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Can Lean Media Support Knowledge Sharing?
Investigating a Hidden Advantage of
Process Improvement

Ned Kock and Robert Davison

Abstract—s there a positive link between the use of collabora- of expertise. This need is motivated by the fact that even though
tive technologies and knowledge sharing? The body of empirical knowledge has grown very specialized (or precisely because of
evidence compiled so far suggests a negative answer to this questhis), most organizational processes require the engagement of

tion. Many explanations have been proposed, the most common S L .
being that current collaborative technologies do not yet have several individuals, each of them contributing their own expert

enough sophistication, or do not yet provide enough media rich- knowledge:
ness, to enable knowledge sharing. This paper presents evidence  The peculiar character of the problem of a rational eco-
that not only suggests that this explanation is wrong, but also nomic order is determined precisely by the fact that the

that simple collaborative technologies can have a positive effect K led fthe ci t hich ¢
on knowledge sharing in organizations. This paper shows that, NOWIEAGE OF tE CIFCUMSIANCES WICH WeMUSL USE Never

when combined with appropriate social processes, collaborative ~ EXiSts in concentrated or integrated form, but solely as the
technologies may foster knowledge sharing. It does so by focusing dispersed bits of incomplete and frequently contradictory

on process improvement as a group process, and showing that:  knowledge which separate individuals possess [37].
1) process improvement is a catalyst to knowledge sharing and o niinyous organizational knowledge sharing and organiza-
2) a lean communication medium, namely e-mail conferencing, .. L . S
has a positive impact on knowledge sharing when used to support tional c_h_ange are essential in the game of interorganizational
process improvement initiatives. competition [14], [15], [24], [32], [33], [70]. However, they
Index Terms—Action research, Brazil, collaborative technolo- may pose g-formidable obstacle to organizgtions (161, [36]’_[38_]’
gies, electronic communication, knowledge sharing, New Zealand, [46]- Practitioners and researchers have singled out effective in-
process improvement. terfunctional knowledge sharing as one of the main challenges
in the knowledge intensive economic environment of the 1990s
and beyond [9], [10], [63]. Similar to organizational knowledge
sharing, organizational change has also been shown to be diffi-
RGANIZATIONS today operate in an environment thatult to achieve in an effective manner [34].
O is enduring a substantial state of flux, with successionsThe fragmentation of expertise seen today is not only ab-
of new technologies, competitors and market pressures all egact. It is also reflected in the physical distribution of knowl-
erting significant impacts. Increases in productivity, customerdge holders in organizations. Individuals with different expert
satisfaction, and market reach are being achieved, but new camewledge are often departmentalized and isolated from each
petitors are emerging from less well-established domains, suather by walls and distance, which makes it difficult for them
as manufacturing conglomerates in China, Eastern Europe, &amdorm organizational change groups, as well as to share ex-
Russia. The Internet is shadowing these changes with instamert knowledge. As most business processes are interdepart-
neous dissemination of information about competitive produatsental [44], this situation may in many cases lead to suboptimal
and services worldwide, thereby creating huge market presspegformance. Given the proliferation of computer-based media
for change. in organizations, particularly “lean” media such as e-mail, one
In addition to the accelerated pressure for change, the natway of addressing this problem could involve the use of lean
of work becomes more complex and specialized as new knowledia to support knowledge sharing and business process im-
edge is created and incorporated into the production of gogai®vement involving distributed and multidepartmental groups.
and services [17], mirroring a larger scale trend toward knowh this paper, a study of routine organizational processes, as well
edge specialization and fragmentation [37], [54]. As knowledges of group processes performed by lean-media supported busi-
becomes more specialized and fragmented, so does the needésss process improvement groups is described, with a specific
knowledge sharing between individuals holding different typeesearch question addressed:
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the question. The empirical data discussed in this paper contrastgport knowledge sharing. In Section IV, we present and dis-
with most of the empirical research published so far, and wittuss a basic criterion for the identification of knowledge con-
media richness theory, in that it suggests an affirmative answtent in communication exchanges. Section V follows, where we
to the question. The patterns in the data can, as will be shoexplain how data were collected and analyzed, as well as how
later, be partially explained by the social influence model.  threats to reliability and validity were dealt with. Section VI fo-
This study is premised on the assumption that the mere tuses on showing that a particular type of group process, namely
troduction of technology into an organizational setting seldofprocess improvement,” is a catalyst to the sharing of knowl-
leads to predictable outcomes, without an accompanying so@dle. This is followed by Section VII, which focuses on demon-
process that influences the use of the technology in a partitrating that the use of a lean medium to support process im-
ular direction. We focused our investigation on one particulgrovement has a positive impact on knowledge sharing. Finally,
social process, namely business process improvement, throigBection VIII, we summarize the main findings of our data
the analysis of process improvement groups. In a nutshell, wealysis and compare them with those of the previously re-
demonstrate that: viewed empirical studies and theories, drawing implications for

