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Abstract. The increasing need of small kno wledge-in tensiv e companies for lo osely-coupled collab oration and ad-ho c kno wledge

sharing has led to a strong requiremen t for an alternativ e approac h to dev eloping kno wledge managemen t systems. This pap er

prop oses a framew ork for managing organisational kno wledge that builds on a so cio-tec hnical p ersp ectiv e and considers p eople

as w ell as tec hnology as t w o highly in terconnected comp onen ts. W e in tro duce a conceptualised system arc hitecture that merges

en terprise so cial soft w are c haracteristics from the realm of En terprise 2.0, and information pro cessing tec hniques from the domain

of Seman tic W eb tec hnologies. In order to deliv er a KM approac h that could assist in reducing the so cio-tec hnical gap, w e suggest

deplo ying suc h a solution using an in tegrated so ciotec hnical implemen tation metho dology .

Key w ords: kno wledge managemen t, so cio-tec hnical approac h, SMEs, en terprise so cial soft w are, seman tic w eb tec hnologies,

system arc hitecture

1. In tro duction. The ma jorit y of to da y's en terprise kno wledge managemen t to ols, tec hniques and metho-

dologies ha v e b een dev elop ed with large �rms in mind [25 ], and th us adhere to requiremen ts that are inevitably

in con�ict with the p eculiarities of small kno wledge-in tensiv e companies [12 ]. Curren t Kno wledge Managemen t

(KM) systems are not only exp ensiv e to purc hase, but also require the commitmen t of signi�can t resources to

their deplo ymen t, main tenance, and daily op eration. The amoun t of e�ort required for p erforming activities

core to KM systems, suc h as designing taxonomies, classifying information, and monitoring functionalit y [33 ]

is disprop ortionate to the resource capacit y of most SMEs. Moreo v er, t ypical kno wledge managemen t sys-

tems place emphasis on predetermined w ork�o ws and rigid �information-push� approac hes [26 ] that re�ect the

philosoph y b ehind w orking practices in large en terprises.

In con trast, SMEs rely mostly on informal p erson-to-p erson comm unications and p eople-cen tric op erations

[12 ] that tak e place in largely ad-ho c and non-standardised w a ys [33 ]. By and large, size and structure imply

that SMEs ha v e a set of distinctiv e needs that call for the deplo ymen t of a new breed of digital en vironmen ts

for generating, sharing, and re�ning organisational kno wledge. The managemen t of kno wledge in idiosyncratic

en vironmen ts suc h as those of small kno wledge-in tensiv e �rms can, in e�ect, signi�can tly b ene�t from k ey c har-

acteristics of en terprise so cial soft w are, lik e ligh t w eigh t deplo ymen t, �exibilit y and simplicit y of use, emergen t

and self-organising kno wledge structures, and collab oration-orien ted philosoph y .

Nev ertheless, in the absence of a kno wledge represen tation sc heme to assist in the in terpretation of the

accum ulated information, the ev olution of con ten t in a b ottom-up fashion ma y hinder the e�ectiv eness of

managing this information and ev en tually prev en t kno wledge w ork ers from transforming it in to kno wledge.

T o that end, the enhancemen t of en terprise so cial soft w are with in telligen t information pro cessing capabilities

through the use of seman tic tec hnologies app ears as a rather promising direction. Suc h a blend w ould result in

considerable impro v emen ts to the usabilit y and e�ectiv eness of en terprise so cial soft w are, and w ould enable an

SME-fo cused KM system to demonstrate the immediate and profound evidence of b ene�ts needed for kno wledge

w ork ers to accept it and use it in their ev ery-da y activities. The underpinning motiv ation in this article is

that b y lev eraging en terprise so cial soft w are applications with seman tic information pro cessing and con textual

a w areness, w e can ac hiev e signi�can t b ene�ts in managing con ten t and kno wledge, while allo wing for informal,

p eople-cen tred and ad ho c ev ery-da y pro cedures to b e emplo y ed.

The aim of this pap er is to prop ose an alternativ e approac h to dev eloping organisational kno wledge man-

agemen t systems for small kno wledge-in tensiv e companies. In con trast to t ypical approac hes, where kno wledge
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managemen t systems require sp eci�c pro cessual use, w e suggest that fo cus should b e shifted to deliv ering so-

lutions that can organically adapt to their ev ery-da y w ork practices and problem solving activities without

imp osing them from outside or ab o v e [36 ]. This approac h to en terprise kno wledge managemen t aims at the

creation of an en vironmen t where encouragemen t of activ e so cial in teraction b et w een individuals and teams,

emp o w ermen t of participation, and self-motiv ated engagemen t can promote inno v ation and assist in attaining

sustainable comp etitiv e adv an tage. This p ersp ectiv e suggests a com bination of the up to date largely discon-

nected so cial and tec hnical organisational system views.

The structure of the pap er is the follo wing. In the next part of this article, w e analyse the main premises

of the so ciotec hnical theory . W e in v estigate this concept, sho wing the link with the OrganiK kno wledge man-

agemen t approac h and the attempt for an impro v ed so ciotec hnical �t. In the third section of this study , w e

presen t the OrganiK approac h to kno wledge managemen t. W e discuss the so ciotec hnical OrganiK kno wledge

managemen t framew ork, whic h comprises of t w o pillars: a p eople-cen tred and a tec hnology-cen tred kno wledge

managemen t strands. W e outline b oth of these approac hes and illustrate a conceptualised system arc hitecture.

