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riences and through the reputations that the different prac-
tice groups quickly developed Through such a collective
learning process, the overall demand for some databases
declined while the demand for others increased

Suppliers also learned about users’ preferences. The practice
group leaders met regularly with the coordinators and core
members of their groups to assess the performance of their
databases, but the practice groups varied In how quickly they
responded to this feedback or anticipated changing patterns
of demand. While some practice groups were proactive and
made changes in thewr publishing strategies during our obser-
vation period, others maintained consistent policies through-

out the period

Data Collection

Together with three managers in the firm, we identified 43
practice groups that were in operation at the time of our
study. They are listed in table 1. No group had been dishand-
ed prior to our study Although a consulting topic (e.g , SAP.
an enterprise resource-planning system) or an industry (e g.,
energy) tended to have a primary group responsible for it, the
reality was that the practice groups to varying degrees pro-
vided electronic documents on a range of topics For exam-
ple, 20 groups provided documents on SAP systems, even
though there was one primary group responsible for SAP.

We collected data for every month from January 1997 to July
1998. We chose months as the time unit for analysis
because document supply and database usage changed sig-
nificantly each month (but not each week or day) and was
consequently tracked monthly by the managers in the firm
The system went on line in September 1996, with seven

Table 1

List of the 43 Practice Groups in Centra Consulting

Advanced Information Technology

Automotive Supphers

Business Transformation

Communications Solutions

Customer Relationship
Management

Data Warehousing

Firancial Services Solutions

Elec'ronic Commerce

Energy Industry

Energy Solutions

Firiancial Services Industry

Health Care Industry

Entrepreneurnial Services

Ertrepreneurial Tax

Health Care Business
Transformation

Health Care Management

Health Care Materials Management

Health Care Physician Practice

Health Care Clinical Documentation
Management Program

Health Care Revenue Management

Human Resources

Information Secunty Assurance and
Advisory Services

Internel Audit Services

J D Edwards

JAVA

Knowiedge Management

Life Sciences Solutions

Managed Care Solutions

Meanutfacturing & Industrial Services
Solutions

Microsoft

Muttin ationals

New Product Development

Real Estate and Construction
Industry

Retal and Consumer Products
Industry

Retall and Consumer Products
Solutions

Retail and Consumer Products Tax

SAP

Sharec Support Services

State and Local Tax

Strateaic Services

Supply Chain Operations

Tax Transfer Pricing

Year 2000
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groups In operation at that time, and the number had grown
to 23 groups by January 1997 Because the firm only tracked
usage data from January 1997 onward, we were not able to
include the first four months of usage In our statistical analy-
sis We were able to track the groups’ document supply
activities from therr start, however, and therefore avoided any
bias resulting from not being able to record group activities
during the first four months of operations To control for any
bias resulting from different launch months, we included an
age variable that measures the number of months a practice
group had been on line (group age).

We collected our data from three main sources First, to
gather data on the number and types of documents supplied
by the practice groups, we obtained the log files from all 43
databases. Log files listed information on each document,
including the date of publication, document title, and a set of
keywords describing the content of the document. The sec-
ond data source was the firm's statistics department, which
compiled records of the number of hits on each database per
month (i.e., the number of times the database was
accessed) The third source was a survey we administered to
the groups’ coordinators asking about various activities of
their practice groups, including guestions about publishing
policies such as rejection rates and publishing times. The
response rate was 100 percent We also collected informa-
tion on client billings to construct control vanables. Using
these data, we created a panel data set in which each group-
month was the unit of observation, giving a total of 675
group-month observations for the 43 practice groups over the
18-month period of study.

Variables

Number of database hits. Following Simon’s (1997) argu-
ment that an individual’s allocation of attention can be mea-
sured by the amount of time spent on an activity, we mea-
sured the allocation of attention to a practice group's
document supply by the number of times consultants
accessed or hit the database. A hit on a database I1s evidence
of time spent searching through and evaluating the content
of that database. We assume that access events on average
lasted the same amount of time across databases. While
database hits are not evidence of the extent to which consul-
tants read the documents or used them in their work, this
hmitation is not an issue in our study because we wanted to
measure the amount of attention allocated to a database, not
the usefulness of the database content. To compute the
dependent variable, we aggregated the total number of hits
by the firm’s consultants on a focal group’s database In a
month and logged the sum of the monthly hits. We also
lagged this variable one month prior to the observation
month for the dependent measure and entered the lagged
measure as an independent variable.