1) process improvement, as a group process (@search and practice.
meta-process), can function ascatalyst to knowl-
edge sharing; ll. RESEARCHBACKGROUND AND MOTIVATION
2) a lean communication medium, namely e-mail confer-
encing, has positiveimpact on knowledge sharing wher(A'
used to support process improvement initiatives. There has been increasing interest, particularly in the last
The goal with the first proposition is to show that when thdecade, in the use of collaborative technologies to support work
members of an organization engage in process improvement grioups in organizations, as well as in collaboration in a more
tiatives, in addition to the routine execution of processes, thggneral sense throughout the engineering management disci-
tend to share more knowledge than when they engage onlypiine [25], [29], [69], [76]. A great deal of this interest has been
the routine execution of processes. fueled by the emergence of organizational forms characterized
The goal with the second proposition is to show that if a ledey their low dependence on physical structures for employee
medium, such as e-mail conferencing, is used to support procédsraction [6], [18]. There has also been interest, again espe-
improvement initiatives, it will have a positive impact on knowl<ially in the last decade, in organizational structures and pro-
edge sharing. In doing so, we will succeed in providing an afficesses geared at promoting organizational learning [52], partic-
mative answer to the question: “Can lean media support knowllarly in the development of organizational knowledge struc-
edge sharing?” tures and group-based knowledge sharing processes. Finally,
In addition to answering our research question, we will algdbere has been increasing interest in process-based change, par-
discuss some basic components of how this can be done—iigylarly since the rise of the business process re-engineering
how industry practitioners can use a lean medium to fosteovement in the early 1990s [34], [77]. However, while com-
knowledge sharing. This discussion addresses, in general terpggr-supported collaboration, knowledge sharing, and process
the use of computer-supported process improvement groupsragrovement have been separately the target of intense research,
knowledge sharing enablers. A more normative and detailedly a few studies have addressed the possibility that combina-
discussion of an approach to achieve this is beyond the scdigas of these organizational approaches can lead to synergistic
of this paper and can be found in [42]. results, that is, that one approach can enhance either or both of
The process improvement groups investigated in this pagee other two.
focused their efforts on specific processes in their respectiveDennis et al. [21]-[23], Kock and McQueen [45], and
organizations. Research data were collected over three yeBxavison and Vogel [19] have conducted field investigations on
Three organizations, reflecting different national cultures artlde impact of collaborative technologies on process improve-
organizational backgrounds, participated in the study. One nt. Denniset al’s [21]-[23] studies were semicontrolled
the organizations was the Brazilian branch of Westaflex, figld experiments, and dealt with synchronous group support
multinational car parts manufacturer. The second organizati@ehnologies (group decision support systems). These three
was Waikato University, a large university in Waikato, Nevgtudies investigated real-life process improvement situations,
Zealand. The third organization was MAF Quality Managememtith researcher control applied on group process structure
(MQM), a branch of the Ministry of Agriculture and Fisheries{achieved by employing a specific group methodology and
New Zealand. providing technology use facilitation). Kock and McQueen’s
[45] study was markedly low in control (e.g., groups were
formed voluntarily and decided whether they would use com-
puter support or not), also dealt with nonsimulated process
Following this Introduction, Section Il initiates a review ofimprovement situations, and focused on the use of an asyn-
previous empirical studies that investigated the impact of elezhironous group support technology (e-mail conferencing).
tronic communication technologies on knowledge sharing, Bavison and Vogel [19] employed a group support system in
well as relevant theories. Most of the empirical studies revieweah action research informed investigation of a single process
as well as some theoretical models, suggest that current camprovement group with minimal control in an accounting firm
mercially available electronic media are too “lean” to effectivelin Hong Kong. In spite of differences in research design and

Previous Empirical Findings

Il. ORGANIZATION OF THIS PAPER
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Process Process
improvement improvement
Collaborative Collaborative
technologies technologies
support support
\ Organizational Organizational
knowledge knowlgdge
sharing sharing
— neutral impact .
Previous research o This research
- positive impact

Fig. 1. lllustration of previous research findingss-a-viswhat this research tries to show.

collaborative technologies employed, these studies consistentiiNeilson’s [53] and Taret al.'s [75] findings add relevance
suggest an increase in process improvement efficiency dugddhe research question in the current work. They indicate that
computer support (group process productivity), and a neutsgecific organizational structures, of which specific group pro-
impact of computer support on process improvement qualitgsses could be seen as basic elements, should be set in place
(group outcome quality). These findings are also consistarancurrently with the implementation of collaborative technolo-
with Nunamakeket al’s [55] summary of many years of groupgies if computer-supported organizational knowledge dissemi-
support systems research. nation is to be achieved. Fig. 1 summarizes the discussion above
The impact of collaborative technologies on organizationatégarding previous research, and illustrates what this research
knowledge sharing has also been the target of research. Eilys to accomplish. Previous research has investigated the re-
investigations in noncontrolled settings have led to eith&tionship between collaborative technology support and either
negative or inconclusive findings. For example, Orlikowski'process improvement or knowledge sharing. This research in-
[57] study of an implementation of an asynchronous computegstigates the link between collaborative technology support
conferencing system (Lotus Notes) at a large consulting firamd knowledge sharing, with process improvement as a medi-
concludes that organizational culture and reward systemung element.
prevented knowledge sharing among consultants, in spite of
the availability of technologica! support. Ackerman’s [1] studé. Expectations Based on Relevant Theories
of usage patterns and perceptions of an organizational memory
system (Answer Garden) by software engineers yielded a mixA number of theoretical frameworks have been used to
of positive and negative results regarding knowledge shariagplain the effects of collaborative technologies in organiza-
involving experts and users, where the former had beenti@nal settings. Examples of such theories are: media richness
source of expertise to the latter. theory [12]; adaptive structuration theory [61], [62]; systems
More recent research paints an even more negative picteagonalism [47]; genre-based communication structuration
regarding the impact of collaborative technologies on know[58], [80]; the affective reward suppression model [64]; and the
edge sharing. Rigget al.[67], for example, suggest that currensocial influence model [30].
collaborative technologies lack the maturity to effectively sup- Among these theories, media richness theory is particularly
port the sharing of organizational knowledge. Along the sameell aligned with the notion, advanced by Rigetsal. [67] and
lines, Neilson’s [53] noncontrolled longitudinal study of Lotusthers and discussed in the preceding section, that current col-
Notes’ users in a public organization concludes that collabodaborative technologies lack enough sophistication to support
tive technologies do not prevent the departure of knowleddeiowledge sharing (especially since, in many cases, “sophis-
able employees from having a negative impact on organizatiotiahtion” is presented as being synonymous with the presence
knowledge retention. The same study suggests that, without aflvideo, audio, and communication synchronicity). According
equate group processes, technology itself is unlikely to hateemedia richness theory, different communication media can
any conclusive impact on knowledge sharing. This is a therbe positioned along a lean-rich continuum, depending on
that has recently been revisited by Tainal. [75], in the con- their ability to support communication in equivocal tasks. The
text of virtual teams communicating electronically. Their studglassification scheme proposed by media richness theory places
builds on the assumption that electronic communication dofese-to-face as the richest communication medium, and e-mail
not per sefacilitate building of shared understanding amongs a relatively lean medium [12], [30], [48]. Media richness
team members, and proposes and tests, with positive result)ery hypothesizes that lean media are not appropriate for
group process (whose main element is a dialogue techniquektmwledge communication (or “equivocality” reduction, using
facilitate building of shared understanding in virtual teams. the theory’s terminology), and claims that the selection of
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media and the outcomes of its use will always reflect thigerspective. The improvement of organizational processes has
hypothesis [13], [49]. Several tests of the theory have suggestedg been a desirable end in itself [20], and it is as necessary
that its basic tenets generally hold true [66], [78]. Also, medfar effective industry competition as knowledge sharing.
richness theory has often been used in its original form asdNavertheless, process improvement is less abstract as a concept
basis for the understanding of empirical findings of researthan knowledge sharing, as its targets (processes) are more
on contemporary communication issues in organizations addsely linked to the day-to-day activities of an organization.
society as a whole [2], [41], [79]. Therefore, unlike brainstorming meetings, retreats, training
A key theory that is relevant to this study and that hasessions, and other similar types of efforts where increased
also played an important role in highlighting limitations oknowledge sharing is the focus of the group effort, process
media richness theory is the social influence model [30mprovement efforts can be justified by the organizational need
In contrast with media richness theory, which focuses dno achieve immediate gains in process quality and productivity.
technology characteristics, the social influence model arguéss reasonable to expect that industry practitioners will see
that social influences can strongly shape individual behavisach gains, in most cases, as being less abstract goals than
toward technology in ways that are relatively independent gfoup knowledge sharing (when presented as end goals).
technology traits. Examples of social influences are technology
use patterns observed in other individuals [4], whether they IV. |FE~THEN STATEMENTS AS INDICATIONS OF
lead to positive or negative consequences, as well as formal KNOWLEDGE CONTENT
or informal social norms of accepted behavior followed by a

