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Knowledge Management (KM) is not only about Knowledge Technology. The organisational 
debris from failed attempts to impose new technical infrastructures that are either 
inappropriate to their work environments, or where people are not willing to share knowledge 
is ample evidence. However, even if we accept the slogan, “80% people, 20% technology”, 
large scale KM initiatives will invariably depend on some form of technology to assist 
communication and storage; moreover, certain forms of KM depend on new, emerging 
technologies, and technology can (as in many fields) also be a driver for innovation. AKT 
brings together knowledge technology specialists from both the computing and human 
sciences, with an acute recognition of the interplay between people, organisations and 
technology in effective KM. 

In this White Paper, we will discuss six challenges of knowledge management, and show how 
any integrated KM approach will need to meet these challenges. The AKT research 
programme is built around these challenges, and the technologies that result will be essential 
for anyone who needs to deal with knowledge and to maximise its value. The research will be 
carried out with a strong focus on a number of real-world testbed scenarios, ensuring 
applicability. There is no presumption that an organisation will need to reconfigure itself 
completely just to run advanced knowledge systems; we aim to produce advanced and 
illustrative prototypes of software and methods that will slot easily into a business 
environment.  

This is an ambitious programme, but with the AKT consortium’s resources and impressive 
track record in collaborative research, we are confident that we will achieve our goals. 

1 +
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In our wired world, data and information (which might be defined as ‘ raw’  data that has been 
structured and represented for the human senses) have never been so easy to access and store. 
Globally, it’s estimated that 1-2 exabytes of data is now being generated each year, almost all 
of it in purely digital form.1 Not surprisingly,  this info-bonanza is experienced all too 
frequently not as a boon, but as a burden. We are not just swimming but drowning in data. 
Managers, researchers or workers have to grope their way through the ‘ infosmog’  before 
reaching their decisions, confident of one thing alone: they have not taken everything 
properly into account. 

We find ourselves in this situation because whilst accessing and storing data and information 
is technically cheap and relatively straightforward, interpreting it requires intellectual 
investment: attention, time, expertise and experience are now the commodities in highest 
demand and shortest supply. Veterans and other experts are so valued because they make 
sense of information, seeing patterns, implications and connotations that others miss. 
Knowledge, like beauty, is thus in the eye of the beholder: ‘ one man’s data is another man’s 
knowledge’ .  

So, in contrast to information, let’s be pragmatic and define knowledge as information 
sufficiently interpreted to enable action. Everything is information until it is interpreted and 
enables some form of action (even if only to decide that it is irrelevant). Even if accessible 
one click away, until it is interpreted – by a human or a machine – it is meaningless, and thus 
useless. When information is interpreted, then it can be matched with, and brought to bear 
upon, the particular problems your business or organisation is addressing. To turn your 
information into actionable knowledge, it is necessary to understand the connections between 
it and your business processes. This brings us to the kinds of pressing questions now facing 

                                                        
1 How Much Information?, University California, Berkeley 
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organisations: what information to use when, how to find it, who may know, who may 
already have rated its significance, how to present it to the right people in the right form at the 
right time, etc.   

This is, of course, easy to say and hard to do. Most information is not currently stored in ways 
that assist interpretation, whether by people or machines. People can always interpret 
information given enough time and skill, but these are scarce, valuable resources. Put bluntly, 
there’s plenty of information technology in use, but barely any knowledge technology.  

If knowledge assets are to be managed effectively, then Advanced Knowledge Technologies 
that render information interpretable in order to enable effective action must be a part of the 
solution. AKT is very much about ‘ the economics of attention.’  Our goal is to release people 
from coping with the information deluge, in order to focus on the really pressing, hard, 
interesting problems. AKT consortium technologies already enable machines to do some of 
the basic interpretive work: filtering, classifying and recommending information. We can 
already intelligently present hyperlinks to assist browsing, and can link people to relevant 
experts. We have a suite of tools for enriching content with conceptual information, 
automatically, semi-automatically, and where a human is required, manually. 

*,+
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Dealing with knowledge is easier said than done (witness the dreams, and failure, to codify 
expertise as rules in any but extremely well understood domains). Most often it lies within an 
organisation implicitly, out of sight, undervalued and underused. Often, it leaves the building 
each night at 5pm. When people move from department to department, or to a competitor, 
they take their knowledge with them. Expertise that has been built up over years can be lost 
overnight. 

Managing the flow of knowledge around an organisation is a challenge. More precisely, it is 
six challenges. Failing to meet any one of these challenges can derail an organisation’s ability 
to use its knowledge assets to its best advantage. 

We see the six generic challenges for knowledge management as follows: 

• Acquiring it: Although we often suffer from an overdose of data – infosmog – all too 
often the problem is that the knowledge available is insufficient or poorly-specified. The 
challenge here is to get hold of the information that is around, and turn it into knowledge 
by making it usable. This might involve, for instance, making tacit knowledge explicit, 
identifying gaps in the knowledge already held, acquiring and integrating knowledge 
from multiple sources (e.g. different experts, or distributed sources on the WWW), 
acquiring knowledge from unstructured media (e.g. natural language or diagrams). 

• Modelling it: Modelling bridges the gap between the acquisition of knowledge and its 
use. Knowledge model structures must be able to represent knowledge so that it can be 
used for problem-solving. One important knowledge modelling idea is that of ontologies, 
which are specifications of the generic concepts, attributes, relations and axioms of a 
knowledge base or domain. Ontologies can act as placeholders and organising structures 
for acquired knowledge, while also providing a format for understanding how knowledge 
will be used. 

• Reusing it: One of the most serious impediments to cost-effective use of knowledge is 
that often knowledge bases or systems are constructed afresh. It is unusual for problem-
solving experience or domain content to be acquired and then reused, partly because 
knowledge tends to require different representations depending on the problem-solving 
that it is intended to do. Understanding the use and application of knowledge would 
enable more leverage to be gained from the knowledge already at hand, thereby 
increasing the returns on the investment in those knowledge assets. 
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• Retrieving it: When a knowledge repository gets very large, finding a particular piece of 
knowledge can become very difficult. There are two related problems to do with 
knowledge retrieval. First, there is the issue of finding knowledge again once it has been 
stored, understanding the structure of your archive in order to navigate through it 
efficiently. And second, there is the problem of retrieving the subset of content from the 
repository that is relevant to a particular problem. This second problem, the dynamic 
extraction of knowledge from a repository, may well set problems for a knowledge 
retrieval system that alter regularly and quickly during problem-solving. 