In the follo wing part of this article, w e illustrate the an ticipated OrganiK implemen tation metho dology whic h

is inline with the main foundations of the so ciotec hnical theory . Next, w e outline some implications for b oth

theory and practice. W e conclude with curren t researc h limitations future in v estigation directions.

2. So cio-tec hnical Kno wledge Managemen t P ersp ectiv es. Kno wledge managemen t literature has

often fo cused on t w o seemingly disjoin t approac hes: p eople-cen tred and tec hnology-cen tred strategies [20 , 31 ].

Nev ertheless, it is prop osed that o v erly stressing the imp ortance of either tec hnological or so cial comp onen ts of

kno wledge managemen t can sometimes b e misleading and conduciv e to less e�ectiv e organisational initiativ es,

since these t w o approac hes ma y , in some con texts, b e of equal usefulness [3 , 42 ]. Dra wing up on the basis of

so ciotec hnical theory w e argue that is necessary to equally consider p eople, tec hnologies and organisational

en vironmen t (in ternal as w ell as external), in order to adv ance the prosp ect of successfully deplo ying kno wledge

managemen t initiativ es [10 ].

This pap er adopts the view, follo wing Lytras and P ouloudi [24 ], that kno wledge managemen t can b e seen �as

a so cio-tec hnical phenomenon where the basic so cial constructs suc h as p erson, team and organisation require

supp ort from Information and Comm unication T ec hnology (ICT) applications� (p. 64). A so cio-tec hnical

approac h to lev eraging organisational kno wledge considers p eople and tec hnology as t w o highly in terconnected

comp onen ts of a single system and is applied to the study of the relationships and in teractivities b et w een the

so cial and tec hnical structures of an organisation [8 ]. F urthermore, w e consider b oth tec hnological as w ell as

so cial structures as con textually and m utually constitutiv e whic h are often driv en b y co-ev olutionary inciden ts

to previously unpredicted directions [22 , 34 ].

The tension b et w een the so cial and tec hnical organisational structures can b e di�cult to harmonise, ho w ev er.

The m utual constitutiv e role of p eople and tec hnology inside organisations leads to a con tin uous negotiation

pro cedure b et w een these t w o elemen ts. T ec hnical infrastructures a�ect organisational b eha viour, while so cial

structures of organisations shap e tec hnology's functionalit y . Orlik o wski [34 ] refers, in this con text, to the

notion of `in terpretiv e �exibilit y' of tec hnology to c haracterise the w a y in whic h users constitute and in terpret

tec hnology through shared understandings and meanings during its design and use. She stresses, nev ertheless,

that there are limits to the exten t in terpretiv e �exibilit y of tec hnology can b e exerted, imp osed b y the material

c haracteristics of tec hnology itself and b y the institutional con texts of its design and dev elopmen t. Hence, there

is a co-ev olutionary pro cedure b et w een soft w are systems and the organisational so cial structures (e.g. individuals

and teams) in whic h eac h are forced to adapt con tin ually b y the mo di�cations of the one another [22 ].

Ho w ev er, it app ears that so cial requiremen ts are often neglected in the pro cess of designing and imple-

men ting organisational kno wledge managemen t solutions. Ov erly emphasising on the tec hnical requiremen ts of

suc h a solution (i. e. hardw are and soft w are comp onen ts) often results in diminished atten tion for the so cial

requiremen ts of the initiativ e (i. e. organisational and so cial issues). Suc h a practice has led to what has

b ecome kno wn as the so cio-tec hnical gap [36 ]. As illustrated in the follo wing graphical represen tation of this

divide (Figure 2.1), the tec hnical sub-system lea v es a signi�can t part of the so cial sub-system virtually unsup-

p orted. The so ciotec hnical gap indicates a w eakly supp orted so cial sub-system b y the tec hnical structures of

the organisation.

So ciotec hnical theory fo cuses on the join t optimisation of b oth tec hnical as w ell as so cial structures of the

organisation whic h constitute the total w ork system [21 ]. T o ols, tec hnical infrastructures, co di�ed kno wledge

assets necessary to pro duce certain outputs comprise the tec hnical sub-system of the organisation [16 ]. On
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Fig. 2.1 . So cio-te chnic al gap: softwar e and har dwar e systems pr ovide supp ort for the te chnic al subsystem, while the so cial

subsystem r emains virtual ly unsupp orte d (adapte d fr om [36])

the other hand, attitudes, b eliefs, relationships and results of w ork arrangemen ts constitute the so cial sub-

system of the organisation [35 ]. As sho wn in Figure 2.2, the main premise of so ciotec hnical studies is the

con textual and m utual in terdep endence of so cial as w ell as tec hnical sub-systems of organisations [22 ]. P ost-

implemen tation studies also suggest that often information systems are adapted in use and their organisational

role if often rein terpreted and reconstructed through negotiated in teraction [7 , 11 , 13 , 40 ]. Our approac h follo ws

the so ciotec hnical paradigm and studies the relationships and in terrelationships b et w een the so cial and tec hnical

parts of the total system [9]. It fo cused on the in terrelated comm unications whic h b ond the relev an t comp onen ts

together and, in accordance with the so ciotec hnical mo del it attempts to join tly optimise b oth elemen ts.
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Fig. 2.2 . So ciote chnic al the ory attempts to jointly optimise b oth the te chnic al as wel l as the so cial structur es of the or ganisation

W e prop ose an organic p ersp ectiv e to organisational kno wledge managemen t system dev elopmen t [36 , 10 ,

29 ], in whic h the c haracteristics of the resulting tec hnical sub-system emerge from a con tin uous negotiation

pro cedure among the so cial actors of the organisation and adaptation through user in v olv emen t and engagemen t.