group to which an individual belongs This research attempts to test the impact of lean media on

A study by Markus [50] shows that social influences Cat%nowledge sharing in the context created by specific group pro-

shape individual behavior toward communication media in wa gsses,lpamely proclz'ess. |mproverr:_ent| Processes. l? c:omg S0,
that are inconsistent with media richness theory predictions. ﬁ_se SPecilic concern ies in one particuiar component of orga-
study focused on media choices made by managers at a | tional communication. This component is interfunctional

risk management services provider and questioned the corr owledge communication, or the communication of knowl-

ness of the mediarichness scale, which rates e-mail as being fee between different functions (e.g., manager, lathe operator,

rich than face-to-face interaction. It suggested that social préggtructor, etc.) involved in the undertaking of organizational

sures can change some of e-mail’'s attributes that are seef" ﬁ;l,sefs. to-f int i | . tant role i
static by media richness theory. For example, the study showe e Tace-to-tface nteraclion plays an important role in

that pressure from senior managers on subordinates to rﬁag'rzkast'ﬂgzl dﬁgngcgﬁat_'ggr'etahseegrtzlgergr'%'eogfcglzcﬁgi.rc
quickly to e-mail messages increases e-mail’s feedback im W Ically ! volu :

diacy, and, therefore, shifts e-mail up from its relative pos?—O
tion on the richness scale proposed by media richness the
More recent studies, such as that conducted by EI-Shinna
and Markus [28], focusing on users’ choices between electron
mail and voice mail, provide corroborating evidence and ena
one to conclude that a complex set of social factors governs

ganizational media use in ways that are often inconsistent w . . X I
media richness theory edge in written texts or transcripts of oral communications.

Given these arguments, it is reasonable to expect that c%P—Ch C”‘e_”a have to incorporate seman_t ic assumptions based
tain social activities and norms, such as those related to groﬁﬁ-shymi‘c“_c itruc;urestﬁn(: patter?s. While the dﬁveloprﬂenﬁ of
based process improvement, may lead to secondary social in ch cntena has been he focus of many researchers, who have

Ind evidence of syntactic-semantic correspondence patterns

ences (e.g., perceived group mandate and expected indivi 8%1 cation. th t understandi bout th
behavior) that could be conducive to knowledge sharing. In j%i' uman communication, the current understanding about the

dition, these social influences may also induce behavior tow. gman mind seems 100 limited to serve as the basis for such

technology that is inconsistent with media richness theory pr%r-Iterla development [60]. . e o
One method of overcoming this limitation in organizational

dictions, by creating conditions for effective knowledge sharing[udies is to build knowledge identification criteria based on

through lean media. . . .

previous attempts to incorporate knowledge into computer
C. Why the Focus on Process Improvement? databases. Two main approaches in the broad field of artificial
intelligence, the symbolic and connectionist [39], have proven

. AL this point, the reader may be asking: Why ProC€fuccessful in different contexts. While symbolic approaches
improvement? One may correctly argue that other group Pi¥ake use of symbolic representations of knowledge, con-

cesses, such as bramstormmg mee_tmgs, retfeats’ and raiiB&ionist approaches employ networks of relatively simple
sessions, may also lead to interfunctional and interdepartme cessing units connected by links (also known as neural

kngwledge sharing. Qonsequently, why is so much attent l3tworks). Due to the inherent characteristics of each approach,
being paid to process improvement as a catalyst for knowledge

sharing?
p 9 . h b . . IThe same study found that communication about strategic planning, human
rocess |mprovem§nt _Was chosen because It IS a pam—:%'ource, and general personnel issues takes place mostly through nonwritten
ularly relevant organizational process from a practitioneriseans, predominantly one-to-one and group face-to-face meetings.

mmunication in organizations. It is widely believed that
st communication in organizations now occurs through the
change of written (printed or electronic) documents [72]. A
ent empirical study suggests that this is true for production,
erations, sales, accounting, and finance informatiort [5].
erefore, any study of knowledge communication patterns
st have well-defined criteria for the identification of knowl-
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it is the representations generated by the symbolic approastially designed to be conducted in two organizations, one in
that best resemble typical language structures found in writtBrazil and one in New Zealand, where the focus of investigation
communication. The rules of inference used in instances of tweuld be computer-supported process improvement groups.
symbolic approach typically follow the framework provided bylhe criteria for selecting participating organizations included
propositional or first-order logic [68], which allow knowledgecommitment to process improvement (demonstrated by the
to be identified and partially represented by logical implicatiorsxistence of at least one formal organization-wide process
of the typeIf (conditions) then (consequences) else (other comprovement program), initial absence of computer support
sequences)We adopt a similar approach for the identificatiorfior process improvement activities, and representation of two
of knowledge content in communication exchanges, which willistinct economic sectors (e.g., manufacturing and service). As
be explained later in the paper. interviews were expected to be one of the sources of research
data, the first and second criteria were aimed at increasing in-
ternal validity, as they ensure that computer-supported process
V. DATA COLLECTION CONTEXT improvement group participants have a noncomputer-supported
experience basis (for comparison) on which to form their
perceptions regarding computer support effects. The third
This study made use of interviews and electronic commurgriterion was aimed at increasing external validity, by reducing
cation data collected in the context of action research studiest influence of sector-specific factors on the research results.
Westaflex, MQM, and Waikato. Action research, as a method of
inguiry, has been broadly employed in studies of organizatiorfdl Research Project Difficulties and Related Decisions
behavior, management development, and information systemsag this project was funded in part by both Brazilian and
Action research seeks to introduce changes with positive sogigly, zealand organizations, and involved researcher trips
values in an organizational problem context, so as toimprove fig,ged by the New Zealand government, a deadline was set
circumstances for organizational stakeholders, while at the safge ihe completion of the research phase in Brazil as well as
time providing the researcher with an opportunity to apply ang New zealand. Several organizations in Brazil that met our
reflect upon theories relevant to the problems. [3], [7], [8], [27kelection criteria were identified and contacted. After a number
The action researcher is requiredritervenen the problem sit- o aitempts, access to Westaflex was gained based on an action
uation, introducing theory-informed changes, and assessing {Bgearch plan detailing the organization’s and researcher's
impacts of these changes. Thus, the action researcher hagdgonsipilities. One of the researcher’s responsibilities was
responsibility to contribute both to research through the validgy manage the installation of a local area network and an