Crowdedness. We measured the crowdedness of the mar-
ket segment in which a focal practice group was situated by
the extent of overlap in the knowledge content among the
groups To determine content overlap, we used the keywords
attached to the documents Managers at Centra had devel-
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oped an extensive taxonomy of keywaords for identifying doc-
uments, to be used by document authors and group coordi-
nators to indicate the content of the information contamed in
a document. For example, one document contained the key-
woids "Inbound logistics system, financial services, SAP”
denoting that the document was about developing a supplier
logistics system using SAP systems in the financiai services
industry Since Centra had a predeveloped taxonomy of key-
words, authors and coordinators could not simply use what-
ever words they wanted but had to fcllow the taxonomy

Document authors and group coordinators varied in the
degree of specificity they chose when assigning keywords,
even when they assigned keywords to documents containing
information with the same degree of specificity. To avoid bias
resulting from this difference, we aggregated keywords to an
appropriate level of specificity based on the level of specifici-
ty typically used in document searches by consultants. Using
this approach, we compiled a list of 101 keywords, a sample
of which 1s listed in table 2 We performed a sensitivity analy-
sis to check whether there were any biases in our aggrega-
tion procedure. Having too few keywords on our list could
lead us to think there was overlap among groups when there
was no overlap, while having too many keywords on the list
could lead us to think there was no overlap when there was
an overlap To check for these two biases, we created two
alternative lists, one with fewer specific keywords (88 key-
words in total) and one with more specific ones (120 in total)
than our main set of keywords. We used these alternative

Table 2

Partial List of Keywords Used to Create Crowdedness Measure*

No. No.
Keyword Documents Groups
Baan 18 6
SAP 367 20
Oracle 21 14
JU Edwards 481 6
Peoplesoft 256 8
Benefits administration 171 17
Cenmipensation & rewards 95 8
Education and career planning 19 3
Recruiting 52 10
Budgeting/forecasting 75 16
Capital & asset management 229 18
Casn management 26 8
Cost management 189 21
Call centers 305 "
Customer acquisition 195 3
Demand & order management 198 9
Banks & depository institutions 106 18
Investment management 46 7
Fimancing & iPOs 92 16
Mergers & acquisitions 289 12
Pharmaceutical 244 10
Managed care 154 12
Hospital/facility 125 7
Hospital service delivery 79 7

* The number of documents 1s the total number of documents with the key-
word attached The number ot groups 1s the number of practice groups that
had at least one document with the kevword attached
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lists of keywords to create two alternative crowdedness
measures, which had partial correlations of 0.92 and 0.98
with the main measure We ran our models using all three
versions, but because the results did not change, we only
report the results from using the main taxonomy.

We used the list of 101 keywords to compute the extent of
overlap among pairs of practice groups First, we counted the
number of times each keyword category appeared In a
group’s database In a given month. Over time, as documents
with more keyword mentions were added, a group’s constel-
lation of keywords changed Second, we created a nonsym-
metric sociomatrix for each month, including groups that
were In operation that month The cells in the sociomatrices
contained the keyword overlap between pairs of groups.

K K
Dyadic keyword overlap o, = qum / Emm
k=1 k=1

where Kis the number of keyword categories at time t, m,,
is the smaller of the number of keyword mentions in a key-
word category in both group 1 and group j at time t, and m,,
is the number of keyword mentions in category k in group i's
database at time t Figure 3 illustrates overlap for two groups
that have a common keyword (cf Podolny, Stuart, and Han-
nan, 1996). Groups 1 and 2 overlap by having 50 mentions of
the keyword “SAP” attached to the documents they supply.
For group 1, this constitutes one-third of its total number of
keyword mentions that particular month, meaning that a,, =
.33. That 1s, group 2 exerts a competitive pressure on group
1 that can be quantified by the fraction 0 33. In contrast,
group 2 has a total of 200 keyword mentions, and the com-
mon overlap is therefore less for group 2 (i.e., a,, = .25)

For a focal group, the sum of the dyadic competition coeffi-
cients measures the extent of that group’s overlap with all

Figure 3. lilustration of keyword (SAP) overlap for two groups.

25 more
SAP
mentions

Group 2
has 200
keyword
mentions

125 other keyword mentions

100 other
keyword
mentions

Group 1 has 150
keyword mentions
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the other groups. The higher this overlap, the more crowded
the focal group’s market segment, because other suppliers
are offering much of the same knowledge content. To arrive
at the overall crowdedness measure tor a group in a given
month, we summed the dyadic overlap measures for each
month and lagged the measure by one month prior to the
observation month for the dependent variable (crowdedness).