• Publishing it: The challenge of publishing or disseminating can be described as getting 
the right knowledge, in the right form, in the right place, to the right person, at the right 
time. Different users will require knowledge presented and visualised in different ways, 
and the quality of such presentation is not merely a matter of preference, but can radically 
affect the value of the knowledge to the user. Getting presentation right will involve 
understanding the different perspectives of people with different agendas, while an 
understanding of knowledge content will help to ensure that important related pieces of 
knowledge get published at the appropriate time. 

• Maintaining it: The last challenge is to keep the knowledge repository functional. This 
may involve the regular updating of content as content changes (e.g. as price lists are 
revised). But it may also involve a deeper analysis of the knowledge content. Some 
content has a considerable longevity, while other knowledge dates very quickly. If a 
repository of knowledge it to remain active over a period of time, it is essential to know 
which parts of the knowledge base must be discarded and when. Other problems involved 
in maintenance include verifying and validating the content, and certifying its safety. 

Each of these six challenges requires a multidisciplinary strategy. They also implicitly define 
a seventh challenge: to produce an integrated response to the six challenges. “ Integrated” in 
the sense of embedded into an organization’s existing infrastructure, knowledge flow and 
working practices. And “ integrated” in the sense that we need a seamless way to manage 
knowledge throughout its lifecycle, where a system would facilitate, for example, both the 
acquisition of knowledge and its retrieval. The links between the challenges are related to 
issues such as, for instance, a common infrastructure, and a life cycle model that treats the 
various challenges as elements of a global process.  

Knowledge 
Acquisition 

Life Cycle and 
Integration Issues 

Knowledge 
Maintenance 

Knowledge 
Publishing 

Knowledge 
Retrieval 

Knowledge 
Modelling 

Knowledge 
Reuse 
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This is the background to the creation of the 
project AKT: Advanced Knowledge 
Technologies. AKT is an interdisciplinary 
research collaboration, funded by Britain’s 
EPSRC, to address the six knowledge challenges 
in an integrated fashion, developing technology 
and an understanding of the dynamics of 
knowledge within an organisation or firm to 
facilitate the management of knowledge and the 
extraction of value from it. 

The six challenges described above – which 
every knowledge manager will recognise – are 
the organising principle behind AKT. The major 
technology development workpackages within 
the project are each focused on one of these 
challenges. Of course, an integrated approach is 
essential, and other workpackages are devoted to 
ensuring integration between the approaches to 
each challenges, and to ensuring underlying, 
lightweight, flexible infrastructure support.  

To this end, the second focus of the AKT project 
is on a number of testbed scenarios. These are 
real-world problems, which exist independently 
of the project, to which we will apply our ideas, 
ensuring relevance, practicality and applicability. 
The challenges will drive our theory; the testbeds 
will drive the applications of that theory. 