This approac h attempts to create an iterativ e dialogic relationship b et w een the so cial and tec hnical sub-systems

that can promote the creation of a collab orativ e en vironmen t for creating, sharing and distilling information in

organisational settings.

OrganiK en visions resulting in a kno wledge managemen t solution with adv anced �exibilit y and adaptabilit y

to curren t and future needs of the so cial actors of companies, in whic h it will b e deplo y ed. This kno wledge

managemen t initiativ e should result in a tec hnical system with functionalities taking in to accoun t the individuals'

attitudes, b eliefs and so cial relationships and allo wing them to ha v e high lev el of autonom y in order to engage

in to ev ery-da y problem solving activities. Suc h a vision is inline with the so ciotec hnical theory approac h whic h

emphasises the link b et w een kno wing and action, considering the con tin uous in terpla y and m utual constrains

of b oth so cial and tec hnical organisational sub-systems. OrganiK kno wledge managemen t initiativ e attempts

to adv ance the user in v olv emen t and engagemen t during the system design phase. F urthermore, w e conceiv e

the OrganiK kno wledge managemen t solution implemen tation as a pro cedure of con tin uous negotiation and

in ter-pla y b et w een the organisation's individuals, teams and tec hnical to ols. This indicates the creation of an

en vironmen t in whic h p ermanen t adaptation and co-ev olution of the inseparable nature of systems and p eople

is though to b e an imp ortan t c hallenge in order to approac h an optimsed �t b et w een these t w o elemen ts. As
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sho wn in Figure 2.3 the in tegrated so ciotec hnical approac h of OrganiK en visions pro viding enhanced supp ort for

the so cial structures of the organisation and regards implemen tation and deplo ymen t as an ongoing pro cedure

and not as an individual and isolated task.

���������	
��

��

�������	
��

�����������	
�� ������


�����
�����������	
��

������


������


Fig. 2.3 . Or ganiK's so ciote chnic al appr o ach attempts to supp ort b oth the te chnic al as wel l as the so cial structur es of the

or ganisation

3. The OrganiK Approac h to Kno wledge Managemen t: T o w ards a So cio-tec hnical �t. An

in tegrated so cio-tec hnical kno wledge managemen t p ersp ectiv e is a prerequisite in attempting to reduce the divide

b et w een the tec hnical and so cial organisational sub-systems. Therefore, w e prop ose a so cially-driv en p ersp ectiv e

to organisational kno wledge managemen t [30 ], in whic h the c haracteristics of the resulting tec hnical sub-system

emerge from pro cesses of negotiation among the so cial actors of the organisation and adaptation through user

in v olv emen t and engagemen t. This approac h attempts to create an iterativ e relationship b et w een the so cial and

tec hnical sub-systems and aims at the harmonisation of p eople and tec hnology inside organisational settings.

The vision of the prop osed approac h is to enable kno wledge w ork ers in small kno wledge-in tensiv e companies to

e�ectiv ely manage organisational kno wledge with the supp ort of an organic kno wledge managemen t framew ork.

The ma jor comp onen ts of the prop osed kno wledge managemen t framew ork are the follo wing:

� A p eople-cen tred kno wledge managemen t conceptualisation, fo cusing on so cial pro cesses and w ork prac-

tices of the organisational structures (i. e. individual, team, business units). Situated inno v ation prac-

tices, utilisation of so cial net w orks and enhancemen t of organisational adaptation capabilities comprise

fundamen tal comp onen ts of this so cially-fo cused approac h.

� A tec hnology-cen tred kno wledge managemen t conceptualisation, fo cusing on the in tegration of en ter-

prise so cial soft w are applications (wikis, blogs, collab orativ e b o okmarking to ols and searc h engines)

with seman tic tec hnologies (on tology-based annotation, seman tic text analysis, logic-based reasoning).

Figure 3.1 illustrates the core comp onen ts of the OrganiK kno wledge managemen t framew ork.

3.1. OrganiK's p eople-cen tred kno wledge managemen t approac h. The OrganiK approac h stems

from the c haracteristics and �p eculiarities� [12 ] of kno wledge in tensiv e SMEs. The kno wledge managemen t

literature has often emphasised the lac k of uptak e of formal kno wledge managemen t initiativ es in SMEs [28 , 43 ,

33 ]. Ho w ev er, w e prop ose that there are sp eci�c c haracteristics inheren t to SMEs whic h lead to implicit practices

that, although in some w a ys di�eren t to more formal initiativ es in larger organisations, can nev ertheless, b e

related to the managemen t of kno wledge.

qIt has long b een prop osed [19 , 32 ] that the size of a compan y is often correlated with particular structural

con�gurations and patterns and practices of organisational b eha viour, namely , the predominance of �atter

structures and of task orien tation. Emergen t and crafted strategies tend to predominate o v er planned strategies

