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Abstract to be difficult because of some challenges: First, SNA ap-

proaches that rely on analysis of available data (such as [7]

Understanding collaborative work practices represents on the basis of e-mail logs) struggle to provide appropriate
a critical factor in and a necessary fundament for the de- visualizations that can present the huge amount of resulting
velopment of effective Computer Supported Collaborative datain a way that aid analysts in understanding the networks
Work (CSCW) systems. In today’s economies, collabora-[34]. Also, because SNA predominately focuses on social
tive work is increasinghknowledge intensivedistributed aspects, other aspects that are relevant in the context of sys-
and workers are more and more conceptualizedswl- tem design, such asganizational or technologicdhctors,
edge workers This yields to the question how especially are not covered adequately.

d_istrib_uted knowled_ge work practicean be identified and On the other hand, knowledge management (KM) as a
visualized as a basis for the development of CSCW systemsgqoarch domain emerged during the last decade to inves-
This contribution 1) investigates how a traditional knowl- 416 and manage knowledge as the most critical resource
gdg(_e Wc.)rk.anaIyS|s a}pproach can be adapted for .ap_pllca- of organizations [17]. To a certain extent, knowledge man-

tion in distributed settings and 2) reports on the preliminary  5yement is concerned with understanding social relations

findings of an explorative case study. within communities [25], but also introduces complemen-
tary modeling dimensions, such as knowledge-, organiza-
tional and technological aspects [29]. Within the knowledge
1 Background and Motivation management domaifknowledge work analysisan be re-
garded a research branch of its own which is concerned with
the descriptive modeling of socio-technological real world

each other represents a major challenge and a prerequisitéyswms (or"object systems” [5]). Key issues in this domain

for the design and development of computer systems thatJnclude the multi-dimensionadientificationandvisualiza-
aim to support collaborative work. Today, collaborative _t'o?h_Of gnowl_ed?e_wcilrk p;ac;lce_s.t Ho_wevecrl, aﬁjproaches
work increasingly takes place in a distributed fashion, with In Inis domain typically areabor-intensiveand rely on a

actors being dispersed across geographic locations. In thi(o—locatlon of analysts and investigated act@sch as B-

past, comprehensive research has been conducted to an -lDE [29, 30] or_ARIS(K_M) [2]) gnq therefore.are not well
lyze roles and relations among a network of actors. On Oneequped for being applied in distributed settings.

hand, this has led to the emergence of the field of Social So while social network analysis on one hand provides
Network Analysis (SNA) and the development of support- suitable concepts for conducting analysis among a set of
ing software tools [23, 22, 31] to visualize and analyze es- distributed actors (through e.gqutomated log analysjsit
pecially distributedsocial networks. Evidence for the rel- lacks consideration of necessary modeling dimensions and
evance of SNA in the context of designing Computer Sup- appropriate mechanisms to handle the huge amount of data
ported Collaborative Work (CSCW) systems can be found, to successfully aid the process of developing CSCW sys-
for example, in the initiation and organization of the work- tems. On the other hand, knowledge work analysis typically
shop onsocial networksluring CSCW 2004 ([34, 32, 7] in  develops hand-crafted models (vs. network models au-
Chicago. However, utilizing social network models as a ba- tomatically derived from logs) and provides modeling lan-
sis for the development of CSCW systems has turned outguages and techniques with a comprehensive set of model-

Understanding the way a group of workers interacts with



ing dimensions, but lacks effective tools to be applied in dis- Knowledge r
tributed settings. As a result, this contribution investigates Manager
the degree to which an existing, traditional knowledge work " | defines knowlecig sirategy
analysis approach can be adapted for and applied in dis- { Fcitates knowisage distibuton
tributed settings as a basis for developing effective CSCW |Knowledge Infrastructure Development Project
systems, thereby aiming to reap the benefits of both SNA | |Fecus of KnowFlow Knowledge
and knowledge work analysis approaches. Analyst
In order to achieve that, we first briefly introduce the ;i. ,mgn,ageﬁ,,,f";roiect
context (key roles and activities) of knowledge work analy- 7 A
sis in organizational settings. Subsequently, we introduce a
framework and a tool that is based on a traditional approach
for knowledge work analysis, but was modified to be appli-
cable in distributed settings. We illustrate how the frame-
work and tool was designed to aid the distributeentifi- Kowiaage ] -1-
cation and visualizationof collaborative knowledge work designs A
practices based oweb-based interviewand the concept Knowledge Infrastructure
of knowledge flows To investigate the feasibility of the estaner
introduced concepts, we report on the results of an explo-
rative case study that focused on the development of knowl-
edge infrastructures. We conclude with a discussion of our

achievements and draw conclusions for future research.
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Figure 1. Organization of Knowledge Infras-
tructure Development Projects [29]