It can be seen from the discussions of the 
knowledge context that technology is already part of the problem. The Internet is a 
technological creation, and it is technology that will be required to get the most out of the new 
developments of the semantic web. And information overload is caused chiefly by 
computational storage methods multiplying the amount of knowledge that can be stored 
enormously while diminishing the costs of the storage. Whether these are seen as 
technological problems or technological opportunities, it is clear that technology is an 
essential part of maximising the use of an organisation’s knowledge in the knowledge context 
we have described. 
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�Ia=Q"SKg�QINnJ=PIHGr NnQ"L V\�pVnW=d�HK] QlSUJT�md>W=WI^?Vk�pH�J"L JINnW"g`g6PTF?r NnQ\HGr W"FRVeX`JI�=Q?ge�"L JTV�Q"fIW"P?FI^�W=d��"SUWI^|PRNOHKV�QlFR^g�Q"SvZnJ\HKV�]�a=J"SoJ�SUQT]�gYQcHUJ"Sqr Q"L V�Q"SUJxWTdwFRJI_hLMr _|rMf"L J`bRQ"LMP=J`NnWhg��=Q"SoJI^iHKW`HGaRJ�Z\F=W=]��qacW=]CHGaRQIH _?WTJRVrMFIHKW�^TJRV\r _|F"��QIVnVOJhg�f"L }�QTF=^�g�Q"SGZ�JcHGrMFR_ys���FIV\P?S��"SKr V\rMFR_l�6HGaRJ"F"��HGaRQIH�Q�SoJ=NOJ"FIH�V\P?SzbRJI}�rMF,HqacJ�h�n�I�?�I�`� �R���O�k�pso�"�=s� ? "¡��?L QINOJ=^xJ=d�d>J=N¢HGr b=J�Z\F=W=]�L J=^=_TJ�g�Q=F=Q=_=J"g�JTFRH�QTV�W=F=JxW=dmHKa=J`H�J"FDJ=VnVOJ"F�HGr Q"LSUJT£"P?rMS�Jhg�JlF�HKV
W=d�g�Q"FRQT_=Jhg�JlF�H rMF�HGacJeEqFRH�J"SqFcJ\HuQI_"Jhs
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HKWI_=JIHGaIJ"S�L JTQR^|rMFR_Q=NnQI^=Jhger NOV�QlFR^¾rMF=^"P=VOHGSKr Q"LMr VOHKV�dzSUW"g¿QF?Phg�f=J"SÀW=d¾g�Qnj�W"SÁf"LMPRJÂN\a"r �Ã�KJhsÄ_3s��F"rML JIb=J"S��ÆÅ\«w��ÅI©3�Dµªµw¹y��´"W"LML V\� ´?WI}=NOJ"¡Q"F=^Ça?r _|aÈH�J=NkaÉdzrMSGgYVÊ��J3s _msËµpWI_"VO}=Vn�EGFIHKJI_hSoQ"Lu³3W"LMPIHGr W"FcVk��©lJ"LMr NOH�J=Nna"�Ìµyµ�Ík¡�HKW^hr VnNkP=VnV HGaRJ S�JR£|P"rMSUJ"g�J"FIH�V HGaIQIHrMFc^|P=V¢HGSz}Î]�W"P?L ^¨]8r V\aÏHKWC�?L QINnJ¨WTFÏHGaIJZ\FcW=]8L JI^?_=JiH�J=Nna"F=W"L WI_hr JIV6WTd�HGaRJ�dzPIHKP"SUJ|s³"« ­I«ÐE�EÑ��aIJ"L ^.QIHx¹hWIH�HGrMFR_|aRQhgÇrMF�«w�?SqrML�kº"º|Ò PTFc^=J SÓHqacJ NnWIW"S�^hrMFIQIHGr W"F WTd�ISUWTd�JIVnVnW"SÔ¹yr _=J"L�³ya=QI^"f=W"L HG�ÁrMFIbcWlL bcJI^L J=Q=^|rMFR_ Z\FcWI]8L JR^"_=J HUJIN\a"FcWlL WR_T}Q=NnQI^=Jhger NOVËdUSUWhgÕHGaIJÖ�u­h�6²TP?S�WT�cJ°Q"FR^HGacJ[�p³¬rMFD^hr VnN\PRVnV\r W"FIV�WTF6HGaRJirMFR^|PRVOHGSqr Q"LSUJ=£lP?rMS�Jhg�J"F\HKV HGaIQIH ³"«A­\« E acQI^J"LMr N\r HKJI^ys
©ªa=J=V~J×g�JIJIHGrMF=_=V�r ^=JlFRHGr dzr JI^�Q�d>J"L H�F=JRJI^]�r HGa"rMF rMF=^hPRVOHGSz} d�W S «m^TbRQ"F=N~JI^­hF=W=]�L JI^=_"J ©?J=N\aTFcW"L WI_|r J=V Q"FR^VIZnJIHUN\aIJ=^�HGaRJ×rMFIHUJ"LML JTNOHKP=Q"L�QR_"JTFc^TQ�HGaIQIHJIb=W"L b=JI^xrMFIHKW	« ­I©�s
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Q"FIQ"SUN\a"r N	SUWTWIHUVX�HGa=J SUJIQ=VOW"F�d�W"S
r HKV`V\PRNnNOJ=VOVDWTd NnW"P?SoVnJ X L JIQIb=J PRV`Q"L V~W�]8r HGaÆQ�HKQ"FI_hL JI^�Vk�=QR_|aRJIH�HGr�6xJTfªs3©ªaRJ
6`J"f�r V`^=J=V\r _"F=JI^Ëd>W"S�a"P?g�QTF�NnW=F=V\P?g��RHGr W"F"�AQlFR^ HGaRJ�SoJ=VnWTP"SUNOJ"�GaRJ=QIbI}�QINOHGr b"r HGr J=VxW=d Jc�RHGS�QINOHGr W"FQ"F=^×rMFRH�J"S��"SUJIH�QIHGr W"F�W=d8rMFcd�WlSvg�QcHGr W"FÆQ"S�J�WIbIJ"SU]8aRJ"LÄgerMFR_|L }�L J=d�H�d>W"SÌHGa=J�a"Phg�Q"F�P=V~J"S·s�6`J"f �cQI_=JQ=d�HKJlS�]�JTf��RQ=_=J r Ve^=W=]�F"L WIQ=^=JI^|��rMFRJ=d>dzr N\r J"F�HGL }�JI�=Q"g6rMFIJR^|� a"P?SqSKr JI^hL }�QIVnV~JTV~VnJI^�Q"FR^�VOHKWlSoJ=^"�AQTF=^�"SUWTfcQTf"L }.F=JIb=J"S�L W=WhZOJ=^�QIH�QR_"Q"rMFhs�¼�r VOHGSqrMf?P�HKJI^|��Z\FcWI]8L JR^"_=J"�GrMFIHUJlFRV\r b=JË]�W"SvZ\�ÌQTF=^�HqacJ¸f?S�W=QI^=J"SrÄge�RJ"S�QIHGr b=JRV¨WTd`HGacJ�Z�F=WI]�L JI^"_=J�JINnW"F=W?g	}"��g�J=QTF�HGacQ\H�W"S�_?Q"F"r VnQIHGr WTFcV¨]8rMLML�FcJ=JI^�HKW�JI�T�?L W"r H
6`J"f:9�rMFIHGSoQ"FRJcHÏS�JIVnW"P?SoNnJIV�Q=V�d�Q"S�QRV��=W=VOV\rMf?L J"��f"P�H°r HKV�d�W=N\P=V�W"FÀ�"SoJIVnJ=FIHKQIHGr WTF:d>W"S.a"Plg�QTF�=J"SoNnJT�RHGr WTF`rMFcN\S�JIQ=V~JIV�HGaIJ ;�rMF=d�W=VIg�WT_h{Rd>W"SAg	Q=Nka?rMF=J"�UV\PT�?�RWlSoHOs
«uFÏJcbcWlLMPRHGr WTFÏW=d¦HGaRJ<6xJTf"{ V�rMF=dzSoQ=VOHGS�P=NOHGP?SoJCr V�SoJT£"P?rMS�JI^3s>=nW"LML W=]�rMFI_°HGaRJ.b"r V\r W"FÏWTd?6A@Rµ�{ V�©3rÄgÅ?JlSKFRJ"S�V\�¢Í¢JRJl�mg�WIbIJ=V
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• E ���BFhHKW`dzrMF=^`Q"F6W"F"LMrMFcJeNnW=P"SUVOJ"�ª}=WTPDVOJ=Q"SoN\aDd>W"Su�=WIVnV\r f"L J`N~WlP?S�V~J[�?S�WIb"r ^=J"SUVk�pNkacJINIZ	W"F�HGaRJ"rMSVOHKQIHqP=V\�p^=W=]8F?L WIQ=^xNnWTP"SUVOJ`^?JIH�Q"rML V\�pN\aIJ=NIZ
HGa=Q\H HGaRJI}�g�JIJ\H }=W"P?S�SoJ=£"P"rMSUJ"g�J"F�HKV	Q"FR^iHKa=QIHw}=W"PdzP"L dzrMLML�HGa=J"rMS�V\�|dUrMLML=rMF6Q"F6Q"�?�"LMr NnQ\HGr W"F6d�W"SGg�Q"F=^eHGSoQ"FRVnd�JlSpHqaRJ6QT�"�?S�WT�?Sqr Q�HKJedzP"FR^?Vcs
• G&H ' H�I 	�Fª}=W"P`VnJ�H�QTFDQT_=J"F�H HKWiL W=WhZ�d�W"S Q=F=^�g	QhZnJxPIVnJDWId�Q`VnJ"Szb"r N~J`]�a"r NkaDQ=NnNOJRVnVOJ=V	NnWTP?S�V~J�"SUWIb"r ^=JlSUVk�6b=JIHUVCLMrÄZnJ"L }�NnQTF=^hr ^"QIHUJTV°PcV\rMFI_�QlFcWIHqa=J"S[VnJlS�b?r NnJ�QTF=^�dzrMFRQ"LML }�SUJIHGSqr JIbRJTV.NnW"P"SoV~J^"JIVnN\SKr �RHGr W"FIV�Q"FI^ SUJI£|P?rMS�J?g�JTFIHKVIs�JhW"P?SÏQI_"JTFRH¨N~QlFÀHKa=J"F¾�"SUJIVnJTFRH°}=W"P®]�r HGa¾QÁLMr VOH¨W=dNnQ"FI^hr ^=QcHUJ=V	]�a"r Nka�g�JRJcHu}=W"P"S SUJI£|P?rMSoJhg	J"FIHUV	Q"FR^x]8acWTV~J[SUJ=£|P?rMS�J"g�J"FIHUV¦}=W"P�g�JIJIHG�pdzrMLML"rMFDQ"FQ"�T�?LMr NnQIHGr WTF¨d�W"Svg¯Q"FR^|�YdUrMFcQ"LML }"��J?ge�"L WI}¨Q¨V~J"Szb"r N~J°HKWCFcJI_"WIHGr QIH�JÖ�RQI}hg�JlFRH`H�J"SKg�VËQlFR^¨HKWJ"F=VkP?S�J�HqacQIH�N\S�JR^|r HuQINnN\SKPIJR^`dzS�Whg�WIHqacJlSurMFRVOHGr HGPIHGr W"FRVYr V	SoJ=NnWI_hF"r KOJR^ms
�>���L�M�N�M��	����O�$PRQ����&�M'S�T���C	���HKW¨^hSqr bcJ°HGa=JÖSUJI£|P?rMSoJ|g�JTFRHKV\��Q"FR^�VOJIH`HGaRJ,VOH�Q"FR^"Q"So^"Vn�6d�W"S`HGaRJ³ªJ"g�Q"F�HGr N36DJTf�HKW6VkP"�=�cWlSoHuW"So_TQ"F?r VnQ\HGr W"F=Q"L?Z\F=WI]�L JI^?_TJxg�QlFcQI_=Jhg	J"FIH¢s�=nW"SwrMFcV·HKQ"FRNnJ�D
• 
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As we have emphasised, to say that technology is crucial is far from saying that it is 100% of 
the solution to KM problems. Technology lives within other contexts than the knowledge 
context. Technology has to be used within organisations to meet the problems to which those 
organisations need to respond. Therefore it is essential that we come to understand the 
particular requirements of the firms and organisations that will wish to use advanced 
knowledge technologies, so that we can provide genuine solutions to real problems. 