[32 ], in companies that tend to b e more �constrained b y resource scarcit y� [43 ] (p. 47) than larger coun terparts

and therefore ma y ha v e to adapt faster to surviv e. Asp ects related to sources of p o w er and authorit y in SMEs
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Fig. 3.1 . The pr op ose d Or ganiK know le dge management fr amework

remain con tro v ersial. Authors suc h as Handy [19 ] ha v e in seminal studies emphasised the strength of p o w er

cultures in small organisations, cen tred around the �gure(s) of k ey individual(s), often the founder(s) of the

compan y . Alv esson [1 ], on the other hand, adds that in the sp eci�c case of kno wledge in tensiv e SMEs, there tends

to b e a shift from managerial approac hes, based up on direction, planning and con trol, to less prescriptiv e and non

managerial approac hes, where negotiated, rather than explicit sanction-based managemen t, ma y predominate.

The c haracteristics of size, structure, b eha viour and practices in SMEs can b e related, in turn, to di�eren t

pro cesses of organisational learning and of managing kno wledge, as prop osed b y Desouza and A w azu [12 ], who,

in a case based study of t w en t y �v e North American SMEs, iden ti�ed a series of commonalities in this resp ect.

These include a strong emphasis on so cialisation, as the k ey v ehicle for kno wledge sharing, and on the tacit

common understanding of situations and issues, rather than a reliance on explicit kno wledge rep ositories and

formal pro cesses. This leads to t w o further correlated asp ects: i) a strong a w areness of the `common kno wledge'

of the �rm, i. e., kno wledge that is kno wn and shared b y all its mem b ers, and ii) a faster spread of its kno wledge

base than w ould b e found on larger companies, based on p eople cen tred pro cesses, rather than tec hnology

cen tred pro cesses. It app ears, therefore, that the organisational learning and kno wledge managemen t practices

in SMEs tend to b e more congruous with appren ticeship based learning, rather than with formal training, and

therefore more amenable to managemen t approac hes that are more fo cused on emergence and self regulation,

rather than on planning and con trol [41 ].

The m uc h debated lac k of uptak e of formal kno wledge managemen t initiativ es in SMEs should then b e re-

though t in terms of fo cusing on the sp eci�cit y of the con text of SMEs and examining more closely the informal

and implicit practices that c haracterise their organisational learning practices. Kno wledge in tensiv e SMEs are

an ideal ground to explore this p ersp ectiv e and alternativ e practices in kno wledge managemen t. On the basis

of these premises, the p eople-cen tred kno wledge managemen t approac h of the OrganiK framew ork tak es in to

consideration: i) inno v ation practices, ii) comm unities of practice and so cial net w orks, and iii) organisational

adaptation activities of small kno wledge-in tensiv e companies. The follo wing �gure illustrates the OrganiK

kno wledge managemen t p eople cen tred pillar. W e will no w discuss eac h of its elemen ts in turn.

3.1.1. Inno v ation practices. The concept of inno v ation is implicit in man y kno wledge managemen t

de�nitions and practices [31 ]. Inno v ation is often approac hed as a result of successful kno wledge managemen t

initiativ es and emphasis is placed on the utilisation of kno wledge for an organisation to gain enhanced learning

and inno v ation capabilities [24 ]. In our approac h w e view kno wledge and inno v ation managemen t as t w o

in terlink ed pro cesses through a kno wledge inno v ation pro cess mo del, prop osed b y Bibik as et al. [5]. Our researc h

dra ws up on the w ork of Amidon [2] and explores the concept of Kno wledge Inno v ation, whic h is de�ned as:

� . . . the creation, ev olution, exc hange and application of new ideas in to mark etable go o ds and services, leading

to the success of an en terprise, the vitalit y of a nation's econom y and the adv ancemen t of so ciet y� (p. 7). The
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Fig. 3.2 . The pr op ose d Or ganiK KM p e ople-c entr e d pil lar

concept of Kno wledge Inno v ation is particularly imp ortan t to small and medium-sized en terprises (SMEs) whic h

increasingly need to dev elop their inno v ation capabilities. This need deriv es from p oten tial stronger comp etitiv e

capacities of larger organisations, enabling them to ero de traditional SME nic he mark ets.

3.1.2. Comm unities of Practice and So cial net w orks. The term comm unities of practice (CoP) w as

�rst conceptualised b y La v e and W enger [23 ] in order to illustrate forms of so cial organisation indep enden t

from formal organisational structures and pro cedures, binding its mem b ers based on similar in terests and

problem-solving fo cused activities. Comm unities of practice are v olun tary and emergen t groups of p eople,

whose managemen t is based up on self-regulation and a tacit understanding of common in terests and shared

practices, largely led b y m utual trust [14 ]. In this con text, kno wledge can b e con tin uously shared and negotiated

among so cial actors, mem b ers of these net w orks [37 ]. In the OrganiK framew ork comm unities of practice and

so cial net w orks are enabled in a manner whic h includes more than in ternal organisational structures (e.g.

emplo y ees, shareholders, business units, etc), but, rather, in tegrates elemen ts from the outer en vironmen t, suc h

as customers, suppliers, partners and ev en comp etitors. CoPs and so cial net w orks are of particular imp ortance

to the viabilit y of SMEs, since small kno wledge-in tensiv e companies usually op erate utilising ad-ho c and largely

so cial da y-to-da y collab orativ e w ork practices b oth inside their organisational structures and in their outer

business en vironmen t.