1.1 State of the Art
ical environment for knowledge workers. The knowledge

Today, knowledge management initiatives in organiza- infrastructure designer (or an implementation team) finally
tions, such as knowledge work analysis and the deve|op_implements the final design and accompanies the validation
ment of knowledge infrastructures, are largely organized asOf the solution with knowledge workers.

a project [19]. Based on [29] and [28], figure 1 introduces  Early research in the domain khowledge work anal-
relevantrolesand respectivéasksof knowledge infrastruc-  ysisfocused on modeling knowledge work (as e.g. [2]) as
ture development projects. Knowledge infrastructures herea basis for thelesign of knowledge based systdag] and
are regarded to represent computer systems that support th&orkflow management systefizg]. Subsequent research
execution of collaborative, knowledge intensive work. increasingly focussed on developitigeories of knowledge

In figure 1, theknowledge managefor CKO - Chief modelingin organizational contexts, including approaches
Knowledge Officer) develops and implements knowledge such as [26, 9]. Current research aimstage the mod-
management strategies [28, p. 22], [21, p.107]. piugect eling of knowledge work with the concrete development of
manager(or knowledge project manager [21]) is in charge knowledge infrastructures [20, 29, 18]. Concrete model-
of running knowledge management projects from an admin-ing approaches include B-KIDE [29], KMDL [9], KODA
istrative perspective [28, p. 22knowledge workerare the  [1], extensions to ARIS [2], or the concept of knowledge
primary target group of knowledge infrastructure develop- Stance [18]. Empirical evidence for the feasibility of these
ment projects [17, p. 150]. These projects typically aim approaches already exists [13, 11, 29] and motivates further
to improve knowledge worker’s productivity. THeowl-  research into that direction.
edge analysanalyzes collaborative knowledge work prac- Social network analysishas been utilized for analyzing
tices as a basis for the design of supportive systems. Similaiespecially distributed social networks [23, 22, 31]. First ap-
to the role of a system analyst [35, p. 56], he investigates proaches for leveraging SNA for the design of CSCW sys-
a complex object system (collaborative knowledge work tems already exist [34, 32, 7]. Typically, such approaches
practices) and develops models (often with the help of sup-rely on the availability ofogsto identify, visualize and ana-
porting modeling systems) that highlight certain aspects of lyze relationships betweéndividuals(such as [3, 4]). The
the system, while neglecting others. In doing so, the knowl- resulting social networks are typically visualized as com-
edge analyst provides specific views on the system that repplex graphs. Indicators that are used to analyze such graphs
resent a fundament for subsequent activities of knowledgeincludenetwork densitydegree centralityandnetwork de-
infrastructure designers. Tha&owledge infrastructure de- gree centralisatiorj4].
signertransforms the developed models of knowledge work ~ Some concrete drawbacks of existing knowledge work
into a design that aims to represent a supportive technolog-analysis approaches were identified in earlier case stud-



ies [29], including: 1) the time and resources needed for ing uniqueness of elements (such as knowledge domains,
interviewing knowledge workers as a basis for modeling business processes, etc.) which is regarded to represent
(low modeling productivity®) the necessary geographic co- a critical factor in validating models [14]. The reference
location of interviewers and interviewe@scation depen-  models are pre-modeled by the knowledge analyst before
dency of the modeling proces3) the influence of varying  interview execution, in order to provide a controlled vocab-
skill levels of analysts on the analysis resulssibjectiv- ulary for the distributed modeling process. This is expected
ity) and 4) the limited analysis options available in existing to decrease the complexity and increase the usability of
tools (ack of analytical powex. For investigating how the  the resulting models. ThénowFlow Methods concerned
advantages of SNA and knowledge work analysis can bewith analyzing the developed models of distributed knowl-
brought together, we adapted the existing B-KiFéame- edge work practices and developing supportive knowledge
work and Tool [29] to be applicable in distributed settings. infrastructures with the support &nowledge Infrastruc-
The KnowFlow® Framework and Tootepresents the out-  ture Template ArchitecturesThe next section introduces
come of this effort, and is introduced in greater detail in the the tools that accompany the KnowFlow framework to aid
following sections. in developing models of distributed knowledge work prac-
tices.