The aim of AKT is to develop a deeper understanding of the dynamics of knowledge in a 
technological, industrial context, the ways that knowledge might be said to ‘ flow’  around 
organisations, and how the use of knowledge should be integrated into the Semantic Web. 
This will enable us to become a knowledge service provider. AKT’s research will enable 
knowledge solutions to be tailored to particular knowledge problems, rather than requiring 
your whole knowledge management practice to be uprooted and replaced. 

Put another way, AKT’s research agenda is not: develop technologies to facilitate knowledge 
management. Rather, the agenda is: understand the dynamics of knowledge, and thereby 
understand the roots of knowledge management problems; understand the properties of 
knowledge, and thereby develop the most effective representations and technologies; 
understand the capabilities of knowledge technologies, and thereby match appropriate 
solutions with problems. L MONOPDQSR&TVU�MONXWYMOZ\[�MO]�^`_aP�NDZOPcbedDMOUDfgWah�R
 
What do we mean by the dynamics of knowledge? At this early stage, suffice to say that we 
aim to engage with a wide variety of perspectives on issues such as the nature of individual 
and collective organisational knowledge, how ‘ it’  may be said to ‘ flow’ , or what it means to 
say that we have ‘captured’ , ‘stored’ , or ‘ reused’  knowledge. Do different technologies 
encourage the dominance of particular metaphors for knowledge? For instance, what 
assumptions do we make when we use formal ontologies to ‘model knowledge’? We draw 
inspiration from relatively recent work that has articulated the nature of the “ practices”  from 
which the term community of practice derives its name, a concept that has gained enormous 
currency in recent years within both the KM research and business communities.  Practices 

are the stuff of everyday office life, 
emerging through the interplay of 
tacit processes and formal artifacts 
(see left). 

For instance, we see formal 
ontologies (regarded by many as a 
foundation for the Semantic Web) as 
symbolic tools within a community of 
practice. We have shown that when 
there is reasonable consensus, it 
opens the possibility for introducing 
knowledge services based on an 
ontology co-constructed by 
knowledge engineers with 
stakeholders. An ontology can reify a 
“shared world view”, codifying 
“well-defined roles”, “ specified 
criteria”  and “codified procedures” as 
described by Wenger. We regard 

symbolic representations such as ontologies as boundary objects whose role is to support 
communication and negotiation over meaning between communities of practice.  
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Understanding what we have termed ‘ knowledge dynamics’  will draw on our expertise in 
cognitive science, philosophy and collaborative work processes, and as we build and integrate 
technologies, we will maintain an ongoing dialogue with other leading KM research and 
industrial groups for whom this is of particular interest. This should lead to a much deeper 
understanding of how knowledge technologies impact, and are moulded and sustained by, the 
everyday work practices of the communities using our tools.  * ]XM�+SW�Z-, QVU/.O_aPs[�M�]�^`_aP�NOZDP10OPkQ32DW�h�P�R
In tandem with studying knowledge dynamics, the design and implementation of our 
technologies will be shaped by a number of principles: 

• We will aim for maximal flexibility. 

• We will incorporate the best aspects of standard or well-known software (if Lotus Notes 
will do the trick, then why force people to learn new languages and interfaces?). 

• We will aim to influence standards. 

• The Internet is crucial. We hope that much of the functionality we provide will be 
accessible using a standard web-browsing interface, and we will focus on how knowledge 
can best be represented, used and managed on the Semantic Web. 

• We will not try to integrate our approaches by providing a single overarching system. 