tion or improvement of existing theories and to practice imr%‘synchronous computer support tool for process improvement
ducing practical improvements in the problem situation inveﬁ'roups.

tigated [11], [27]. The nature of the intervention may involve A combination of political and economic problems, how-
controversy, threatening the status quo in the organization [Zélrer, led to an increasing involvement of the researcher in
Action research typically involves an iterative cycle of thg fgce-to-face process improvement program under way at
following five activities [74]. Westaflex prior to the beginning of the action research project.
1) First, the researchanalyzeghe situation with a view to This was motivated, among other things, by pressure from
diagnosingproblems that may exist. Westaflex's main customers (large automakers such as Ford
2) This analysis and diagnosis then feeds into a theory-iand Volkswagen) for it to obtain ISO 9001 certification. After
formedplan of how to act. several months, it became clear that the computer support
3) The researcher thentervenesaccording to the plan, at- “component” of the action research project at Westaflex would
tempting to solve the problem and/or manage the changet be completed on time. Given this and the fact that we had

A. Research Methodology Used: Action Research

process. already collected a considerable amount of process-related
4) Data on the situation or phenomenon is then gathered atata through interviews, we decided to use data collected
evaluated from a group of processes obtained from Westaflex to enrich

5) The following reflectioninvolves interpreting the data, the sample of processes analyzed here. Since this decision
identifying lessons learned and informing the future cywould probably limit the amount of data collected about
cles of activities that will continue to take place until theeomputer-supported process improvement groups, of which
problem has been resolved. none were conducted at Westaflex, we also decided to conduct

These five activities are concurrently informed by a rehe New Zealand phase of our research with two New Zealand

searcher-client infrastructure, an operational framework whicnganizations that met our criteria (MQM and Waikato), in a
outlines the scope and character of the project, and includemcurrent way.

details of the researcher—client relationship, and protocolsThe researcher’s direct involvement with the organizations
describing the nature of researcher interaction and involvemeatibwed for in-depth analyses of organizational processes in
in the project. the three organizations. Twelve computer-supported process

Process improvement projects provided the contexts in whithprovement groups provided the context for research data

the researcher tried to improve the three participant organizallection on the impact of computer support on knowledge
tions of this study, primarily by providing technology supporsharing. At Westaflex, the researcher focused on developing
to groups participating in those projects. The research wasality system manuals (with some computer support) for the
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company, so that it could successfully undergo audits assasports, electronic files, etc. All 27 processes investigated had
ated with ISO 9001 certification. At MQM and Waikato, thetheir flow of products split into these two main categories.

researcher set up, maintained, and provided training to proces$he sampling procedure involved data collection about one
improvement groups on the use of an e-mail conferencimgstance of each communication exchange between two organi-

system. zational functions in each process—e.g., control charts with ac-
companying handwritten notes, delivery forms, inventory check
C. Process Types: Routine and Improvement memos, fax orders, e-mails with new product descriptions, etc.

The main goal was to find out whether the occurrence of knowl-

Twenty-seven organizational processes within WestafleXyge-hearing exchanges differs for improvement and routine

MQM, and Waikato were investigated. Among these, 15 WefRqcesses, and which type of process presented the highest level
typical routine organizational processes (e.g., product des'gﬁ‘knowledge exchanges.

parts manufacturing, computer and software support, course

teaching). The_remammg 12 ‘processes were |mprovemeAthore Knowledge Exchanges Occur in Improvement Than
processes, carried out by groups engaged in the |mprovem|snt

o . . . . outine Processes
of existing routine processes at their respective organizations.
While routine process data were obtained from the threeEach communication exchange was analyzed regarding the
organizations, improvement process data were obtained oRlgsence of knowledge content. The basic criterion used for
from MQM and Waikato. All 27 processes consisted of a sknowledge content identification was that if an “if~then state-
of interrelated activities carried out by a group of people witient” (see previous discussion of if-then statements as units of
the goal of turning certain inputs into value-added outputs (Khowledge) could bextractedrom a communication exchange
the case of improvement processes, the outputs were improwéihg protocol analysis [56], then that communication exchange
process designs). These features form the very definition ftd “some” knowledge content. Table | provides examples of
“pbusiness process” [59]. communication exchanges from which if—then statements can
Self-appointed leaders initiated and convened proce’d cannot be extracted.
improvement groups, which selected, modeled, analyzed, and his phase of the analysis was concerned only with the iden-
redesigned routine organizational processes. Group memb#igation of the existence of knowledge content in communica-
interacted almost exclusively through an e-mail conferenciti@n exchanges, which were then counted and compared across
system implemented with Groupwise (Novell Corporatiorfjrocesses. The knowledge identification criterion, while obvi-
macros. Due to the availability of Groupwise licenses at bo@iisly not comprehensive, was, in our opinion, a reliable one for
MQM and Waikato, all groups used the same system, implée identification of knowledge content. The criterion was tested
mented separately at each organization. The interaction in faereliability by three different researchers, each checking the
groups was asynchronous and distributed. The system allov&@wledge content of a subsample of 178 communication ex-
several file formats to be easily attached to group postings, a#ftRnges, with a match in over 90% of the cases. The results of
read with minimal effort by other group members. knowledge content analysis employing this criterion are shown
In spite of the researcher’s direct involvement with the ofn Table II, along with relevant descriptive statistics.
ganizations in this study, in no organization did the researcherThe first column of Table Il shows a brief description of
contribute to, or directly influence, the contribution of researctach of the processes studied. The second column of shows
data. Thatis, the researcher’s intervention was restricted to tepFPCcess types. The remaining columns show (from left to right)
nology support, and veered away from directly influencing tHée organization the processes came from, the absolute number
content of the discussions conducted by process improvemehnonknowledge § K) and knowledge K) exchanges (i.e.,
groups (this content is, as will be seen later, one of the foci Bonknowledge-bearing and knowledge-bearing exchanges),
the data analysis). Written permission to use these research @@ the percentage of knowledge exchanges, calculated as
for analysis was sought and obtained from the management[ﬁ/f(K—l-NK). The last column shows the normalized variation
each organization, as well as from each individual contributoff K/(K + N K) around theX'/(K + N K') means for routine
and improvement processes, respectivelofmVar). The
ratio K/(K + NK) is a measure of the relative amount of
VI. PHASE | OF DATA ANALYSIS: SHOWING THAT PROCESS  knowledge content exchanged within each process. Given
IMPROVEMENT IS A CATALYST TO KNOWLEDGE SHARING that several knowledge content counts yielded “zero,” we also
. o . nerated another table in which one unit of measurement (i.e.,
Depending on how an organizational processis looked at, e number “1”) was added to knowledge and nonknowledge
ferent facets may emerge. One of these is the pattern of fI%'ntent counts, and performed a separate statistical analysis.