N

Crowdedness «, = 2 o

11 it
where N I1s the number of groups in operation at time t. Two
possible issues with the measure need to be addressed
First, two groups are unlikely to have an equal number of
keyword mentions In a given category. As illustrated in figure
3, group 2 had 75 SAP mentions but only had an overlap of
50 with group 1, leaving an additionai 25 mentions that are
not accounted for in the overlap measure For group 1, the
competitive pressure from group 2 may be different because
of the additional 25 mentions To control for this possibility,
we created a variable that indicates the total additional key-
word mentions by overlapping groups that were not part of
the common overlap (.e, 25 in the example in figure 3) We
measured this variable one month prior to the observation
month and updated it monthly (additional count).

Another issue Is the number of keywords attached to each
document. Because authors and practice-group coordinators
were allowed to assign multiple keywords, documents varied
in the number of keywords assigned to them Although this
variation may Indicate that some documents covered more
topic areas than others, we observed that some groups had a
tendency to assign more keywords than others for similar
documents To control for the possibility that our overlap
measure is a reflection of this tendency, and not actual simi-
larity in content supply, we created a variable that indicates
the number of keyword mentions per document in a given
month (keyword mentions) We lagged this measure by a
month and updated 1t monthly

Document selectivity. During preliminary field interviews,
we were told that groups followed three related practices to
increase selectivity. The first method of being selective was
to accept only a subset of those documents submitted for
inclusion in the group’s database To screen documents,
groups had put in place a review process with a panel of doc-
ument reviewers Information on the groups’ rejection poli-
cles came from the practice-group coordinators’ responses to
the survey question, “What percentage of documents sub-
mitted to your database is typicaliy accepted?,” which we
reversed scored. We also asked If this proportion had
changed much over the study period, but as it had not, we
used one measure for each group for the 18-month study
period. The rejection rates reported ranged from 0 to 80 per-
cent (rejection rate) We also entered a control variable for
publication time: a high rejection rate may slow down the
time to publication of electronic documents because of the
time required to review each document carefully and could
result In an outdated and, hence, low-quality document sup-
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A potential bias with this document count
is that some groups may have supphed
longer documents than others, thus sup-
plying more Information Because the size
of each document (measured by bits) was
also histed, however, we were able to
determine that the average size of docu-
ments did not vary across groups, so we
did not create a separate variable for this
dimenston

ply. We asked the coordinators, “On average, how long [in
weeks] i1s the period from date of submission to the date of
uploading of new documents In your database?” (publication
time).

The second method of being selective involved controlling
the total number of documents supplied in a group’s data-
base. Group coordinators and leaders often scanned the
company for useful documents and asked people to write up
what they knew about various topics and submit documents
to the databases Some group coordinators and leaders were
selective In soliciting submissions, while others scanned
widely and sohcited many documents To capture these dif-
ferences and to measure the effect of total document supply
on the ability to attract attention, we used the cumulative
number of documents available in a group’s database (tota/
document supply).® We obtained this information from the
log file of the 43 databases, lagged the measure by one
month, and updated 1t monthly.

The third way of being selective involved timing the release
of documents to avoid batch releases. Some practice groups
adopted a batch-release approach, stockpiling large quantities
of documents prior to uploading them and then releasing
them into the database all at once in one month, while others
maintained a continuous supply, providing a smaller set of
documents as soon as they were ready for release each
month By selecting a smaller set of documents to publish
each month, practice groups that avoided batch releases
could help consultants conserve their attention. To measure
the extent to which a group used batch releases, we regis-
tered a batch release as occurring in a given month if the
number of documents released to the database was 10
times larger than the documents released in the prior and
subsequent moriths In that database. We created a dummy
variable that took on a value of 1 If there had been such a
spike in the two months prior to the observation month, and
zero otherwise, and updated this measure monthly (batch
release) To test whether these three different selectivity vari-
ables had different impacts in uncrowded and crowded nich-
es, we Interacted each of them with the crowdedness mea-
sure

Document concentration. We used the Herfindahl index
from strategic management research to measure the extent
to which a group operated in a few or many topic areas (e.g,
Acar and Sankaran, 1999) This measure indicates the degree
of concentration in a set of elements, that 1s, in the 101 topic
areas in our keyword list {concentration). The measure Is:

H = zplz

where p, i1s the fraction of a group’s total keyword mentions
In the 1th topic area in the main taxonomy list at time t This
measure ranges from 1/n to 1, where n I1s the total number
of elements, that 1s, the 101 keyword categories in our main
taxonomy If a practice group has all its documents in one
keyword category, then this measure 1s 1
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Strategic management scholars have also used the so-called
entropy measure as an alternative to the Herfindahl index
(Palepu, 1985). This i1s defined by

E=-3plogp,

This measure more directly indicates the extent of diversifica-
tion across a set of elements and Is therefore appropriate in
research on company diversification. Because we were main-
ly interested in the degree of concentration, we relied primar-
ily on the Herfindahl measure but also report results using
the entropy measure (entropy) The two measures are highly
correlated in our data set {r = -0.91)

Control Variables

Monthly dummy variables. We included variables to control
for the aggregate attention capacity or “carrying capacity” of
the system—that 1s, all consultants’ inclination to use the
databases In a given month (Hannan and Freeman, 1989),
which vaned from month to month over the 18 months of
observation. We controlled for these differences across time
because our theory suggests that groups will compete for
attention given a finite level of total capacity for attention We
entered 17 month dummy variables, 2ach taking on a value
of 1 if the observation was in that month, and 0 otherwise,
with the last month as the omitted category.

Demand and growth. Groups experienced different leveis of
underlying demand for their documents, depending on the
work needs of the consultants To address this unobserved
heterogeneity, we entered two control variables. We first
constructed a variable that indicates the level of client billings
that could be attributed to the primary service or industry
area of each practice group (revenues). Billings associated
with a service or industry indicated the level of consulting
activity In that area We obtained billing data for all the major
service and industry areas at Centra from the firm’s billing
database and created a four-point var able based on quartiles
of billing levels A value of 4 indicates that the billings attrib-
uted to the service or industry area of the group were in the
highest guartile of group revenues during the study period; a
value of 1 indicates billings in the lowest quartile

We also constructed a vanable measuring growth in rev-
enues, using billing data for two fiscal years to measure
growth. A group may supply documents on consulting activi-
ty areas that are growing quickly, implying that there is more
demand for these types of documents. Revenue growth was
measured on a four-point scale, by allocating growth into
“very high growth,” “medium growth,” “low growth,” and
“no growth or decline” categories (revenue growth)

Knowledge codification. The groups also varied in the type
of knowledge they supplied In particular, practice groups
focusing on inherently tacit knowledge should receive fewer
hits because the knowledge about their topics had to be
communicated through non-electronic means, such as strong
personal ties between the source and recipients {Hansen,
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We also conducted analysis with other
control vanables, notably variables that
indicated the credibility of practice
groups Groups could rely on high-status
affiliate members (especially partners,
who were senior consultants in the firm)
10 signal legitimacy, serving as a cue for
consultants when they were conducting
searches for documents We included a
vanable indicating the number of partners
affiliated with a group, but as this variable
did not change any of the results, we
excluded it in the analysis reported here

1999). To control for this variation among the groups, we
asked the coordinators to indicate, on a 7-point scale, the
extent to which knowledge about the topics they covered
was codified. We asked three questions developed by
Hansen (1999): "How well documented is all the knowledge
that I1s used in selling or delivering client projects in your
areas?" {with anchors of “it 1s not well documented” and “it
Is very well documented”), “Is all the knowledge that Is used
in selling or delivering projects in your areas sufficiently
explained in written documents?” {with anchors of “none of
itis” and “all of 1t1s”); and “What type of knowledge is used
in selling and delivering client projects in your areas?” (with
anchors of “malnly personal practical know-how" and “main-
ly reports, manuals and documents”) We averaged the
responses to these three 7-point scales to create a measure
of codification that had a Cronbach alpha of 72 (knowledge
codification).®

Statistical Approach

We used a random-effects specification in our regression
analysis to control for the possibility of unobserved hetero-
geneity between groups In the pooled cross-sectional time
series data (Greene, 1993). This specification allows for the
inclusion of time-invariant covariates, whereas the alternative
of using fixed-effects models does not. Since the survey data
produced only one value for the rejection-rate policy and pub-
lication-time variables for each group, these covariates were
time-invariant. To test the validity of the random-effects spec-
ification, we performed the Hausman (1978) test, which
checks whether the assumption that the random effect is not
correlated with the other regressors in the model is violated.
The assumption was not violated in our data set. We estimat-
ed the following model