• We will not assume that users will be willing or able to scrap their existing systems, learn 
new representation languages, or reorganise their 
knowledge management teams. Of course, solving 
a problem or responding to an opportunity will 
require change to corporate practice. Nevertheless, 
our research is intended to help determine the 
appropriate amount of change, and so avoid the 
extremes of mere cosmetic tinkering on the one 
hand, and overreaction on the other. 

• Where we do provide new methods, languages, 
tools or whatever, we will always seek a flexible 
approach to dissemination and product take-up, to 
provide all and only the knowledge services our 
users need. 

Our project is focused and structured around the six 
knowledge challenges outlined above. However, that 
does not mean that we are forcing knowledge managers 
and other professionals to ‘see’  or conceptualise 
knowledge in a particular, rigid, way. We maintain that 
the six challenges will present themselves in different 
guises to anyone who is concerned with the problems of 
maximising the value of knowledge. (See the Appendix 
on how AKT’s lifecycle models maps to other 
knowledge lifecycle models.) 
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To an extent, the technical agenda of AKT is relatively unpredictable, given our remit to 
perform imaginative research and to “ think the unthinkable” . But the general pattern of the 
first few years of the project is clear, and will aim to pull together all our strengths (see box) 
and harness them to the problems and goals at hand. 
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Knowledge acquisition (KA) is a field which has reached a certain level of maturity. It began 
as part of the drive to build knowledge-based systems, and was a line of research devoted to 
developing methods and software tools to provide knowledge content for such systems. There 
are many tools and techniques available, and a number of integrated workbenches and 
methodologies on the market. It is not the intention of AKT to reinvent this particular wheel. 

However, where AKT can make a difference is in a number of tricky, non-mainstream areas 
of knowledge representation from which the extraction or acquisition of knowledge is non-
trivial or poorly-understood, such as group KA (the acquisition and integration into a single 
model of knowledge from a number of experts), incidental KA (the acquisition of knowledge 
as a by-product of other processes) and diagrammatic KA. 

One area of particular interest is that of multimedia KA, i.e. coming to understand (finding 
models and structures for) knowledge expressed in non-text media. One example of this 
might be discovering the relationship to an organisation’s business processes of a series of 
videoed ‘war stories’  or other shared experiences; another might be the marking up of mpeg 
files with semantic tags. The range of possibilities opened by the use of multimedia in a KA 
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context is both an opportunity and a problem. The opportunity depends on making effective 
use of the extra expressive possibilities that using media other than text suddenly confer. The 
problem to be faced is that text is much the most tractable medium for knowledge 
representation (hence the relative progress made by text- and logic-based KA), and that new 
regularities and techniques will have to be learned and created. 

Another area where we would expect to make progress is the integration of natural language 
information extraction (IE) techniques with standard KA methods, for example applying 
domain ontologies to facilitate the IE from texts. Such ontologies could be automatically 
generated for simple IE tasks. 

A third area is that of artefact enrichment, in other words, methods, languages and logics for 
annotating and enriching the content of objects such as web pages, KA materials, hypertext 
fragments (e.g. in a protocol analysis tool) etc. 

Finally, the field of KA can be transformed from its current state by a shift in the technologies 
available for it. There are two obvious directions of research to exploit here. First, there is the 
harnessing of the Internet. As noted above, there have been integrated sets of KA tools in 
workbenches, but such integration can be carried a step further by integrating the tools in a 
web-based environment, thereby allowing, e.g. the use of web-based libraries of knowledge 
model components, or the generation of knowledge models in XML. 

The second direction of technological change for KA is that of software agents. Much KA, 
e.g. from information repositories on the WWW, might be automated by using intelligent 
agents, armed with structuring schemata such as ontologies of the domain in question. 

In knowledge modelling, the central issue with which our vision is concerned is the semantic 
web (see box). The Internet and the WWW are clearly key focuses of AKT’s future 
development and exploitation, and we will need to track and influence the development of the 
semantic web. We shall  investigate the emerging suite of languages for expressing 
knowledge and exploiting the possibilities of the semantic web. The use of ontologies, 
powerful formalisms for expressing and structuring conceptual schemes for domains (as noted 
above), will be a central idea to look at here, but will not be the only focus of our work. 

There will also be a drive to examine special-purpose modelling formalisms for particular 
important subsets of discourse. One example will be the modelling of best practice 
procedures; the dissemination and sharing of best practice across an organisation or firm is 
clearly going to be one of the most important applications of knowledge sharing. Another 
example, again central to our user base’s concerns, is the modelling of argumentation and 
design rationales. Often with an artefact – which may be a piece of knowledge as well as a 
concrete object – knowing what design decisions, constraints and pressures led to the creation 
of an object of that particular form is key to understanding a domain. 

Finally, we are also working on the next generation of general purpose tools to support 
knowledge markup (i.e. enabling users to enrich web content semantically). These tools assist 
in the creation of one or more semantic layers from different perspectives, using different 
ontologies, and amenable to multiple representations for different user groups. 

In knowledge reuse, the aim will be to exploit the software engineering principle of reuse as 
much as possible. An obvious place to start will be the field of knowledge engineering, in 
which there are basically three reusable types of object. First, as discussed elsewhere, there 
are ontologies. Second, there are problem-solving methods (PSMs), which describe ways of 
solving particular problems, and specify the types of knowledge that will be required for the 
method to work. PSMs are generic objects – hence reusable – and when knowledge of the 
requisite type is acquired and used by the method, the result is a domain-specific description 
of the problem-solving in the domain. Thirdly, there is also the possibility of reusing 
knowledge bases (KBs) themselves, and we shall be looking at ways of adapting existing KBs 
for use in other contexts. 
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Of course, not all reusability issues are based around knowledge engineering. For example, it 
is possible to identify user profiles, such as navigation strategies for getting round a complex 
website. Reuse of such strategies is very likely to be a valuable extension of our web 
technologies. 

In knowledge retrieval, the aim would be to develop user-friendly tools for retrieving 
knowledge from repositories. One obvious place to begin is to try to exploit natural language. 
The use of natural language in retrieval has two aspects. First, there is the use of natural 
language as the basis for the interface to our knowledge services. For instance, ontologies 
could be used to interpret knowledge queries in natural language forms from users. Second, 
there is the extraction and retrieval of information from texts and other unstructured sources. 

The other focus of our effort to meet this challenge is focused around the technologies behind 
the interface. Our expertise in a number of areas, such as search engines, multimedia thesauri, 
capability decisions and statistical sampling will be used to increase the efficiency of retrieval 
technologies, and to provide technologies that cope with the new demands of the semantic 
web. 