?_f _t_prod?cts betwee,\r;l tggse I\\/llv hn:t p(larfgrlm thetmdd'v'(:utﬁl ?qf)ifferences between the results of this analysis and those shown
vities ot a proc‘fess. € ,,ma_ © a.[. .] pointed outthatl G, rapie 11 were insignificant; thus, our discussion is based
such a flow of “products” could be split into two main com-

. L ) on the figures shown in Table II. The normalized variation of
ponents—materialflow andcommunicatiorilow. The material the measurés/(K + NK), referred to asNVormVar, was
flow component refers to the flow of “hard” material items (e'gt‘:alculated using the followi’ng' '
parts, equipment, raw materials). Td@mmunicatiofflow (also '
known as thanformationflow) component refers to the flow
of communication-related items such as forms, memos, printed NormVar = (K/(K + NK) — u)/SD.



KOCK AND DAVISON: CAN LEAN MEDIA SUPPORT KNOWLEDGE SHARING? 157

TABLE |
EXAMPLE OF KNOWLEDGE CONTENT IDENTIFICATION

Communication exchange "If-then" statement extracted Knowledge content

The fact that international students do not
have special support from our university. leads If international students do not

to them sharing their negative feelings with receive special support from our
their cultural communities and their home  university, then we may lose students Yes
countries. In New Zealand's multicultural from their home countries to
society, this means that we might be losing competing universities in New
customers to other universities better prepared Zealand.

to provide support to international students.

The majority of our international students last
year was from Thailand, with Singapore
coming in second place. We haven't had (None possible) No
many students from Latin America in the last
three years.

Note: Facts alone cannot be accurately interpreted without knowledge and “if-then” statements, as well as
other facts. For example, the facts in the second row of the table could be interpreted as “good” and not requiring
changes in recruitment policif,we assume that students from Latin America are not good students, or “bad” and
requiring policy recruitment change$we assume the opposite.

TABLE I
KNOWLEDGE CONTENT IN THE PROCESSESSTUDIED

Process Type Organization Non- Knowledge  K/(K+NK) NormVar
knowledge (K)
(NK)

Communication of a pest/disease outbreak Routine MQam 6 5 45.5% 1.72
Equipment adaptation for new product Routine Westaflex 7 5 41.7% 1.51
Quality management consulting Routine MQM 7 3 30.0% .86
Product design Routine Westaflex 14 3 17.6% A7
IT users support Routine MQM 8 1 11.1% -.20
Raw material purchase Routine Westaflex 12 1 7.7% -.39
Parts manufacturing Routine Westaflex 3 0 0.0% -.82
Order delivery Routine Westaflex 14 0 0.0% -.82
University course preparation Routine Waikato 6 0 0.0% -.82
University course teaching Routine Waikato 8 0 0.0% -.82
Quality inspection of parts/materials Routine Westaflex 4 0 0.0% -.82
Plant machinery maintenance Routine Westaflex 2 0 0.0% -.82
Software support for users Routine MQM 2 0 0.0% -.82
Internal newspaper editing Routine MQM 5 0 0.0% -.82
Staff training and development Routine MQM 7 0 0.0% -.82
Newsletter editing improvement Improvement MQM 9 7 43.8% .53
Pest/disease outbreak communication improvement Improvement MQM 3 2 40.0% .32
Student computer support improvement Improvement Waikato 23 15 39.5% .29
International student adaptation support improvement Improvement Waikato 14 9 39.1% .27
Student assignment handling improvement Improvement Waikato 15 9 37.5% 18
Quality management consulting improvement Improvement MQM 14 8 36.4% M
University course improvement Improvement Waikato 21 " 34.4% .00
IT users support improvement Improvement MQMm 23 1" 32.4% -1
Undergraduate academic support improvement Improvement Waikato 28 12 30.0% -.24
Software support improvement Improvement MQM 7 3 30.0% -.24
International graduate student support improvement Improvement Waikato 17 7 29.2% -.29
Staff training and development improvement Improvement MQM 6 0 0.0% -1.91

Mean K/(K+NK): Routine=14.6%, Improvement=34.3%; StDev K/(K+NK): Routine =16.1%, Improvement=11.3%, Overall StDev=17.9%
Results of t test (N=27. 2-tailed. homoscedastic): t=4.08, P<.001

The symbolyu, represents the meal /(K + NK) for a an aggregate pattern evidenced by a Bvin a ¢ test of inde-
process of type, wheret can be either aoutine or improve- pendence of samples.
ment The symbolS D represents the standard deviation for the The bottom of the table suggests a large difference, also
whole sample of 27 process@6ormV ar shows how much the illustrated in Fig. 2, between meak’ /(K + NK) mea-
measureél /(K + NK) varies around the medki/(K + NK) surements for routine (14.6%) and improvement (34.3%)
for either improvement or routine processes, in standard deprocesses of approximately 1.1 standard deviations, calculated
ations (hence, it is referred to as a “normalized” variation). As (34.3%-14.6%)/17.9%. That is, the knowledge content
NormVar equal to or greater than 1 suggests an exceptionitothe improvement processes studied was, on average, con-
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@ Routine @ Improvement ease outbreaks to the New Zealand public and providing

explanations as to why the outbreaks happened. As MQM has

% several large offices spread throughout the country, the commu-

Knowledge F nication consultants involved in the process had to discuss the

explanations among themselves, before the explanations were
presented to the public. Explanations are likely to have a high
knowledge content as sentences of the typensequences)
274 because (conditionsdre logically equivalent to sentences of
b 123 the typeif (conditions) then (consequence3herefore, it is
easy to see why this process has a high associétedV ar.