2 The KnowFlow Framework
3 The KnowFlow Toolset

The focus of the KnowFlow Framework is on supporting
knowledge analysis understanding distributed knowledge The KnowFlow Toolset represent an implementation of
work practicedased olinvestigating and interviewing set the modeling structure and a collection of functionalities
of distributed knowledge workerdhe KnowFlow Frame-  that aim to support the application of the KnowFlow Frame-
work addresses the drawbacks identified in existing ap-work. It represents a distributed approach to the modeling
proaches and consists ofieethod and a toélfor theiden- knowledge work practices that aims to address the identified
tification and visualizatiorof distributed knowledge work  problems. Figure 2 characterizes the KnowFlow approach
practices in organizations. It is thereby appliedeirly by relating it to knowledge work analysis and social net-
analysis phasesf knowledge infrastructure development work analysis approaches.
projects. It builds upon and evolves the B-KIDE Framework

that proved itself successful in supporting the development | Knowledge Work | o Social Network

of business process oriented knowledge infrastructures [29]. Analysis Analysis
The KnowFlow Frameworkconsists of the following Mode of Model | Hand-Crafted ‘ Hybrid Model Ao

principle components: Th&nowFlow Contextdescribes Development Models Development | pevelopment

the basic application context: The development of knowl-

edge infrastructures based on analyses of distributed knowl-  Figure 2. Comparing the Different Modes of
edge work practices. Th€nowFlow Model Architecture Model Development

is concerned with the modeling of distributed knowledge

work. In modeling theory, model architectures typically

consist of 1) modeling processes and technigtresway of The KnowFlow Toolset takes the following novel ap-
working) and 2) modeling structurethé way of modeling proach to knowledge work analysis: 1) Instead of relying on
[12]. Within the KnowFlow Model Architecturethe Mod- co-located modelers, the KnowFlow Framework proposes

eling Structurds defined as a UMt diagram based on the a de-centralized modef modeling through the utilization
existing B-KIDE modeling structure, which is introduced in of web-based interviews and 2) The KnowFlow Toolset
[29]. aims to supporgraph-based visualization and analys#&s
The KnowFlow modeling structure consists of six refer- distributed knowledge work practices that reveal knowl-
ence models that conceptualize distributed knowledge workedge interactions between a set of collaborating knowledge
practices. The reference models that are organized in avorkers across geographical locations ifoanal yet intu-
hierarchical structure include: lausiness process-, knowl- itive way.
edge domain-, organizational roles-, knowledge storage The KnowFlow Toolset consists of two basic tools: The
object-, knowledge transfer objeahd alocation reference  KnowFlow Interview Tooland the KnowFlowReport Tool
model These reference models fulfill the purpose of ensur- While the KnowFlow Interview Toolpredominately sup-
1B-KIDE...Business Process Oriented Knowledge Infrastructure De- ports th-e distributed process of gather_lng emplrlcal_data
velopment about dispersed knowledge work practices through inter-
2similar to [33], who defines that as a method-tool companionship views, the KnowFlowReport Toolfocuses on the visual-
3Unified Modeling Language [10] ization of identified knowledge work practices by means of
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Figure 3. Screenshot of the KnowFlow Inter-
view User Interface

graph-based visualizations. By providing software integra-
tion between these two tools, the process of collecting and

visualizing analytical data is unified.

3.1 Identification of Collaborative Knowl-

edge Work Practices

The KnowFlowinterview Tooprovides support for gath-
ering data about distributed knowledge work practices. In
order to address the identified drawbacks of knowledge

tices that are subsequently visualized with the help of the
KnowFlow Report Toal By following such a new approach,

we aim to investigate how a series of potential advantages
over traditional knowledge work analysis approaches can

be achieved, including: 1) thértualization of the model-

ing process, avoiding the need for co-location of knowledge
workers and facilitating modelers 2)@oader involvement

of knowledge workers in modeling activities and 3) an in-
crease ofinter-subjectivity(and thus, traceability through

the models developed in the modeling process).

3.2 Visualization of Collaborative Knowl-
edge Work Practices

The generation of multiple perspectives (gewg on

a single model is regarded to represent an effective way
of handling complexity of complex models [27]. The
KnowFlow Report Toolprovides seven different perspec-
tives on the developed models of distributed knowledge
work practices, and a set of instruments to generate ad-
ditional perspectives easily. The readily available per-

spectives includé&Role-Based Knowledge FlSwProcess-
based Knowledge Flow.ocation-based Knowledge Flow

Knowledge CommunityRole-based Knowledge Require-

ment Transfer-ObjecandStorage-Object reportdith re-

spect to the design of knowledge infrastructures that sup-
port the execution of collaborative knowledge work prac-

tices, theRole-Based Knowledge Flomport is of special

interest. The reason to that is because this report reflects im-
portant aspects of collaborative knowledge work practices

work analysis approaches, it aims at (largely) eliminating ;. ging organizational rolesand theknowledge flowse-

the need for co-located modelers. To achieve that, the
KnowFlow Interview Tool facilitates web-based interviews.