In particular, we are very alive to the technological possibilities of the enriched markup of 
web pages. Given the central importance of the Internet, web pages will clearly be a vital 
storage and dissemination medium for knowledge. The use of semantic markup technologies 
such as XML or RDF, driven by our proven knowledge technologies such as ontologies and 
dynamic hypertext link generation, will enable efficient and accurate retrieval of web pages 
from the web itself, or from highly structured and possibly very complex intranets. 

For the challenge of knowledge publishing, there are two promising areas for the beginning 
of our work. Firstly, there is the construction of visualisations. These are essential for making 
knowledge usable, however well managed it is before it reaches the user. The aim would be to 
take the knowledge that is stored in knowledge models and synthesise web pages from such 
models according to the requirements of the user. Agent technology could be exploited to 
publish online; another line of enquiry would be the use of natural language summarisation 
tools linked to automatic web publishing tools. 

Secondly, there is the personalised presentation of content; methods for doing this may be 
elicited from computational linguistics and natural language generation technology, or 
multimedia authoring tools and distributed link services. 

In knowledge maintenance, the challenge is to ensure the continuing usability of knowledge 
models and other artefacts after creation and their original exploitation; clearly this is a 
prerequisite of reuse. We will be applying our experience on essential post-development 
maintenance issues, such as verification & validation, certification and auditing. Tool support, 
e.g. debugging tools, will also be an issue we will be addressing. 

An interesting part of the knowledge maintenance challenge is the idea of understanding the 
quality of the knowledge, which of course is an essential factor in any decision to continue 
maintaining or scrapping some knowledge repository. Placing a value on knowledge assets is 
one such theme we shall be examining; the economics of intangible assets such as knowledge 
is an interesting area for study. As it stands, few knowledge asset valuation methodologies if 
any focus on the content or context of the assets themselves; this is likely to be a key issue 
with respect to understanding the place of knowledge (and knowledge technologies) in its 
real-world context. A further intriguing issue that follows from this is whether it could be 
useful to ‘ forget’  knowledge, and what ‘ forgetting’  might mean in such a context. 

Of course, an important meta-issue is the integration of the various approaches to the 
challenges. There are a number of strategies in place to do this. Of course, as we have pointed 
out already, it would be a grave mistake to assume that technology was the major part of any 
solution to knowledge management problems. Technology can make a massive contribution, 
but we must be prepared to fit into the frameworks of our potential users, rather than 
expecting them to adopt our views. 
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Nevertheless, it is clear that we should have a view of the lifecycle of knowledge, and ensure 
that we can link our approach based on the six challenges to others’  understanding of the flow 
of knowledge in their institution. We have already discussed how the six challenges are 
ubiquitous within knowledge management (and in the Appendix show how they can be 
mapped onto some other well known models). As a further structuring principle, we 
recommend the use of the knowledge engineering and management methodology 
CommonKADS (see Further Reading) as a standard for documentation and development. 
This does not mean that we advocate following the method precisely or completely, but it 
does constitute a clear, understandable and thorough amalgamation of software engineering 
and knowledge engineering. To that extent, it is a welcome advance in the field. 

In terms of infrastructure, the aim is for AKT to create a light infrastructure giving maximal 
freedom and Internet-accessible API. A layered approach will be used to achieve 
interoperability. A ‘ knowledge bus’  will mediate knowledge-level interoperability between 
applications, and work is underway to examine precisely what expressive power such a bus 
will need. The current version of the infrastructure, AKT-0, is web-based, using HTTP and 
RDF(S)to communicate knowledge about relevant concepts and instances between a web-
browser and an ontology service. As the project continues, the scope and scale of this 
infrastructure will increase dramatically and appropriately. 
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It is an explicit aim of the EPSRC’s Interdisciplinary Research Collaboration (IRC) 
programme to encourage imaginative and far-sighted research. Nevertheless, the AKT 
consortium wishes to see its own work taken up and used as cutting edge methods for 
knowledge management and leverage in industry, government, science, etc. The aim is for the 
project to form the centre of an entire research programme; we wish to attract researchers in 
knowledge management and knowledge technologies in both the academic and industrial 
communities. We hope to bring interested parties together for related consortium-led research, 
partly by acting as a magnet for the best thinkers and thinking in the field, and partly by 
providing a conceptual framework in which the links between disparate research programmes 
are made clear. 
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To this end, active support for our research programme has been sought throughout the 
process of setting up AKT. At the time of our initial application, seventeen companies, from 
blue chips to hi-tech, had pledged some level of commitment to AKT. 

Active Navigation  Baker Hughes 

BG Technology Boeing 

BP Amoco British Airways 

Clifford Chance Epistemics 

IMS ISX 

Open University Learning 
Technologies and Teaching Office 

Parametric Technology 

QinetiQ Rolls-Royce 

SELLIC Teknowledge 

Unilever  

 

We are grateful for the support provided by all these organisations. Throughout the AKT 
project, we intend to add to this list. We are confident that as our research is disseminated 
through the research community, the quality of our approach to the six challenges will 
become clear.  

There are three main ways of following AKT, depending on the level of interest.  

1. As academics, we are disseminating our research through the public domain: journals, 
conferences and workshops. Our website +,+�+.-0/�13254&687�-94&6;:  documents the progress of 
the project, and we are already making an impact at major conferences. 

2. A number of interested organisations will have a direct link with the consortium via 
the AKTors club, in which they will declare a specific interest in the AKT research, 
with an identified point of contact. 

3. Throughout the six-year run of AKT, a steering committee made up of senior and 
committed industrialists will oversee the research produced by AKT. The committee 
will not direct our research, and neither will the companies represented on it provide 
money. In this sense, AKT is independent. However, the committee will comment in 
detail on the quality and relevance of the research we have performed. In this way, we 
will ensure that AKT’s products are targeted to the actual problems of knowledge 
management as understood on the ground. 

As well as this, we are applying our technology to a series of testbeds, real-world problems 
for knowledge management that will play a triple role in our research programme. 

1. They will help prove the concepts associated with our research. Success here will 
show that our approach can work in real-world situations – and could also help to 
show where there are problems. 