3.1.3. Organisational adaptation. T ypically , organisations manage their cum ulativ e kno wledge through

t w o largely de�ned strategies: kno wledge exploitation and kno wledge exploration [27 ]. These p ersp ectiv es rep-

resen t t w o discrete approac hes on managing organisational kno wledge. Kno wledge exploitation en tails organisa-

tional learning practices whic h optimise existing pro cesses and impro v e pre-existing kno w-ho w. On the con trary ,

kno wledge exploration consists of organisational learning practices that create new kno wledge for the dev elop-

men t of no v el pro ducts, services and pro cesses. Ho w ev er, organisational adaptation requires a balanced adoption

of b oth exploration and exploitation strategies to b e successful [27 ]. Organisational adaptation is of particular

imp ortance to SMEs, since their core comp etitiv e adv an tage in relation to larger and globalised �rms is their

p oten tial rapid resp onsiv eness and quic k mark et adaptation. Boisot [6 ] suggests that the managemen t of core

comp etences, k ey to the ac hiev emen t of comp etitiv e adv an tage, requires the abilit y to deal with a complex regime

that relies on organisations p ossessing greater and enhanced information pro cessing capabilities than those or-

ganisations that do not p ossess them. W e suggest that the managemen t of core comp etences is based up on the

dev elopmen t of adaptiv e strategies in v olving the balance b et w een exploration and exploitation for kno wledge.

The OrganiK approac h aims therefore to supp ort the in terpla y b et w een activ e so cial net w orks, kno wledge

inno v ation pro cesses and organisational adaptation in dynamic kno wledge in tensiv e SME con texts, as k ey ele-
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men ts for comp etitiv eness, through its conceptual framew ork and the �exibilit y brough t b y the in tegration of

en terprise so cial soft w are applications with seman tic tec hnologies.

3.2. OrganiK's tec hnology-cen tred kno wledge managemen t approac h. The tec hnology-cen tred

kno wledge managemen t approac h of the OrganiK framew ork largely en visions an in tegration of elemen ts from

the domains of En terprise 2.0 and Seman tic W eb tec hnologies. W e argue that the use of a new breed of emerging

collab orativ e en vironmen ts in small kno wledge in tensiv e organisations can facilitate kno wledge w ork [36 , 30 , 29 ].

These new digital en vironmen ts for generating, sharing and re�ning kno wledge are often p opular on the In ternet,

where they are collectiv ely lab elled as �W eb 2.0� tec hnologies. Lately , the emerging tec hnologies supp orting W eb

2.0 applications are en tering en terprise b ounded en vironmen ts for creating and sharing organisational kno wledge.

McAfee [29 ] in tro duced the term �En terprise 2.0� in order to de�ne the emplo ymen t of so cial soft w are practices

inside organisational settings for information and kno wledge managemen t [29 ].

Although the use of W eb 2.0 tec hnologies in business premises can b e view ed from v arying p ersp ectiv es and

can b e referred to emplo ying di�eren t names (i. e. so cial soft w are, so cial computing, en terprise W eb 2.0, En ter-

prise 2.0, etc), their core op erations can b e summarised in the follo wing, kno wn as the SLA TES framew ork [29 ]:

� Se ar ch , to pro vide mec hanisms for disco v ering information.

� Links , to pro vide guidance to kno wledge w ork ers to disco v er and later ev aluate the needed kno wledge

while ensuring emergen t structure to online con ten t.

� A uthoring , to enable kno wledge w ork ers to widely share their kno w-ho w.

� T ags , to presen t an alternativ e na vigational exp erience exploiting unhierarc hical categorisation of con-

ten t.

� Extensions , to exploit collab orativ e in telligence b y suggesting con textually relev an t recommendations

to kno wledge w ork ers.

� Signals , to automatically alert kno wledge w ork ers for newly a v ailable and relev an t con ten t.

F rom a tec hnological p oin t of view the ab o v emen tioned SLA TES framew ork is hardly new, since these

tec hnologies existed almost since the b eginning of the In ternet. Ho w ev er, not only are they b ecoming more

and more easy to use, they also con v ey a no v el p ersp ectiv e concerning the pro cess of managing kno wledge

in organisations. Namely , unlik e curren t kno wledge managemen t tec hnologies, where particular to ols usu-

ally prede�ne their emplo ymen t (i. e. presen ting certain business rules and someho w in�exible pro cessual

requiremen ts), en terprise so cial soft w are is seemingly abstracted from its practical use. This indicates that

the to ols are not de�ning their utilisation in a strict and deterministic manner, while their deplo ymen t can

b e ev en tually emergen t according to adapting needs, ideas, organisational p olicies etc. As a result, en ter-

prise so cial soft w are app ears to b e able to con tin uously adapt to its en vironmen t, a distinctiv e c haracteristic

of successful en terprise systems [36 ]. Also, while curren t en terprise kno wledge managemen t soft w are places

emphasis on pro cedural tasks and routine information in a structured manner with sp eci�ed up fron t roles,

En terprise 2.0 tec hnologies lets structure emerge, rather than imp osing it. In en terprise so cial soft w are, com-

m unication and kno wledge sharing structure are to a v ery large exten t self-emerged and organic. Hence, P atric k

and Dotsik a [36 ] argue that so cial soft w are presen ts enhanced adaptiv e capabilities with regard to its en vi-

ronmen t, con trary to the case in whic h the en vironmen t is required to adapt to the functionalities of the

soft w are.