The screenshot in figure 3 illustrates a fragment of the user
interface. Knowledge workers are invited by e-mail to fill
out a questionnaire about their basic knowledge needs, bu3|f

ness processes, interactions and means of knowledge Stoacted by a set of knowledge flows. A knowledge flow rep-
age and -transfer. They are interviewed in their respec-

tween them, representing interactions and dependencies be-
tween knowledge workers from a knowledge management
perspective. Thereforéhe KnowFlow Framework concep-
tualizes distributed knowledge work practices as a collec-
ion of geographically dispersed knowledge workers con-

resents a directed transfer of business-relevant information

tive roles, that means they are required to give anSWerSyatween two or more rolesin addition to that, the Role-

from a certain perspective. Questions that are raised dur-&%ed Knowledge Flow report maintains relations to re-
lated business locations (such as London, New York), uti-
lized knowledge transfer instruments (such as e-mail, meet-
'ings, etc), knowledge storage instruments (intranets, hard
discs, archives, etc) and communication characteristics such
as frequency or regularity. Thereby, knowledge work is
modeled via a multi-dimensional approach. Analyzing the
knowledge flows between knowledge workers and applying
the KnowFlow Framework can now represent the basis for
identifying requirements for the design of supportive sys-
tems Figure 4 introduces the basic syntax and semantics of

ing the interviews includeWhat are the most critical busi-
ness activities of your rolé?” What information does your
role need in order to be able to execute these activities?
What kind of information do others need from your rdle?
and "Which role delivers that kind of information, in which
way?. These questions are rooted in existing approaches
to knowledge work analysis [29] and aim for the devel-
opment of multi-dimensional models of knowledge work.
By giving answers that consist of a combination of free-
text and controlled vocabulatythe KnowFlow Interview
Tool collects data about distributed knowledge work prac-

erence models

5Although we take a constructivist perspective [6] on knowledge that
4as mentioned before, the controlled vocabulary is defined prior to in- implies that knowledge is constantly (re)constructed by individuals and

terview execution by the analyst by pre-modeling the above-mentioned ref- thus can not flow [26, page 122], we use the term knowledge flow here,

and in our reports, to denote the directed nature of knowledge transfer
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Figure 4. Syntax and Semantics of the Role-Based Knowledge Flow Report

the Role-Based Knowledge Flongport. Here, the answers respectively the applicants (users) of provided knowledge,
given in interviews arealgorithmically aggregatednto a knowledge flows can be inferred even in cases where only
common model of the domalmased on 1) the relations de- one of the two participating roles makes statements about it.
fined in the KnowFlow modeling structure and 2) on gener- However, in such cases the knowledge flow is represented
ating the union set of the provided interview datéereby, via a dotted edge to denote that the knowledge flownis
inconsistencies and conflicts are maintained and becomeconfirmed Thus, knowledge flow Y represents a knowledge
visible later in the processThe report visualizes knowl-  flow from Role A to Role B that was stated by Role A and
edge interactions between roles based on a directed graphot by Role B (thereforenconfirmegl and was mentioned
representation. Whileodesrepresenbrganizational roles only by a small amount of knowledge workers (denoted by
directededgegepresent thknowledge flowbetween them.  the thin edge width). Such situations can represent a starting
The technological dimensions of knowledge work analysis point for the identification of inconsistencies and conflicts
(including e.g. knowledge transfer- and storage elements)in the perspectives of knowledge workers.