2. They will facilitate the integration of our approaches to the six challenges. 

3. They will engage our users with the project. 

The testbeds include: 

1. Knowledge auditing – This is the problem of identifying areas within an organisation 
where knowledge crucial to its business processes is missing, out of date or otherwise 
inaccurate, and areas where the organisation has a particular knowledge strength. 
Knowledge audits will help organisations (a) acquire the knowledge that they are 
lacking, and (b) preserve their competitive advantage by exploiting areas of strength. 
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2. Industrial design processes – In large manufacturers, development of new products 
from conception to market may take years. Redesign or replacement inevitably puts 
strain on such firms’  knowledge resources. Lessons painfully learned in one iteration 
may be lost as the people involved move on within the firm or elsewhere. Storage and 
maintenance of experience, for example on corporate intranets, can help preserve the 
knowledge; the management problems this raises are exactly the sort of area AKT is 
interested in. Rolls-Royce will work with us on this testbed. 

3. Publishing – With large repositories of unstructured or partially structured text, 
perhaps on heterogeneous topics, the difficulties of searching for particular relevant 
items are well-known. Using a large corpus of scientific papers, we are applying 
natural language processing techniques to extract specific types of information. 

4. Scientific research management – Perhaps the most pure example of knowledge work 
is that of scientific research. We have the perfect testbed under our noses – we will 
use our own products to coordinate our own research. 

It is expected that other testbeds will be developed from the interests of AKT club members. 

Our independence and our remit from the EPSRC ensure that our research will be visionary, 
and will go beyond current approaches to transform the field. Our links with industry will 
ensure that our products are practical and applicable to real-world situations. 
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For two and a half millennia, the study of knowledge was driven by the question “ how do we 
know what we know?” The aim of the philosophy of knowledge – epistemology – was to 
prove that our reasoning was sound, and that something known is somehow distinct from 
something merely believed, against the arguments of a sceptical observer. This, of course, is a 
perfectly legitimate intellectual quest. 

However, in recent years the study of knowledge has focused on a rather more prosaic aspect 
of knowledge. Knowledge has an economic value; it is a resource. Knowledge can provide a 
person, a firm or a country with a competitive advantage. It can lead to innovation, to smarter 
methods of production, and to informed management and understanding of risk. The 
justification of knowledge has become less of an imperative than the leveraging of it to create 
value. 

In this context, our understanding of knowledge has changed dramatically. Knowledge, in this 
view, need not be a psychological state; organisations, computers and processes as well as 
people may hold knowledge. It can be bought and sold, used and misused. 

Nevertheless, we certainly do not know all the properties of knowledge. What is a piece of 
knowledge worth to its owners? What processes are reliable producers of knowledge? Can the 
completeness of a body of knowledge be assessed? How does a piece of knowledge alter, if at 
all, when its representation alters, and how tight is the connection between knowledge and its 
representation? Can we know when a piece of knowledge has reached the end of its useful 
life, and if so, how? Where can tacit knowledge be found, and how? How can different 
understandings of some domain be merged to provide a single model? There are countless 
epistemological problems waiting to be answered. 

AKT, by virtue of the breadth of its scope and the depth of its ambition, will be obliged to 
address these questions, and others just as fundamental. To an extent, the technologies we 
develop will change the way that knowledge as a resource or a commodity is understood. By 
advancing coherently, rather than piecemeal, we have a chance to develop an intelligible view 
of what knowledge is. In some sense, we are (re)defining knowledge instrumentally by 
specifying or circumscribing what it can do. 
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The knowledge economy is here to stay. Companies are already negotiating the seismic shifts 
of e-commerce, and politicians of all creeds are clear that for any country to get ahead, the 
best way is to exploit the productivity that knowledge can produce. No-one is going to 
advocate a return to a muscle-bound economy, where low wages and low education attract 
low-grade unskilled manufacturing and labouring jobs.  

We can expect to see more e-government. Government infrastructures the world over are 
‘going digital’  – but will they reap the benefits that a knowledge-level infrastructure can 
provide? Yet the limits of what can be done with knowledge will be set, not by the 
imagination (or perhaps the lack of it) of our rulers, but rather by the capabilities of the tools 
that government has on its collective digital desktop, and the quality as opposed to quantity of 
information and expertise it can readily access in a coherent manner. 

To that extent, Advanced Knowledge Technologies are key not only to the transformation of 
Britain into a fully-fledged knowledge economy, but also to the goals and policies of the 
politicians and businessmen who want to be part of that transformation. Through our steering 
committee and wider links with the non-scientific world, we intend to make available the 
‘next generation pens and pencils’  of the 21st Century knowledge society. 
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There are a number of different views of knowledge in organisations. This is not the place for 
an exhaustive survey, but as you may be familiar with other models, we’ ll just skim through 
three in order to show how they map to AKT’s six knowledge challenges. 
�����������������������������! #"�$%������&
For a simple, and well-known, opener, consider Nonaka and Takeuchi’s groundbreaking work 
The Knowledge-Creating Company. In that book, they see knowledge creation in Japanese 
firms as a series of repeat interactions between tacit and explicit knowledge, with four 
possible transfer permutations, as shown in the diagram. 

 

• Tacit to explicit. This type of transformation takes knowledge from tacit contexts (e.g. 
expertise of individual workers), and renders it explicit (e.g. in a database). This sort of 
making explicit is a central task for knowledge acquisition, where many tools and 
methods have been developed to provide exactly such knowledge capture. Furthermore, 
to make knowledge explicit, it should be represented in a usable, (human- or machine-
readable) format, where we meet the challenge of knowledge modelling.  

Tacit 
Knowledge 

Explicit 
Knowledge 

From 

Tacit 
Knowledge 

Explicit 
Knowledge To 

(Socialization) 
Sympathized 
Knowledge 

(Externalization) 
Conceptual 
Knowledge 

(Internalization) 
Operational 
Knowledge 

(Combination) 
Systemic 

Knowledge 
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• Explicit to explicit. This might involve standard knowledge sharing and transfer, such as 
the collation and storage of sales data in large databases. To find the important knowledge 
to transfer from a repository, we encounter the challenge of knowledge retrieval. Generic 
libraries may also be used to provide a basis for context-dependent knowledge to be 
expressed, which will involve the challenge of knowledge reuse (of the generic), as well 
as knowledge acquisition (of the domain-specific). Explicit to explicit transfer will also 
require knowledge repositories to be kept abreast of the latest position in the domain – 
indeed keeping knowledge up to date may involve exactly this type of knowledge transfer 
(e.g. adding new rules and deleting old ones from a rule base). This is the challenge of 
knowledge maintenance. 