Our aim is to pro vide kno wledge w ork ers with a collab orativ e w orkspace that comprises a set of in te-

grated W eb 2.0 applications, augmen ted with natural language pro cessing and seman tic information in tegration

capabilities. This approac h presen ts t w o signi�can t b ene�ts. First, the formalit y of seman tics can decrease

information am biguit y and increase data in terop erabilit y . Information silos across data and applications should

comm unicate with one-another with compatible kno wledge mo dels. Second, seman tics o�er mac hine-pro cessable

c haracteristics to con ten t, th us making p ossible kno wledge sharing and utilisation activities b y means of in tel-

ligen t soft w are to ols [36 ].

W e consider formal kno wledge mo deling approac hes complemen tary to the dynamic and emergen t nature

of so cial soft w are to ols. Th us, in our kno wledge managemen t tec hnological strand w e attempt to merge the

formalit y of seman tic tec hnologies with the b ottom-up and non-standardised c haracteristics of en terprise so cial

soft w are.

The use of seman tic tec hnologies in the en visaged solution consists of the follo wing k ey functionalities:

� Seman tic kno wledge represen tation: represen ting kno wledge in a formal, mac hine understandable man-

ner.
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� Seman tic resource annotation: annotating kno wledge artefacts and other resources b y reference to

concepts de�ned in an on tological mo del.

� Seman tic inference: p erforming automated logic-based reasoning to infer new, implicit kno wledge based

on what has b een already asserted in an explicit manner.

� Seman tic searc h and disco v ery: using on tological terms to describ e a searc h query and rely on logic-

based reasoning to deriv e the matc hing results.

Eac h of the aforemen tioned functions corresp onds to one or more of the comp onen ts in the SLA TES en-

terprise so cial soft w are framew ork discussed previously , and, as presen ted in Figure 3.3, it en visions enhancing

en terprise so cial soft w are basic c haracteristics.
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Fig. 3.3 . Inte gr ating c omp onents of the SLA TES fr amework with machine pr o c essable semantics

3.3. Conceptualised Arc hitecture. In this Section w e giv e an o v erview of the an ticipated OrganiK

tec hnical arc hitecture. The arc hitecture consists of comp onen ts that function on di�eren t la y ers, pro viding the

features men tioned in the earlier section. A conceptualisation of the prop osed arc hitecture is illustrated in

Figure 3.4. The part visible to the end user is represen ted in the Client Interfac e L ayer . It o�ers a collab orativ e

w orkspace to kno wledge w ork ers and comprises a wiki, a blog, a so cial b o okmarking to ol and a searc h in terface.
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Eac h of the clien t in terfaces corresp onds to a serv er-side comp onen t in the next la y er of the arc hitecture; the

Comp onent Interfac e L ayer . The serv er-side building blo c ks that comprise the Business L o gic L ayer are a

recommender system, a seman tic text analyser, a collab orativ e �ltering engine and a full-text indexer. Eac h of

the comp onen t in terfaces are en visioned to access m ultiple of the services in the business logic la y er, y et hiding

their complexit y from users. The Metadata L ayer refers to rep ositories used for the p ersistence of syn tactic

and seman tic metadata supp orting the functionalit y of all serv er-side comp onen ts, while the Datasour c es and

Back-O�c e Inte gr ation L ayer refers to business information systems and an y form of resource con tainer that

an en terprise ma y dep end on for its daily op erations.

The functionalit y of the core comp onen ts in the prop osed arc hitecture is en visaged as follo ws:

� The Wiki Comp onent is a w eb-based authoring to ol allo wing kno wledge w ork ers to collab orativ ely

create, edit, and share kno wledge artefacts suc h as do cumen ts, diagrams, etc. The traditional wiki

metaphor is extended b y the p ossibilit y to bind a wiki article to a kno wledge artefact, making the wiki

page r epr esent the kno wledge artefact.

� The Blo g Comp onent pro vides a simple con ten t managemen t to ol enabling kno wledge w ork ers to build

and main tain op en pro ject monitoring diaries, complete with links to relev an t resources and user com-

men tary .

� The So cial Bo okmarking Comp onent enables kno wledge w ork ers to organise and annotate resources

relev an t to their activities (e.g. in tranet do cumen ts, w eb resources, wiki en tries, blog p osts, etc) and

share them with their co-w ork ers.

� The Semantic Se ar ch Comp onent supp orts bro wsing, �ltering, searc hing, retrieving and displa ying

kno wledge resources lev eraging fulltext indexing, seman tic annotation indexing, and logic-based infer-

encing.

� The R e c ommender System fo cuses on the suggestion of tags and classi�cations for con ten t added to the

system (e.g. wiki en tries, b o okmark ed do cumen ts and w ebsites, blog p osts and commen ts, etc.), and

the suggestion of information items relev an t to the searc h query or feed subscription of a user.

� The Semantic T ext A nalyser emplo ys linguistic and statistical pro cessing functions on the textual

con ten t of kno wledge artefacts added to the system, in order to p erform named en tit y recognition

and term classi�cation. The ob jectiv e is to iden tify concepts of in terest and establish relationships

among resources that can b e subsequen tly used b y the Recommender System for suggesting tags and

classi�cations with resp ect to a taxonom y/on tology . The metadata created b y the Seman tic T ext

Analyser is indexed together with the do cumen t in the Metadata La y er.