InY, ) = a +yInY )+ B'X L+ 1, + &

where Y, i1s the number of hits on practice group 1's database
inmonth t, Y, is the lagged dependent variable, X _, is a
vector of lagged independent variables (including the month
dummies), B’ I1s a transposed matrix of coefficient scalars,
the component p, 1s the disturbance characterizing the ith
practice group and Is constant through time, and ¢ , Is the
remaining random disturbance

RESULTS

Descriptive statistics are reported in table 3. We standardized
the main independent variables (by subtracting the mean and
dividing by the standard deviation) to avoid high levels of mul-
ticollinearity between these variables and the interaction
terms.

The results for the random effect models are reported in
table 4 Model 1 reports the baseline model including the
effects of the monthly dummy variables but excluding the
effects of the independent variables. The one-month lag of
the dependent variable I1s positive, but the coefficient esti-
mate I1s below 1, which indicates that as the groups grow
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Descriptive Statistics and Partial Correlations (N = 675)

Variable Mean S.D. Min. Max. 1 2 3 4
1 No. hits {dep var) 567 161 0 915
2 No hits (dep var lagged) 563 160 0 915 24
3 Revenue 22 126 1 4 46 45
4 Revenue growth 290 99 1 4 18 17 12
5 Group age 12 91 543 1 22 13 24 25 01
6 Knowledge codification 423 106 213 617 - - 01 - 08 10
7 Additional count 97 90 6178 0 335 -12 -13 -08 - 05
8 Keyword mentions 220 352 1 46 22 02 - 07 -156
9 Pubhcation time 527 368 1 17 -39 -40 -09 -22
10 Crowdedness* 0 100 -178 329 -17 -18 - 04 -23
11 Concentration* o] 100 -110 412 - 21 -22 - 31 02
12 Concentration x crowdedness 12 170 -572 1353 )1 0 07 06
13 Tot document supply* 0 100 -109 603 41 44 13 17
14 Rejection rate* 0 100 -112 2 58 -1 - 01 -05 07
15 Batch release* 0 100 -23 440 - 15 -13 -18 00
16 Doc supply x crowdedness - 27 84 -389 193 - )R - 08 -12 0
17 Rejection x crowdedness 03 102 -4 11 405 -8 -08 -01 - 06
18 Batch x crowdedness - 03 79 -5 84 772 -3 - 01 05 -29
Variable 5 6 7 8 9 10 11
6 Knowledge codification - 04
7 Additional count 58 - 08
8 Keyword mentions - 00 - 02 -13
9 Publication time --10 -12 19 -03
10 Crowdedness* 27 - 22 45 -10 16
11 Concentration® - 22 -10 10 - 08 03 05
12 Concentration x crowdedness 04 -14 18 -01 -03 12 -10
13 Tot document supply* 39 17 -19 - 13 -25 -49 -25
14 Rejection rate* - 02 15 0 32 -08 -02 03
15 Batch release* - 06 17 -01 -05 10 -01 06
16 Doc supply x crowdedness - 20 -.09 -02 o1 01 -17 -04
17 Rejection x crowdedness -08 -2 17 03 01 17 -12
18 Batch x crowdedness I -.01 - 03 02 -04 -1 -02
Variable 12 13 14 15 16 17
13 Tot document supply* 08
14 Rejection rate* - 14 08
15. Batch release* - 02 - 01 - 04
16 Doc supply x crowdedness - 32 - 28 ~37 07
17 Rejection x crowdedness - 11 ~29 -07 03 44
18 Batch x crowdedness -.03 05 03 -03 02 11

* Variable 1s standardized by subtracting the mean from the value and dividing by the standard deviation

larger, their growth in additional hits increases at a decreas-
ing rate. This result 1s consistent with other organization
growth studies (Tuma and Hannan, 1984). Mode! 2 includes
the effects of the crowdedness measure. The result is nega-
tive and significant throughout the models in table 4 The
higher a focal group’s overlap with other groups in a month,
the fewer the hits on the focal group’s database in the next
month That is, an increase in the degree of crowdedness In
a group's internal market segment negatively affects the
amount of attention allocated to the group by users of the
database system

The results reported in models 3 through 5 present the
effects of the topic concentration measures As shown In
model 4, the main effect for the topic concentration measure
(1e, the Herfindahl index) is negative and significant, while
the interaction term including the concentration and crowded-
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Table 4