are related to the elements through the modeling structure,
but are not included in this specific report. This information
can be accessed via complementargwledge transfeand
knowledge storage object repoti figure 4, varyingedge
width of directed edges denotes varying numbers of inter-
viewees that mentioned the respective knowledge flow. For
example: The thick line of knowledge flow X in figure 4
indicates that a large number of knowledge workers men-
tioned knowledge flow X in their interviews (high number
of nomination$. Knowledge flow Y was hardly mentioned.
The thicknessof edges is normalized on a specified set of
width values, so the visualization scales with increasing
number of interviewees. Both ends of directed edges have
meaning as wellcirclesdepict the generation of the knowl-
edge in question, whilarrows depict the application - to-
gether constituting a "knowledge flow”. In additioblack
endsdenote that the attached role made statements regar

ing the respective knowledge flow, whitehite endglenote . knowledge intensity oknowledge workBYy visualizing in-
that the attached role d'.d npt make any statement regardmg{erview input from knowledge workers in an unbiased and
the knqwledge flow. So infigure 4, Ro!eA made statements non-synthesized way, KnowFlomaintains and aids the
regarding knowledge flow X and Y, while role B made state- identification of inconsistencies and conflittstween the

ments about knowledge flow X and Z. Because each inter- : . . .
way different knowledge workers perceive their environ-

viewee is asked about the generators of needed knowledg?nem. Identifying such knowledge work constellations help

Additionally, the color of edges denotes the degree of
satisfaction regarding the respective knowledge flow as
stated by interviewees. Red edges denote unsatisfactory
knowledge flows (calculated on the basis of the average
of individual interviewee ratings) while green edges de-
note a high degree of satisfaction. The introduced syn-
tax and semantics allows for identifying and visualizing
a set of knowledge flow constellations that promise to be
of interest when analyzing collaborative knowledge work
practices, including: unconfirmed vs. confirmkdowl-
edge flowspopular vs. unpopuléknowledge transfeand
knowledge storage instrumentsatisfactory vs. unsatis-
q’actory knowledge flowsclosely vs. weaklycollaborating
groupsof knowledge workers, collaboratigructuressuch

as representatives and/or liaisons [15], collaboratales
d§uch as coordinators, brokers and/or gatekeepers [15], col-
laborativeprocessesuch as reviewing or forwarding and



in gaining an understanding about knowledge work prac-
tices, and therefore can represent a basis for subsequent Type 1: Coordinator

analysis and negotiation of new ways of collaboration.

4 Analyzing Social Network Structures ( o )
Type 2: Itinerant broker

Because the KnowFlow Report Tool generates graph-
based visualizations of knowledge work, existing work in
the area ofelectronic knowledge brokeringnd sociologi- Type 3: Gatekeeper %
cal methodologyan be utilized for analyzing the resulting @
models. The contribution of [15] for example introduces a
set of graph-based network structures that represent specific
knowledge work constellations. [15] argues that for dif- e 4. Renresentativ ﬁ@
ferent distributed knowledge work practices (e.g. demand Jpe & Representative
or supply driven), different network structures need to be

employed. The KnowFlow Report Tool aids in identifying
network structures, such as brokers, by visualizing knowl- R @
edge flows between knowledge workers based on graph vi- Type 3: Liaison ® ®

sualizations. Because such network structures are often im-
plicit, and sub-consciously executed, KnowFlow represents
an aid for knowledge analysts to make these aspects of col-
laborative knowledge work practices visible. In addition to
different types of network structures, [£5Hentifies dif-

ferent types of brokerage relations in networks. Figure 5 roles reference model) as well as cultural and technological
introduces the five different structural types of brokerage dimensions (location-, knowledge transfer- and storage ref-
relations defined by graph-based characterizations, whicherence models), the KnowFlow Framework illustrates how
makes these characterizations especially interesting in thﬂ(now|edge work ana|ysis approaches can be integrated with
context of this work. KnowFlow might for example au- social network analysis. To explore the viability of the in-
tomatically infer such brokerage relations inherent in dis- troduced concepts we have applied the KnowFlow Frame-
tributed knowledge work practices from a generdRade- work and Tool to a real-world setting.

Based Knowledge Floveport. The brokerage relations de-

picted in Figure 5 include the following types [15Co-

ordinator: The brokerage relation is completely internal

to the group,ltinerant broker Two principals belong to 5 An Explorative Case Study

the same subgroup while the broker belongs to a different

group. GatekeeperBroker and knowledge user belong to

the same subgroup while the knowledge generator belongs

Figure 5. Types of Brokerage Relations [15]

to a different groupRepresentativeBroker and knowledge We have conducted an explorative case study employ-
generator belong to the same subgroup while the knowl-ing the KnowFlow Framework and Toolset for identifying
edge user belongs to a different groupiaison Broker, and analyzing distributed knowledge work practices in a ge-
knowledge generator and knowledge user belong to differ-0graphically dispersed software development organization.
ent groups. The broker links distinct groups together. In this section, we report on preliminary results obtained
The identification of such groups is facilitated by the from the case study and give an outlook on the potentials of
KnowFlow model architecturethe availability ofrole hier- the KnowFlow Toolset in the context of this study. The main