� The Col lab or ative Filtering Engine enables individual kno wledge w ork ers to b ene�t from the collectiv e

exp erience built within groups of p eers. Annotations are en visaged to b e created b y di�eren t users, th us

generating an emerging folksonomy . This comp onen t analyses the sub jectiv e views that are explicitly

or implicitly expressed b y other kno wledge w ork ers and generates a mo del of metadata terms and their

relations to users and do cumen ts. These can assist in the selection and recommendation of resources,

as w ell as in�uence the ranking of searc h results.

� The F ul l T ext Indexer is an indisp ensable comp onen t of the arc hitecture's Business L o gic la y er and

complemen ts the con ten t retriev al tec hniques prop osed ab o v e. Con ten t edited b y users is exp ected to

b ecome indexed. It is also en visioned to connect m ultiple bac k-o�ce data sources b y partially indexing

existing data sources and applications for enhanced subsequen t retriev al.

A dditionally to the presen ted comp onen ts, w e exp ect requiremen ts for mo di�cations and c hanges in this

arc hitecture whic h are b ound to come during the design and dev elopmen t of the system. Ho w ev er, the ab o v e-

men tioned core elemen ts ha v e b een kno wn to b e needed in order to supp ort the so cio-tec hnical implemen tation

metho dology w e follo w. Groza et al. [17 ] found similar system requiremen ts trough scenarios and end-user

in terviews during the related NEPOMUK researc h pro ject.

Comp onen ts in v olv ed in the indexing and metadata storage functions are assem bled in a pip e arc hitecture,

passing the results of one elemen t as input for the next. IBM's Unstructured Information Managemen t Ar-

c hitecture (UIMA) arc hitecture [18 ] comprises a role mo del and go o d basis for the in teraction b et w een these

mo dules. A c hallenge concerning the tec hnical arc hitecture is to �nd suc h role mo dels that �t our requiremen ts

and reuse existing framew orks to realise the arc hitecture as suc h (e.g. framew orks on the arc hitectural abstrac-

tion lev el of Ja v a Platform, En terprise Edition (Ja v a EE), Service-Orien ted Arc hitecture (SO A) framew orks,

con ten t managemen t framew orks suc h as Ja v a Sp eci�cation Requests 170). The same question of reuse also

applies for eac h individual comp onen t.
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Fig. 3.4 . Pr op ose d c onc eptual ar chite ctur e for semantic al ly-enriche d enterprise so cial softwar e

T able 3.1

Asso ciation among c omp onents in SLA TES and our pr op ose d ar chite ctur e

SLA TES F ramew ork Prop osed Arc hitecture

Searc h Seman tic Searc h

Links Collab orativ e Bo okmarking

Authoring Wiki and Blog spaces

T ags Collab orativ e Bo okmarking, Wiki and Blog spaces

Extensions Recommender System

Signals Really Simple Syndication (RSS)

T o summarise, the enhancemen t of en terprise so cial soft w are to ols with mac hine-pro cessable seman tics

and their resp ectiv e pro cessing tec hniques is exp ected to yield signi�can t b ene�ts with resp ect to e�ciency of

information managemen t, and con tribute to w ards impro ving the o v erall user exp erience of kno wledge w ork ers.

Finally , as illustrated in T able 3.1, the prop osed OrganiK arc hitecture attempts to in tegrate en terprise

so cial soft w are's basic c haracteristics with seman tic tec hnologies, since eac h suggested arc hitectural comp onen t

corresp onds to sp eci�c SLA TES framew ork elemen t.

4. Planed so ciotec hnical Implemen tation Metho dology . The en visioned OrganiK implemen tation

metho dology w as designed in order to address three signi�can t c hallenges often found in complex pro cess analysis

pro jects [21 ]:

� complex tec hnological requiremen ts;

� non-standardised and non-routine kno wledge-in tensiv e w ork pro cesses; and

� considerable so cial in�uences in w ork habits.
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Therefore, the exp ected OrganiK so ciotec hnical implemen tation metho dology attempts to pro vide a bal-

anced and holistic analysis of b oth the so cial as w ell as the tec hnical asp ects of the in v estigated pro cesses, in

order to implemen t the �nal solution. Our approac h dra ws up on the basics of so ciotec hnical design metho dology

[15 , 39 ] also taking in to consideration its mo di�cations [21]. Our metho dology comprises of t w o parallel stud-

ies. The �rst is fo cused on the tec hnical subsystem (e.g. infrastructure, soft w are to ols, information systems),

while the other explores w a ys to encourage kno wledge-w ork er engagemen t and in v olv emen t. Figure 4.1 b elo w

illustrates this in tegration attempt with regards to the in terpla y b et w een the so cial and tec hnical sub-systems.

The OrganiK implemen tation metho dology consists of �v e phases: Initial Pro cess Scanning, T ec hnical Sub-

system Analysis, So cial Subsystem Analysis, In terpretation of results, and Solution Design and Implemen tation.

Eac h phase is discussed b elo w.