The second outlying routine procegsjuipment adaptation
for new productinvolved making changes in a car part (usually
a corrugated aluminum exhaust pipe, Westaflex’s best-selling
product) and discussing these changes with operations and mar-
keting personnel. In some cases, such discussions involved the
CEO and members of the board of directors. These discussions
involved attempts to predict market response and possible pro-
14.63% duction problems, as well as explaining why such predictions
were likely. Thus, for reasons similar to those discussed above,
a high NormVar is to be expected.

The outlying improvement processtaff training and devel-
opment improvemeninvolved improving the process whereby
personnel responsible for plant and food inspection and related
consulting services were trained at MQM. The key point to un-
Fig. 2. Exchanges in routine and improvement processes (Top: AbsolgrsStand the large negativéormV ar for this process is that
numbers of exchanges. Bottom: Percentages of knowledge-bearing exchangB€) process improvement discussion had not gone beyond its

initial stage, where information about perceived process-related
siderably higher than that found in routine processes. Theoblems and a possible target routine process to be improved
results of a two-tailed test suggest that the difference betweewere shared among process improvement group members. After
improvement and routine processes is statistically significathie initial stage, the group was discontinued as the group leader
(P < 0.003) when compared with the differences observeperceived a lack of agreement among members. Its leader and
within each process set. some of its members saw this group as a failure from a process

NormV ar figures suggest the existence of three exceptiofmprovement perspective.
to the pattern in the sample studied. Although a purely sta-The previous discussion, and the fact that outlying processes
tistical analysis might ignore these exceptions, given the lawade up only 11% of the total sample of processes analyzed,
overall P obtained in the test, the process-specific data colsuggest that the discrepancies found are atypical of the routine
lected in the action research interventions allow for a furthand (particularly) improvement processes in the sample. This,
investigation of these exceptions (this is done next, in the “Dist turn, adds to the external validity of the findings regarding
cussion of Phase | of data analysis” section). The exceptions kn@wledge content patterns. However, such findings refer to pat-
the routine processeemmunication of a pest/disease outbreaterns of syntactic, not semantic, elements. They relate to knowl-
(NormVar = 1.72) andequipment adaptation for new productedgeexchangesand tell little about knowledgeommunication
(NormVar = 1.51), as well as the improvement procesaff This issue can only be fully addressed through further investiga-
training and development improveméntormVar = —1.91).  tion regarding semantic patterns, such as knowledge sharing-re-
The two routine processes presented a larger knowledge cated perceptionshy those involved in the communication ex-
tent flow than other routine processes, while the improvemettianges. This is described next.
process had an unusually low knowledge-content flow in com-
parison with other improvement processes.

180
Non-knowledge 105

0 50 100 150 200 250 300

34.31%

Routine Improvement

VII. PHASE Il OF DATA ANALYSIS: SHOWING THAT THE USE
B. Discussion of Phase | of Data Analysis OF A LEAN MEDIUM TO SUPPORTPROCESSIMPROVEMENT HAS

L . A POSITIVE IMPACT ON KNOWLEDGE SHARING
The knowledge content analysis indicates a marked increase

in knowledge-bearing exchanges in improvement processe#\ccording to the media richness theory and its communi-
compared with routine processes. Such an increase wasion media classification scheme, e-mail conferencing is
consistent across different processes, which is evidenceddmysiderably leaner as a medium for equivocal communica-
the results of the test. There were, however, three outlyingion than face-to-face interaction [12], [30], [48]. It follows
processes, of which two were routine processes and one Wsn, according to the theory, that it is less appropriate than
an improvement process. face-to-face interaction for supporting knowledge sharing. If
The first outlying routine process;ommunication of a this is true, then a comparison between process improvement
pest/disease outbreakivolved reporting agricultural pest/dis-efforts conducted primarily face-to-face and through e-mail
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conferencing should vyield different outcomes, with more TABLE 1lI

positive outcomes occurring in the face-to-face scenario. FREQUENCY D'STR'BLQLI%TNE’EF DAG“éSéN;F;?NZEGARD'NG PERCEIVED
How can this comparison be conducted with the data col-

lected in this study, particularly since there were no experi- Answer Frequency Percentage

mental control groups (i.e., face-to-face process improvement Increased 32 51.6%

groups)? As discussed previously, key criteria for selecting or- Z:Z’st:gec . 12 21'202

ganizations to participate in the study included commitmentto ; yon' know 5 399,

process improvement, demonstrated by the existence of at leas Chi-Square 10.61

one formal organization-wide process improvement program, P <.01

and initial absence of computer support for process improve- Chi-square parameters: N=62, df=2
ment activities. Since both MQM and Waikato fit these criteria, (%"t know" answers were disregarded)
the possibility of comparing process improvement efforts be-

fore and after the introduction of e-mail conferencing becamg explain why computer support had increased knowledge
possible. In fact, it presented itself as a unique opportunity %aring. First, there was a higher level of departmental het-
compare relevant field situations where the key difference Wgfbgeneity than in similar face-to-face process improvement
the presence of tgchnology, without forcing us to resort to COffitiatives, enabled by the computer system. That is, having
trolled field experiments. more people from different departments broadened the knowl-
However, this unique opportunity also entailed three key difgge pase that had to be shared by the participants before they
ficulties. One was that the face-to-face and computer-supportgg,|d effectively contribute process improvement suggestions,
process improvement groups (conducted prior to and during thigich led to increased knowledge sharing. The second reason
study, respectively) targeted different processes, possibly Willated to the better quality of individual contributions created
different levels of complexity. Secondly, given the different foginrough the computer system in comparison with similar
of face-to-face and computer-supported efforts, it would be digyntributions in face-to-face situations.
ficult to identify domain experts to evaluate specific aspects andpg mentioned before, interviews were semi-structured and

outcomes of different process improvement efforts. The thifd yenth. Therefore, the previous reasons were not selected by
difficulty was associated with confidentiality agreements angdqnondents from a set of predefined alternatives, but emerged
constraints on how much information could be disclosed abgytm, the content analysis of interview transcripts through axial
the deliberations made by process improvement groups to ingdiy selective coding [31], [73]. The follwing quotes from in-

viduals who had not been members of those groups (e.9., eXRgF{iews are illustrative of the explanations provided by group

evaluators). _ ‘members. Job title, organization, and explanation type are pro-
These difficulties were addressed by focusing data collectigpjed pelow the quotes.