• Explicit to tacit. This sort of transfer might involve using systems that contain rich arrays 
of contextual information for knowledge sharing with individual operatives, such as using 
case based scenarios of previous corporate experience as opposed to rule-based 
procedures. This sort of example is a clear case of knowledge reuse. Furthermore, given 
that the important contextual analogies will not always be clear cut, there will be the 
important challenge of knowledge retrieval. The knowledge must also arrive on the user’s 
desk or computer screen in a form which will facilitate his extracting the value from it, an 
issue of knowledge publishing. 

• Tacit to tacit. This is the sort of transfer that goes on during training, and again the 
important lessons of experience may be half-hidden in the context rather than made 
explicit. It is by finding the analogies with his or her current situation that the trainee 
extracts the value from a narrative account. Knowledge retrieval is an issue here, to the 
extent that the tacit source needs to be located, and knowledge publishing will also be a 
key challenge. 

Nonaka and Takeuchi are more concerned with the flow and creation of knowledge within a 
company, but even so we can see how each of their transfer permutations is essentially and 
directly concerned with the six knowledge challenges. Anyone who seeks to implement a 
Nonaka-Takeuchi-style structure to assist the dynamics of innovation within a firm will need 
to address each one of our six challenges. Their case studies could just as easily be 
conceptualised as a series of coordinated attempts to meet the challenges. And we have only 
discussed knowledge transfer here. Knowledge acquisition, publishing and maintenance in 
particular might all be background or input processes as well. 
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As a second example, we might look at a model 
used by John Thomas of IBM2, who sees four 
important processes as follows. 

Here the four processes map onto our challenges 
as follows. 

• Create. The creation of knowledge is an 
instance of knowledge acquisition. 

• Organize. Organising knowledge involves 
storing the knowledge in a suitable way, i.e. 
knowledge modelling. Once the knowledge is 
stored in the first place, organising it becomes 
an ongoing problem of knowledge maintenance. 

• Search. Finding knowledge obviously involves meeting the challenges of knowledge 
retrieval and knowledge reuse. 

                                                        
2  www.research.ibm.com/knowsoc/presentation  
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• Utilize. Deploying knowledge will require its being put into the right form, which is a 
knowledge publishing problem.  
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Theory and practice, of course, may differ radically. For a third example, then, we will use the 
Knowledge Program of CSC (the Computer Science Corporation), a Fortune 500 company 
with over 60,000 employees working on over 700 locations worldwide. Their knowledge 
management program was described recently by Pierre Dagneau, CSC’s Knowledge Program 
Manager, in a seminar on knowledge management, and we take our account from his 
presentation.3 Note that CSC have no formal connection with AKT; we have taken this paper 
as an example because it is an especially clear presentation of an especially successful 
knowledge management programme.  

Consider CSC’s view of the essential knowledge processes, shown below. 

 

In this view of the essential knowledge processes, we can see an important overall structure, 
moving from harvesting knowledge to leveraging it. Again, there is a different take on 
knowledge from the six challenge idea that we have developed, but it is pretty clear that there 
are strong links between CSC’s understanding of the knowledge within their organisation and 
its dynamics, and AKT’s view of the challenges to be met by any knowledge management 
methodology. Consider the six processes that CSC undertake. 

• Deposit assets. The initial creation of knowledge assets is of course an instance of 
knowledge acquisition. To ensure that the knowledge appears as an asset, i.e. as a usable 
resource as opposed to junk data, the challenge of knowledge modelling must be met.  

• Assess asset value. The appraisal and reappraisal of the value of an asset to a firm in a 
particular context is an important issue of knowledge maintenance.  

• Review and recommend assets. The selection of particular assets for use in a context is 
an instance of the challenge of knowledge retrieval.  

• Engineer assets. The engineering of assets to meet particular situations rather cuts across 
the AKT account, but depending on the context, is related to a number of challenges. If 
the assets are being engineered immediately after deposit, we have knowledge modelling. 
If they are generic assets being made domain-specific, then we have knowledge reuse, 
and in certain circumstances knowledge acquisition. If they are being amended to get 

                                                        
3  aifbhermes.aifb.uni-karlsruhe.de/dagstuhl-km-2000/presentations/ 

KM%20Seminar%20Germany.ppt  
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them in the right form for some particular use or user, then we are looking at knowledge 
publishing. 

• Deploy assets. Here to select the assets that are the right ones to deploy at some particular 
context, we must meet the challenge of knowledge retrieval. To leverage successful 
experiences – a key goal of CSC’s knowledge management program – the challenge of 
knowledge reuse is important. Furthermore, to ensure that the assets appear in the optimal 
form, particularly when the recipient will be a human user, the challenge of knowledge 
publishing must be met.  

• Retire assets. The assessment of the moment when an asset has lost its value to a firm is 
an extremely difficult task, part of the challenge of knowledge maintenance. 

Our conclusion is clear. There are a number of different ways to conceptualise the flow of 
knowledge around an organisation or firm; some of these will be very specific to a firm. This 
can make it difficult for a technology initiative such as AKT to ensure that its products will be 
relevant to an organisation. If the intention of the project is to impose a certain structure on 
the firms it deals with, then the result will inevitably be failure. But in AKT, we have isolated 
a number of challenges that any knowledge management method will need to meet, however 
the method conceptualises knowledge processes. These challenges are the structuring 
principle of AKT’s research, and so any firm can use AKT’s products by simply establishing 
which of the challenges it needs to meet. The research we perform will enable us to supply a 
complete solution for those who need one, or partial solutions tailored to particular firms’  
cultures when that is appropriate. 
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AKT is a project of extraordinary ambition, with the remit and resources to ‘ think the 
unthinkable’ . AKT aims to create technologies to take knowledge through the whole of its 
lifecycle from acquisition to obsolescence, technologies that will be integrated and yet 
flexible enough to apply to the specific problems of individual users in their organisations. 
Our systems will be grounded in industrial and other organisational contexts in order to 
understand how the dynamics of knowledge shape – and are shaped by – our tools. We 
recognise that our assumptions about knowledge technologies may be challenged as our tools 
are adopted, and appropriated by knowledge communities.  

The integration and deployment of state of the art knowledge technologies in authentic work 
contexts is the distinguishing mark of AKT, and we invite you to participate as industrial 
partners in advancing this research and development programme.  

 