 
Social Subsystem: 
Individuals, teams, 

business units, roles, 
relationships, work 
arrangements, etc 

Technical Subsystem: 
Infrastructure, production 

processes, business 
information systems, 

other software tools, etc 

Sociotechnical 
implementation 

approach 

Fig. 4.1 . Inte gr ating so cial and te chnic al subsystems for the implementation of our solution

4.1. Phase One: Initial Pro cess Scanning. This �rst stage of the implemen tation metho dology aims

to facilitate a general understanding of the organisation for whic h the OrganiK solution is implemen ted for. It

is the initial step in order to comprehend the purp ose, the pro cess and the en vironmen t of the system under

review [38 ]. The scop e of that phase is to rev eal the main problems on whic h the analysis should fo cus [4]. Main

w ork pro cess, general organisational con texts that in�uence the pro cess (e.g. organisational history , relationships

and exp eriences) are to b e in v estigated in this step. In this phase, the researc h team is exp ected to dev elop

b oundaries in whic h the subsequen t analysis will tak e place, as w ell as a structure and approac h for the e�ort [21 ].

Once the Initial Pro cess Scanning phase will b e complete the analysis will progress to the second phase of the

implemen tation metho dology , the T ec hnical Subsystem Analysis.

4.2. Phase T w o: T ec hnical Subsystem Analysis. The aim of this phase is to in v estigate in detail

the tec hnical asp ects of the total w ork system [21 ]. T o accomplish suc h a task w e will iden tify and map the

detailed sp eci�cations of the main w ork pro cesses (i.e. their inputs, transformation pro cedures and �nal outputs).

F urthermore, w e will classify the main to ols (e.g. business information systems, soft w are to ols, in tranets, etc)

whic h pla y a role in the v alue c hain of the organisation and presen t signi�can t consequences on cost, sc hedule,

qualit y , or p erformance. Once the T ec hnical Subsystem Analysis in �nished, the results are exp ected to b e

join tly ev aluated with those of the So cial Subsystem Analysis.

4.3. Phase Three: So cial Subsystem Analysis. The scop e of this phase is to in v estigate the cen tral

elemen ts of the so cial sub-system of the organisation. The aim is to iden tify the role of the so cial structures in

the p erformance of the tec hnical con�guration. So cial roles, relations and needs of individuals and teams are

fo cal p oin ts of suc h an in v estigation. Also, so cial dynamics, organisational design, pro cess con text and other

non-tec hnical in�uences are to b e explored [21 ]. The so cial subsystem analysis phase is exp ected to tak e place

in parallel with the tec hnical one.

4.4. Phase F our: Analyses In terpretation. The scop e of this phase is to blend and in tegrate the

tec hnical and so cial subsystem analyses. A comprehensible understanding of the holistic so ciotec hnical w ork

system is the c hallenge here. Join t optimisation of b oth subsystems is the prerequisite [21 ]. The researc h team

is exp ected to iden tify all ma jor requiremen ts and in tegrate b oth the tec hnical as w ell as the so cial asp ects for

the design of the OrganiK solution.

4.5. Phase Fiv e: Solution Design and Implemen tation. This last phase of the implemen tation

metho dology fo cuses on the transformation of the ab o v emen tioned requiremen ts in to tec hnical and so cial asp ects

of the OrganiK solution. Details of the tec hnical needs will materialise in to concrete soft w are to ols, while

con tin uous coac hing and supp ort to the so cial actors will b e pro vided b y the researc h team.
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5. Discussion and F uture Researc h. This pap er theoretically in v estigates an approac h to dev eloping

organisational kno wledge managemen t systems for small kno wledge-in tensiv e companies. In con trast to other

approac hes emplo y ed in presen t-da y , w e suggest that a sp eci�c pro cessual use should not b e imp osed on to

kno wledge w ork ers, but rather, the pro vided kno wledge managemen t solutions should b e able to organically

adapt to their ev ery-da y w ork practices and problem solving activities. Despite the fact that the OrganiK

researc h pro ject is still at a rather initial stage, w e en visage a system that is utilised and organically incorp orated

in to ev ery-da y ad ho c and kno wledge-in tensiv e SME w ork practices. Our ob jectiv e is to realise a KM system

with increased so cial acceptance and a p ositiv e impact on reducing the so cio-tec hnical gap. In particular, w e

prop ose an OrganiK kno wledge managemen t framew ork that adopts a so ciotec hnical p ersp ectiv e to lev eraging

organisational kno wledge, and considers p eople and tec hnology as t w o highly in terconnected comp onen ts. W e

adopt the in tersection of so cial soft w are and seman tic tec hnologies as the tec hnological baseline to w ards realising

this vision, and presen t a high-lev el conceptual arc hitecture of the en visaged solution.

A c kno wledgmen t. An earlier v ersion of this pap er w as presen ted at the 2nd W orkshop on So cial Asp ects

of the W eb (SA W 2008), held in conjunction with the 11th In ternational Conference on Business Informa-

tion Systems (BIS 2008), Innsbruc k, Austria, Ma y 2008 and app ears in the pro ceedings for that w orkshop.

W e appreciate the helpful commen ts of the anon ymous review ers, the w orkshop's participan ts, committee and

c hair Dominik Flejter. Researc h pro ject OrganiK (An organic kno wledge managemen t system for small Euro-

p ean kno wledge-in tensiv e companies) is funded b y the Europ ean Commission's 7th F ramew ork Programme for

Researc h and T ec hnology Dev elopmen t under Gran t Agreemen t 222225 (Researc h for the b ene�t of SMEs).
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