on the process improvement group members themselves, who . .

were interviewed regarding differences between face-to-face [computer s_upport] improved my learning...| could
and process improvement groups in which they had partic-e'ma'l someone in the South Island ... You learn that way
ipated. To avoid perception bias, interviewees were probedand you learn a lot ... You learn a lot from other people,
deeply for rationale, personal motivations, and other factorsPUt Notin a [face-to-face] group.

that could bias perceptions. Sixty-two semi-structured, in-depth [Computer Consultant, MQM, departmental hetero-
interviews were conducted based on open-ended questions [719eneity]

Each lasted 45-150 min, and was taped for later transcription.  \when | write, my thinking process from formulating the

The questions used in the structured interviews (listed in partijeas in my head to getting them down becomes more elab-
in Appendix A) were developed based on the group suppOrtyrate. | have to take much more time over that than | would
systems and computer-mediated communication literature, parif | was speaking. | think that, because one is forced to do
tially reviewed earlier in this paper. Interview questions were p4¢ by writing the answer down, then the written answer
worded in a neutral way so as not to induce any'sp(?‘cmc azlsweryou get is much more focused. So | think that is an advan-
They were accompanied by the follow up question "Why?” and t4qe |t equires more time from the participants, because

other related questions to clarify the interviewees’ motivations they have to focus their writing, but, as a result, you get
for their answers, allow for the screening and elimination of [better individual contributions].

ambiguous answers, and generate perception-related qualitative
data that could be used for content analysis. The findings sum- ™%
marized next are based on the analysis of these interviews. ThEuality]
frequency distributions observed in interviews were consistentFurther evidence of positive impacts on knowledge commu-
for both Waikato and MQM (Cronbach Alphka .72). nication can be gauged through an analysis of perceptions re-
garding group outcome quality. Since most processes analyzed
A. Computer Support Increases Perceived Knowledge Sharﬁdﬂt across different era}rtments, itis plausiple to assume that, if
owledge communication had been negatively affected by the
As can be seen in Table Ill, 51.6% of participants felt thatse of a lean communication medium, so too would the quality
knowledge sharing had been increased by computer suppoftprocess redesign proposals (group outcomes). This analysis
Group members independently provided two key justifications performed next.

[Adjunct Professor, Waikato, individual contribution



160 IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT, VOL. 50, NO. 2, MAY 2003

TABLE IV TABLE V
FREQUENCY DISTRIBUTION OF ANSWERSREGARDING PERCEIVED QUALITY FREQUENCY DISTRIBUTION OF ANSWERSREGARDING DEPARTMENTAL
HETEROGENEITY
Answer Frequency Percentage
Increased 27 43.5% Answer Frequency Percentage
Decreased 13 21.0% Increased 52 83.9%
Had no effect 16 25.8% Decreased 1 1.6%
| don‘t know 6 9.7% Had no effect 4 6.5%
Chi-Square 5.84 I don't know 5 8.1%
P .05 Chi-Square > 100
Chi-square parameters: N=62, df=2 P < .001
("l don't know" answers were disregarded) Chi-square parameters: N=62, df=2

("I don't know" answers were disregarded)

B. Computer Support Increases Perceived Group Outcome ) ) ]
Quality C. Discussion of Phase Il of Data Analysis

Table IV shows that perceived group outcome quality, or the The interview data analyzed in this section suggests a few
quality of the process redesigns generated by process imprdd@Lception trends. Process improvement group members gener-
ment groups, was perceived by 43.5% of the participants @&/ perceived computer support as having increased knowledge
having been increased by the provision of computer supportsharing in process improvement discussions and the quality of

The two main reasons independently provided by groGBe process redesigns that emerged from these discussions. They
members to explain why computer support had increased gr(ﬁﬁplained these increases, which both point to a possible in-
outcome quality were the same as those provided for increa§é@@se in knowledge sharing, by higher departmental hetero-
knowledge sharing in the previous section, but their order wél§neity and individual contribution quality caused by computer
reversed. That is, the most popular reason was the improvatPpPort.
quality of individual contributions while the higher level of It can be inferred from the reasons given by process im-
departmental heterogeneity than in similar face-to-face proc#§gvement group members to explain their perceptions about
improvement initiatives was judged next most important, boffpmputer support that the asynchronous nature of the tech-
seen as enabled by the computer system. The quote provif€gy used, allowing for time-disconnected communication,
below is illustrative of the explanations provided by grouﬁ/as the key factor in the perceived increase in departmental
members regarding individual contribution quality. eterogeneity. Such an increase, in turn, combined with better

You think more when you're writing something, so you quality individual contributions, led to increased knowledge

produce a better quality contribution. Take for example sharing.

what [member’s name -removed] wrote, she wrote a lot and

it seemed that she thought a lot about it before she e-mailed VIII. CONCLUSION

it to the group. She wasn't just babbling off the top of her  This paper began with the research questiGan lean
head, she tended to think out what she was writing. I knowmedia support knowledge sharing®e data analysis, split into

I did it a lot, specially my first mesgje. | eally thoughta  phases | and Il, indicates a positive answer to the question.

lot to put it together. Knowledge content analysis of exchanges in routine and
[Division Manager, Waikato, individual contribution improvement processes, conducted in Phase |, suggests that
quality] individuals participating in process improvement efforts tend

Table V addresses departmental heterogeneity in improve-engage in over twice as many knowledge-bearing exchanges
ment processes (measured by the number of departments regsandividuals conducting activities in routine processes. Phase
sented in improvement processes) in particular, and shows thadf the data analysis suggests that computer support has a
83.9% of the respondents perceived an increase in departmepadaitive effect on knowledge sharing in the context of process
heterogeneity due to computer support. The decision to addresprovement groups. These findings indicate that knowledge
departmental heterogeneity, which also emerged through axdabring can occur over lean media if an appropriate group
coding of interview responses, through a specific question mocess is used, process improvement being one example of an
interviews was based on one key assumption, viz.: a possiblypropriate group process.
larger departmental representation in improvement processe$he results of this study contradict those in most of the pub-
will lead to a broader scope of knowledge communication, &ished empirical research on the impact of computer support on
people working in the same department may already share kmowledge sharing, including the seminal studies conducted by
ganization-related knowledge. Ackerman [1], Neilson [53], and Orlikowski [57]. Arguably,