archies(the organizational roles reference model) and avail- €Pistemological driver for this explorative case study was
ablerole-location associationsAnalyzing brokerage rela- investigating thefeasibility of distributed knowledge work

tions and network structures can lay the basis for a concep-2nalysis approachesBy applying the KnowFlow Frame-
tual reorganization of distributed knowledge work practices. Work and Toolsetin a real world scenario, we aimed to elicit
On a technological level, the definition of to-be relations can Potentials and obstacles by conductquglitative analysis

lay the basis for design. By modeling distributed knowledge Because in this case study traditional knowledge work anal-

work practices along organizational (business process- and/SiS @pproaches were not considered to be feasible by the
case study company, no comparative analysis could be con-

pased on [8] ducted.




S [=lk.d)

5.1 The Case RN TN

Applydutol apout [ =] [spingLenatiisn) SavehsPictie | SavedsNatve | Show nabsis Fad
Apply Fiter close cur ﬂl ﬂl Fint | Load Fiom Native | Show Drawing Pad |
Rok1 |
In a software development company, the framework and  fess s ] N —
the tool introduced in this paper were used to identify dis- Dy ot e S -
tributed knowledge work practices based on the execution ——_C oo E |
of KnowFlow facilitated, web-based interviews. The main Bl e SR T

focus of this case study was to identify knowledge flows be-
tween organizational roles and between business locations
in order to redesign and support ongoing distributed knowl-
edge work practices. Employing new or adapting existing
information technologies to improve collaboration among
these roles was among the most pressing project goals of
representatives of the case study organization. The case
study took place in the sales division of a software devel-
opment company, which in total employs 100 individuals.
The case study focused on investigations of collaborative

knowledge work practices among a groupkay Account = [Fot[ |
Managers (KAM), Partner Account Managers (PAM), Tele-

sales (TS) and Pre-Sales (PS) personfour different lo- Figure 6. Case Study Results: A Role-Based
cations spanningthree different countries To obtain the Knowledge Flow Report

necessary empirical information, six employees (3 KAM, 1
PAM, 1 TS, 1 PS) were interviewed with the help of the
KnowFlow Interview Tool. Before conducting the inter-

views, the necessary KnowFlow reference models were se$5.2 Preliminary Results
up by the analyst as a controlled vocabulary for the inter-
views in cooperation with the project manager of the case
study company. Figure 6 depicts a result fragment of the

EondllJc(';ed |fr|1terV|%ws glfpddglv_ehs:;l]more corlnplex examplekOfapproach is feasible. The distributed knowledge work-
nowledge flows identified with the KnowFlow Framework oo \yere aple to relate to and answer the questions of the

and Tool. In this example, the knowledge domain descrip- o\ Fiow Interview Tool while knowledge analysts were
tions were replaced by numbers to anonymize the Obtalr‘edable to develop the reference models, and comprehend and
results. make sense out of the graph visualiations provided by the
The complexity that emerges from KnowFlow inter- KnowFlow Report Tool. The resulting models maintained
views turned out to be considerably high, and demonstrateda sufficient level of detail as judged by the analyst and a
the need for algorithms to manage the complexity of dis- representative of the case study organization. The elicited
tributed knowledge work practice models in an effective role-based knowledge flow reportsgether with more de-
way. This issue was addressed by the KnowFlow Toolset ontailed knowledge transfer and knowledge storage reports
two levels: Whilepre-modeling reference modetsthin the provided insights for the identification of, for examplet-
KnowFlow Interview Tool narrowed the scope of investiga- erogenous usage of existing systeamsl conflicting views
tions, the KnowFlow Report Tool providessaries of func-  on work procedures In order to identify such situations,
tionality to deal with the complexity on a visualization level knowledge analysts discussed amgractively exploredhe
(thereby addressing some of the issues of SNA highlightedresulting reports together with the project manager of the
by [34]), including: 1) generation of different views on the case study organization (co-located with the analyst) by
gathered datadffferent report} 2) parameter based filter-  searching for knowledge flow patterns, as introduced pre-
ing of graph elements (including statistical parameters suchviously. Especiallyunconfirmedknowledge flows repre-
as threshold filtering to hide knowledge flows with only few sented a basis for the identification of conflicts. During that
nominations) 3puto-layoutingof graphs 4graphical reor- process, the aforementioned complexity management func-
ganization and manipulatioby knowledge analysts and 5) tionality of the KnowFlow Report Tool (filtering, layouting,
color codingof the introduced reference elements. Figure etc) proved itself to be helpful for interactively exploring the
6 was manipulated by means of this functionality to reduce models of distributed knowledge work. In cases where the
the complexity inherent in these models to a level that is interpretation of the gathered data was ambiguous, the an-
cognitively manageable. swers given were checked back with the interviewees via

