analyse, that’s the question”. Website Butler Group. 
(Consulted 2006 30 March) 



 102 

URL:http://www.butlergroup.com/research/DocView.asp?ID={F9E541F6-97AF-4DD5-
A30A-6DE7B6026EBE}  
 
SHIRKY, Clay. (2005) “Ontology is overrated – categories, links and tags” 
(Consulted 2005 20 December) 
URL: http://www.shirky.com/writings/ontology_overrated.html  
 
SHIRKY(2), Clay. (2005). Folksonomies + Controlled Vocabularies. Weblog: Corante, 
Group weblog on social software. (Consulted 2006 3 March) 
URL: 
http://many.corante.com/archives/2005/01/07/folksonomies_controlled_vocabularies.php  
 
 
SHEN, Kaikai, WU, Lide. (2005). “Folksonomy as a complex Network.”Department of 
Computer Science. Fudan University Shanghai (Consulted 2006 5 February) 
URL: http://arxiv.org/PS_cache/cs/pdf/0509/0509072.pdf  
 
SIEVERTS, Eric. (2004). Inhoudelijk toegankelijk maken van hybride 
bibliotheekcollecties. Paper Koninklijke bibliotheek Den Haag. 50 p. 
 
SMITH, Gene. (2005) “Year in Tags.” Weblog:You’re it, a blog on tagging.  
(Consulted 2006 15 March) 
URL: http://tagsonomy.com/index.php/the-year-in-tags/  
 
STEELS, Luc (1992). Kennissystemen Addisson –Wesley: Amsterdam. 554 p.  
 
SULLIVAN, Danny. (2006)“Nielsen NetRatings Search Engine Ratings” Website Search 
Engine Watch (Consulted 2006 26 March) 
URL: http://searchenginewatch.com/reports/article.php/2156451  
 
UC BERKELEY's SCHOOL OF INFORMATION MANAGEMENT AND SYSTEMS 
(2003) How Much Information. Paper, 112p. (Consulted 2006 13 March) 
URL: http://www.sims.berkeley.edu:8000/research/projects/how-much-info-
2003/printable_report.pdf   
 
UDELL, John. (2004 20 August) “Collaborative knowledge gardening”. Website 
Infoworld (Consulted 2006 6 January) 
URL: http://www.infoworld.com/article/04/08/20/34OPstrategic_1.html 
 
VAN DAMME, Céline. (2004). The impact van een CRM-systeem op een CRM-
implementatie en methodologie tot systeemselectie. Vrije Universiteit Brussel: Brussel.  
 
VAN DIJCK, Peter. (2005) “Emergent i18n effects in folksonomies.” Weblog Peter 
Vandijck.(Consulted 2006 3 March). 
URL: http://www.poorbuthappy.com/ease/archives/2005/01/15/2419/ 
 



 103 

VANDIJCK, Eddy. (2003) Bedrijfsinformatica. Information systems Vrije Universiteit 
Brussel : Brussel.230p.  
 
VANDER WAL, Thomas (2005). “Folksonomy definition and Wikipedia.” Weblog 
Thomas Vander Wal 
(Consulted 2005 1 December) 
URL: http://www.vanderwal.net/random/category.php?cat=80  
 
VANDER WAL(2), Thomas.(2005) “Explaining and showing Broad and Narrow 
Folksonomies”. Weblog Thomas Vander Wal. 
(Consulted 2005 11 February) 
URL: http://www.personalinfocloud.com/2005/02/explaining_and_.html  
 
WALKER, Jill.(2003) “Final version of weblog definition” Weblog University Bergen – 
Department Human Informatics. 
(Consulted 2006 13 March) 
URL:http://huminf.uib.no/%7Ejill/archives/blog_theorising/final_version_of_weblog_def
inition.html  
 
WEISS, Aaron. (2005)“The power of collective intelligence”. NetWorker. Vol 9(3). 
pp.16-23. 
 

 

 
 
 