Effects from Regression Analysis of Monthly Database Hits (N = 675)*

Variable Mode! 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9
Intercept 2076% 2072° 2141% 2589% 2619% 2442° 2604° 2409* 2494°
(1080) (1091 (1102) (1150) (1146) (1218 (1282) (1315 (1317)
No hits (lagged) 334°%%*  326°**  323** 302°* 301%%  301°*  275°**  268°** 267°*
(029) {030 (030)  (030) {030) (030) (030} (030) (030)
Revenues 164° 165° 159 158 153 154 144 134 137
(097) (098) (099}  (103) (102) (109)  (115) (117) (118)
Revenue growth 030 020 024 006 - 002 008 -003 023 018
(104) { 105) ( 106) (111) (110) {116) (122) (125) (126)
Group age 072 072 071 062 061 071°® 077 084 081
( 045) { 046) (046)  1048) { 048) (052)  (055) ( 056) { 056)
Knowledge codification -034 -038 - 040 - 059 - 056 - 051 - 068 - 064 - 083
(102) (103) (104} (108) (107) {115) (121) (124) (124)
Additional count - 000 000 000 000 000 000 000 000 000
(001) {001) (C01) (001) {001) {001) (001) (001) {001)
Keyword mentions 020 020°** 020° 018°** 019 018°* 019°* 021%*  021°°
(008) { 008) (008) ( 008) (008} ( 008) (008) (008) {008)
Pubhcation time - 060" -060* -060* -061° -060°* 062* -068° -066* -067°*
(028) (028) (028} ( 030) (029} (031) (033) (034) {034)
Crowdedness? ~079* -068% - 163*** -167%°" —191°%® —293*** - 296°* -—290°*°
{ 038) 1 034) 1 057) { 059} { 060) (063) (063} { 063)
Concentration® -040 -093° 084°* -0939* -107* -117°*
(040 (042) { 043) (042) (042) {043)
Concentration x crowdedness 083°** 086*** 073*** (Q77°** .083°**°
(022} (022) {022 (022) (022)
Entropy? 113*
( 056}
Entropy x crowdedness - 125°%°°
(029)
Tot document supply? —072 —139%° —144°%% 147"
(050) (052) { 052) { 052)
Rejection rate? 026 -026 -029 -028
(112) (118) (121 (121)
Batch releasef ~101 -093 -099 -117°
(094) (093 (093) {070)
Tot doc x crowdedness —221°%% —233°% -231°°
(051) (051) (051)
Rejection x crowdedness 076% 074
(038) (037)
Batch release x crowdedness - 242°%
(121)
R? 905 218 919 924 924 925 932 939 945

*p< 10, * p< 05 and *** p < 01, two-talled test for vaniable coefficients
* Standard errors are In parentheses Effects for monthly dummy variables are not shown
t Variable 1s standardized by subtracting the mean and dividing by the standard deviation

Co

ness variables 1s positive and significant. That is, as seg-

ments become mere crowded, an increase in the degree of
concentration positively affects the number of hits on a data-
base. This result supports hypothesis 1, that there I1s a posi-
tive effect of topic concentration on attention in crowded
market segments. The results for the entropy measure are
the same {see model 5). Because this variable measures
topic breadth, not concentration, the effects have opposite
signs, such that an increase i the entropy variabie leads to a
negative effect on database hits with increasing degrees of
market crowdedness

To assess the net effect of concentration, both the main
effect and the interaction effect need to be considered, as
follows (using estimates from model 4):

20/ASQ, March 2001

pyright © 2001 All Rights Reserved



Competing for Attention

No hits = exp [- 093*concentration +

crowdedness*{ 083*concentration)] 0

The combined effects reveal that a fairly high level of crowd-
edness (1.e., more than 1 12 standard deviations above the
mean) I1s needed for the positive interaction effect to surpass
the negative main effect of being corcentrated. The results
are plotted in figure 4 for various levels of topic concentration
in uncrowded niches (i e , two standard deviations below the
mean) and crowded niches (i.e , two standard deviations
above the mean). In uncrowded niches, practice groups that
had low levels of concentration (i e., supphed a broad product
line) received more database hits In crowded niches, In con-
trast, practice groups that concentrated their document sup-
ply in a few keyword categories enjoyed more database hits
While the slope of this line i1s not as steep as the one for
uncrowded segments, the effect 1s stll substantial. For
example, a practice group that shifted from a low concentra-
tion level (-2 s d ) to a high level (+2 5.d ) would increase the
number of monthly database hits from an estimated 182 to
240, an increase of 31 percent These results confirm
hypotheses 1 and 2.