One of the main results obtained from this case study
is the observation that the application of the introduced



phone. During that process, the analyst and the projectprocesses [29].

manager could develop a picture of how knowledge work

is conducted in this distributed setting. This included find- 5.3 TLessons Learned
ing answers to questions such &8hich knowledge trans-

fer and storage objects are used in the context of a spe- During case study execution, the developmerdamgfro-

cific knowledge flow? What kind of knowledge do two spe- yiate reference models has proven to be critical to the pro-
cific business locations exchange, and how? What are the qgg of modeling. In this case study, the reference mod-

most kn_owledge inte_nsive business processes, and to which|s were developed by the analyst in cooperation with the
degree is the according knowledge dispersed across COUNyyrgject manager of the case study organization. From the

tries? Which technological systems are frequently used,eyperiences gained, we learned that there might be itera-
which ones are largely abandoned? What kind of func- yions necessary for reference model development. Also,
tionality does a new, improved knowledge infrastructure re- o \weh-hased interview interface proved itself to be suf-
quire? Based on the insights gathered, the case study comxiciently usable for interview execution, based on informal
pany was able to deduce coarse-grained implications for theeedhack provided by the interviewees. Having a toolset
underlying CSCW system (such m_:splﬂementanon of tech-  4yajlable thaunifies the collection and visualization of an-
nolog|cal support for "representative” brokerage rglauonst alytical datareduced the efforts of modeling (as opposed
in the sales department). However, as KnowFlow is consid- o anproaches that rely separate tools). However, analyzing
ered to be applied in early phases of analysis, complemenyhe developed models has proven to be labor-intensive and
tary activities (following traditional systems design meth- more algorithmic support (by, for example, implementing
ods) were necessary to develop a complete and detailed desp, 51gorithm for identifying the introduced patterns) would
sign of the CSCW system. have been helpful to reduce the efforts for knowledge ana-
Finally, the application of KnowFlow enabled the case lysts. Also, motivating employees to participate in this new
study organization to conduct analysis of distributed knowl- approach to modeling has turned out to be difficult, despite
edge work in an environment where there were no resourceexpected benefits such as reduced efforts and the absence of
available to 1) get all relevant roles to a common location or travel.
2) get the analyst to visit three different countries. So having
KnowFlow allowed for conducting knowledge work analy- 5.4 Critical Discussion
sis in a setting where the application of traditional knowl-

edge work analysis approaches would have tpzehibitive Because only six individuals took part in the study, the
and existing SNA approaches would have been restrictivepijity to draw conclusions regarding the scalability of such
and would have lacked necessary modeling dimensions.gnnraaches is limited. However, since introducing more in-
Therefore, the productivity of the KnowFlow approach can (eiewees to the process of modeling does not create much
be regarded to babove the critical modeling productivity o efforts for knowledge analysts (as compared to tradi-
of this specific case study setting, while traditional knowl- {jona), co-located interview settings), it can be expected that
edge work analysis approaches were consideredbelosv 5 higher number of interviewees can be easily accommo-
that thresholdbecause of limited resources for necessary yateq by the KnowFlow approach on a technical level. On
co-location. The effects of distributed modelingmodel- 5 conceptual level, increasing the number of interviewees
ing qualitycould not be evaluat_ed in detail in this case stuo_ly might make more complex reference models necessary -
because of a lack of comparative models. However, the in-\yhich could impair the usability of the web-based interview
formal feedback given by the case study organization pro-gcreens, Integrating different views of knowledge work-
vides anecdotal evidence that modeling quality was suffi- o5 jn an unbiased way aided increasing the level of inter-
cient in that specific case. Future evaluations might i”d“desubjectivity (compared to other approaches where analysts
investigations of model quality includingagmatic quality,  gypjectively synthesize the results from modeling work-
perceived semantic quality or language qua[ig]. shops). By maintaining individual interview results, incon-
Visualizations of collaborative knowledge work prac- sistencies and conflicts could be identified and traced back.
tices as introduced in figure 6 can represent the basis for theHowever, the effects of our approach on modeling quality
design of knowledge infrastructures as it was demonstratedcould not be investigated in greater detail, because of a lack
in earlier, non-distributed studies [29]. Based on analysis of of comparative modeling efforts. Nevertheless, the organi-
interactions between knowledge workers, knowledge por- zation participating in the case study was willing to sacri-
tals were developed and connected through an infrastructurdice model accuracy for a decrease of the costs of modeling,
based on the commercially available knowledge manage-thereby clearly making a trade-off between model produc-
ment system Hyperwave that effectively supports knowl- tivity and -quality. Traditional modeling approaches that re-
edge workers in the execution of their respective businessquire co-location of knowledge workers and analysts were