Group members provided essentially only one underlyirthe computer system used in this study, a simple adaptation
reason to explain the perceived increase in departmerntéle-mail, was less sophisticated than the ones investigated in
heterogeneity. This was the lower level of disruption affordetiose studies. Orlikowski and Neilson studied implementations
by the asynchronous and distributed mode of communicatiohLotus Notes, while Ackerman studied an application called
supported by the computer system—i.e., the fact that it allow@asswer Garden that was built specifically to support organiza-
group members to interact in a time-disconnected manner, withnal knowledge sharing. This also casts doubt on arguments
less disruption to their routine activities. such as those made by Rigegsal. [67] that current computer
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systems usually fail to support the sharing of organizationtile sharing of knowledge. The critical issue is not media rich-
knowledge because they lack sufficient technological sophistiess, but the extent to which group members are involved in a
cation. process that is appropriately configured so as to encourage and
The “lack of technological sophistication” argument is analsupport knowledge transfer. Thus, we recommend that organi-
gous to the “lack of richness” argument proposed by media rickations looking for ways to stimulate knowledge sharing con-
ness theory to explain why most users, managers, and profgiger establishing well-coordinated process improvement pro-
sionals in particular, favor rich over lean media for knowledggrams. Simple asynchronous collaborative technologies, such
communication [12], [13], [49]. Not only does this study conas e-mail, are likely to be just as effective in supporting these
tradict media richness theory in that respect, but it also doesgocess improvement programs as more complex technologies,
in ways that are different from previous studies. Most of the prbut substantially cheaper and easier to maintain.
vious studies showing the flaws of media richness theory haveUnlike the predominantly manufacturing-based economy
focused on media selection and use [28], [48], [50], [65]. Thisf the pre-1990 years, where processes were arguably less
study focused on task outcomes and, to some extent, on cdaynamic” than they are today, the environment in which
munication content. organizations find themselves now requires focused strategies
Another influential theoretical framework, the social influto deal with change and ensure that distributed knowledge is
ence model [30], [50], is much better aligned with the findingshared, at least to the extent necessary for optimal or quasi-op-
of this study. The social influence model was used by Markiignal process execution. While e-mail and “variants” (e.g.,
[50] to show that social influences can shape individual behavigimail conferencing, e-mail-based collaborative writing) can
toward communication media in ways that are inconsistent Wighaple these strategies and are likely to be easy and cheap
media richness theory predictions. The empirical evidence g8 jmplement, more complex collaboration technologies can
this study adds to and guallfles that clalm in the particular CORiso be successfully devised to enable such strategies. Our
text of knowledge sharing. The process improvement groupsdp,qy has implications for the development of more complex

this study were formed by their members with th? objective @fiaporation technologies that facilitate change management
exchanging process-related knowledge among different dep%rﬁa knowledge sharing. It can be argued, based on the results

meer';:\'lggguglﬂy’ :::n:jeacgo;fcgggﬁr¥n2?\2$;?féiig%?;)(et' gt'esented here, that such collaboration technologies could
P group  EXP e successfully designed around a “process improvement

vr:/]eerdeiaconducwe to knowledge communication, even over Ie%gradigm" (i.e., they could be designed specifically to facilitate

The perceived increase in the quality of individual membdy 0¢€SS |mprovement)_and used regularly for the combmed
contributions linked to computer support reported by procegf'”oos‘:“S of process upprovement apd knowledge sharing.
improvement group members, on the other hand, cannot ea&f§’°ugh a clear blueprint to accomplish that goal is beyond
be explained based on the social influence model. This & scope of this paper, we believe that a first step in the
contradictory to the belief that leaner media are associated witfvelopment of those collaboration technologies could be taken
higher conversational ambiguity [12]. Also, this perceptiopymcorporatmg established process improvement approaches,
trend cannot be explained based on the hypothesis that previdygh as those proposed by Harringteinal. [35] and Kock
knowledge shared by the group members can allow thdf®], into them. This, in turn, could be undertaken through
to engage in rich communication through lean media [4df)e development of collaboration “engines” built on workflow
[48], since several of the process improvement groups stud@égtomation environments such as Domino and Lotus Notes,
involved people from different departments with no previoughich seems to be a fertile area for future research.
history of interactions. This perception trend is nevertheless
consistent with the hypothesis that people interacting through APPENDIX A
a leaner medium will adapt their behavior in order to over- STRUCTURED INTERVIEW QUESTIONS
come communication constraints posed by the leanness of the
medium [43]. This leads to the paradoxical conclusion that Notes:
the leanness of the communication medium “contributed” th) Respondents reported having participated in face-to-face
knowledge sharing, though this should be carefully investigated process improvement groups prior to answering the ques-
in future research as it can be only presented as a tentativetions below.
conclusion based on this research. 2) Waikato and MQM had recently conducted face-to-face or-

An implication of this study for organizations is that the use ganization-wide process improvement efforts by the time
of simple asynchronous collaborative technologies to support this study was began.
process improvement initiatives is Iike.zly.to stimulgte knowlg) The questions below are only part of a larger list of ques-
edge sharing among those engaged in interfunctional organi-tions used in semistructured interviews. Minor rewording
zational processes. Knowledge sharing is likely to happen au- {qok place during interviews when respondents expressed

tomatically, with no extra resource commitment required from difficulty understanding the meaning of the questions.
the organization other than that already committed to support

process improvement activities. As |_nd|cated by t_hls ar_1d Prg- Knowledge Sharing
vious studies, the use of collaborative technologies will also
have positive effects on process improvement efficiency and ef-Sometimes individuals share knowledge as a result of the dis-
fectiveness. While this study has focused on lean media, theussion that takes place in process improvement groups. Shared

is no reason why richer media should not also be conducivekoowledge may relate their organization’s formal and informal
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structure, organizational culture, and day-to-day activities. Did22] A. R. Dennis, R. M. Daniels, G. S. Hayes, G. Kelly, D. Lange, and L.
computer support increase or reduce knowledge sharing in your
group? Why?

(23]

B. Quality

Did computer support increase or reduce the quality of thé24]
process improvement proposals generated by your group? Why?

(25]

C. Departmental Heterogeneity

(26]

Sometimes it is difficult to gather people from different de-
partments to work together in a process improvement group. Di”]
computer support make it easier or harder to have members
different departments cooperating in your group? Why?

(1]

(2]

(3]

(4
(5]

(el
(7]

(8]
9]
[10]
(11]
(12]

(23]

[14]

(18]

(16]

(17]

(18]

(19]

(20]

[21]

(29]
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