The results for the three document selectivity variables are
entered In models 6 through 9. The main effect and the inter-
action effect for the total number of documents supplied are
both negative and significant, as shown in model 7. With an
increase in a focal group’s crowdedness, an increase In the
total document supply has a negative effect on the number
of database hits The net effect of total document supply I1s
as follows.

Figure 4. Plot of the effects of topic concentration on the number of database hits.

No. Hits

800
600
Uncrowded
4004
900 —
~
Crowded
0
-2 -1 0 1 2 3

Concentration {(+/~s.d.)

Note: No. of hits includes the effects for the intercept, the main effect of crowdedness (estimated at either +2
or -2 s.d. from the mean}, and all other variables included in model 4 (estimated at their mean levetl).
Crowded (+2 s.d.): No. hits = exp [-0.093* concentration + 2 *(0.083*concentration)]

Uncrowded (-2 s.d.): No. hits = exp [-0.093* concentration -2 *{0.083*concentration)].
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Because the coefficient estimate for the
main effect of document supply 1s nega-
tive, it 1s not obvious that the combined
net effect 1s positive This result is
obtained because of the minus sign for
the crowdedness measure, which causes
the sign for the interaction coefficient to
be positive In another model {not report-
ed here), we used non-standardized mea-
sures and obtained the same net positive
etfect under conditions of high crowded-
ness See tne equations histed in figure 5

No. hits = exp [-0.139*tot.documents +

crowdedness*(— 221*tot documents}] @)

When the crowadedness measure is 2 (i1 e., two standard devi-
ations above the mean), this becomes a net negative effect,
but when the crowdedness measure 1s -2 (i e , two standard
deviations below the meanj, this becomes a net positive
effect.? The magnitude of the estimates are plotted in figure
5, which depicts the contrasting effects of increasing docu-
ment supply In crowded and uncrowded niches, respectively.
These results confirm hypotheses 1 and 2, that large docu-
ment supplies lead to more attention in the form of database
hits In uncrowded niches but lead to less attention in crowd-
ed ones

The results for rejection rate and batch releases are simiiar
Practice groups in crowded niches that pursued a strategy of
selectivity based on a high rejection rate and no batch releas-
es attracted more attention to their database in contrast,
groups in uncrowded niches that pursued a strategy of a high
rejection rate and no batch releases attracted less attention
than those that were not selective These results also lend
support to hypotheses 1 and 2 Interestingly, the estimate for
publication time is negative and significant, indicating that
controlling for rejection rates, groups that took longer from
the time they received a document from an author until they
made 1t avallable In the database received fewer hits on their
database

Figure 5. Plot of the effects of total document supply on the number of database hits.

1000
\ 800
Uncrowded
600~
]
o
z /
400
~200-
0
-3 -2 -1 0 1 2 3

No. documents (+/— s d.)

Note: No. of hits includes the effects for the intercept, the main effect of crowdedness {estimated at either +2
or -2 s.d. from the mean), and all other variables included in model 7 (estimated at their mean level}. Whether
the net effect is negative or positive depends on the sign of the crowdedness variable:

Crowded (+2 s.d.): No. hits = exp [-0.139* tot documents + 2 *(-.221*tot. documents)]

Uncrowded (-2 s.d.): No. hits = exp [-0.139* tot. documents -2*(-.221 *tot. documents)].
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Figure 6. Plot of the effects of two publishing strategies on the number of database hits.

1000

800

Uncrowded

600

No. Hits

400

200

Crowded

2

1.5

Less-is-more

0
0.5 0 0.5 1 1.5 2

Publishing strategy (+/- s.d.) More-is-more

Note: No. of hits includes the effects for the intercept, the main effect of crowdedness (estimated at either +2
or -2 s.d. from the mean), and all other variables included in mode! 9 (estimated at their mean level}. Publish-
ing strategy is a combination of four variables (topic concentration, total document supply, rejection rate, and
batch release). The discontinuous change in the two slopes is due to the inclusion of the batch release
dummy variable, which is set to 0 when publishing strategy is less-is-more (left side of the graph), and 1
when the publishing strategy is more-is-more (right side of the graph).