ruled out by the organization because of the costs involved.downside, when compared to SNA, KnowFlow increases
Other approaches to modeling, such as phone-based intetthe efforts necessary for modeling by relying on interview
views, would have had the drawback of necessary labor-data. However, these efforts are still significantly lower
intensive, hand-crafted post-processing and model developthan available approaches from the domain of knowledge
ment. In that sense, the introduced KnowFlow approachwork analysis. By introducing web-based interview inter-
represents a new way of modeling under distributed condi-faces that enable knowledge workers to provide information
tions - through virtualizing the data collection process on about their environment in a self-directed way, KnowFlow
one hand (and thereby increasing modeling productivity), decreases the efforts necessary for knowledge work model-
but at the same time accepting a certain loss of modelinging, while sacrificing a certain degree of model quality.
quality on the other.

7 Conclusions
6 Comparison to Existing Approaches

The observation that distributed knowledge work anal-

Figure 7 relates the KnowFlow framework to SNA and ysijs could be applied in an explorative case study moti-
knowledge work analysis by comparing these approachesyates further research and has some interesting implica-
regarding the degree of automation during the model devel-tions: First, such new approaches have the potential to
opment process and the model quality (in terms of level of fj|| the gap between social network analysis and traditional
detail, accuracy, comprehensiveness). In contrast to manyknowledge work analysis approaches by being applicable

in a distributed environment while still maintaining com-

S”ii'a’“l‘;ti‘;m plementary modeling dimensions. Compared to SNA, ap-
proaches such as KnowFlow can lead to richer information

E about distributed knowledge work practices. Second, the
£ KnawFlow influence of distributed approaches on modeling quality are
3 currently not understood in detail and need further investi-
% Knowledge Work gation. _This qlso relates to understand_ingstbﬁicignt level
Analysis of detail that is necessary for developing effective CSCW
Model Quallty systems. However, by following aGet Overview First -

Add Detail latef principle, the KnowFlow approach is ap-
plied in early stages of analysis, for focus setting of sub-
sequent efforts. Third, questions of model evolution, that is
the maintenance of model accuracy along time, need further
investigation in distributed settings. While in traditional
knowledge work analysis analysts are in charge of regularly

SNA approaches (such as [3, 4]), the KnowFlow Frame- maintaining models, knowledge workers might be more in-
work does not rely on the availability of logs / log files in  tegrated into that process in the future - thereby potentially
order to identify social networks, but on web-based inter- reducing efforts for analysts.
views. Thereby, KnowFlow can be applied in situations
where log files might not be available, or the social net- Acknowledgments
work encompasses interactions that are critical, but are not
represented in logged data. In other words, KnowFlow is  The Know-Center is a Competence Center funded within
able to capture what log files do not capture (such as con-the Austrian Competence Center program K plus under the
versations at the water cooler, i.e. informal, non-electronic 5gpjces of the Austrian Ministry of Transport, Innovation
communication). The rich model architecture of KnowFlow anqg Technology (www.kplus.at).
enables novel analysis of socio-technological systems. Sim-
ilar to available approaches such as [3], KnowFlow is able
to identify relations betweeimdividuals But in addition,
KnowFlow integrates informal social networks with the
formal structures (such as organizational hierarchies, pro- - o _

R . o Gesclaftsprozess-orientiertes Wissensmanagement
cedures, institutions) that can be found in organizations. Sori ;

. . . - . pringer, Berlin, 2002.

Thereby, KnowFlow can identify and visualize relations [2] T. Allweyer. Modellbasiertes WissensmanagemeM. In-
betweenroles, business processes, business locatinms formation Management.3(1):37—45, 1998.
storageandtransfer objectsn a level of detail that has not  [3] R. Cross, A. Parker, and S. Borgatti. A bird’s-eye view: Us-
been available with traditional SNA approaches. On the ing social network analysis to improve knowledge creation

Figure 7. lllustrating the KnowFlow Approach
in Relation to SNA and Knowledge Work
Analysis
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