We have plotted the combined effects of the four main inde-
pendent variables in figure 6. Document suppliers that pur-
sued a less-is-more publishing strategy were those with a
high level of topic concentration {i.e., with O to 2 standard
deviations above the mean), few documents (with 0 to 2
standard deviations below the mean). a high rejection rate
{(with 0 to 2 standard deviations above the mean), and no
batch releases (i e , dummy variable set to 0). Likewise, doc-
ument suppliers that pursued a more-is-more strategy were
those with a low level of topic concentration, many docu-
ments, a low rejection rate (1.e., with 0 to 2 standard devia-
tions below or above the mean for these variables), and
batch releases (i e., dummy variable set to 1). As figure 6
shows, our two hypotheses were confirmed. In crowded
segments, a shift in publishing strategy from a more-is-more
to a less-is-more profile led to an increase in database hits,
supporting hypothesis 1 In uncrowded segments, In con-
trast, a shift in publishing strategy from a less-is-more to a
more-1s-more profile led 1o a substanual increase In the num-
ber of monthly database hits. This result supports hypothesis
2

DISCUSSION

The main finding of this study I1s that the process of knowl-
edge dissemination in an organization can usefully be ana-
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lyzed as an internal knowledge market in which users form
perceptions about suppliers based on their publishing strate-
gies and in which supplers compete for the limited attention
of users The outcome of this contest determines what
knowledge gets disseminated in an organization Previous
researchers have viewed the process of knowledge dissemi-
nation as a message transmission probiem (e.g., Shannon
and Weaver, 1949), a transfer problem between two parties
{e g, Zander and Kogut, 1995), a diffusion problem (e.g.,
Rogers, 1983), or a search problem (e.g., Cyert and March,
1992) but not as a problem of competition between suppliers
in an internal knowledge market. One reason for the lack of
emphasis on competition In a knowledge market 1s that the
constraining effects of users’ limited attention have been
less salient in organizational contexts in which information is
not widely available. Our findings suggest, however, that new
insights can be gained from addressing the other aspect of
the problem how suppliers of information attract users when
there 1s plenty of information but a scarcity of attention.

Aithough we studied a company that had made an unusually
large investment In an electronic document system and thus
had created a very rich information environment, more com-
panies are likely to be in a similar situation as more informa-
tion 1s made readily available through electronic sharing sys-
tems (Sproull and Kiesler, 1991) This profound shift from
information scarcity to information richness requires new
organization theory Our suggestion 1s to develop a more
comprehensive theory of internal knowledge markets in infor-
mation-rich environments, including a broader treatment of
knowledge suppliers, users, and therr relational aspect.

On the document-suppher side, our empirical findings sug-
gest that an electronic document supplier’'s ability to dissemi-
nate its knowledge in an organization is affected by the
crowdedness of its market segment, lending validity to an
Intraorganization ecological view of competition among
knowledge suppliers (e g., Burgelman, 1991) This ecological
view can be extended in several ways While our study was
imited to the analysis of competition among knowledge-sup-
plying groups in one company, other studies could treat
items of information (e g., individual documents) or individu-
als (e g., authors) as the unit of analysis. For example, In
other organizational settings, authors of documents may
compete for the attention of other employees, as the prac-
tice groups at Centra Consulting competed for consultants’
attention In addition, our study did not address the dissemi-
nation of other types of knowledge (e.g., individual tacit
knowledge} or other sharing mechanisms (e g, personal rela-
tions or e-mail) These alternative forms of knowledge and
mechanisms may be amenable to a knowledge-market view.
For example, e-mail messages are likely to compete for the
limited attention of employees, as are internal experts who
seek to be consulted to legitimize their existence

Focusing exclusively on competition among document suppli-
ers, however, 1s likely 1o yield a limited view of internal mar-
kets for electronic information As we argued in the theory
section, users form and share opinions about different suppl-
ers and thus create a social context that affects patterns of
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knowledge dissemination in the organization (Brown and
Duguid, 2000). Ecological models thus need to be extended
from a supply-side focus to a more relational view in which
both suppliers and users are considered Several unanswered
research questions can be addressed to develop a fuller
understanding of the processes by which users learn how to
find and use the electronic information they need in informa-
tion-rich organization contexts For example, while we
assumed that users circulated their perceptions about the
practice groups at Centra through personal networks,
researchers can study how users rely on social networks to
learn about and form judgments about electronic document
suppliers. Do users with social networks rich in structural
holes better learn about reliable suppliers because they have
access to more diverse information tkrough non-redundant
contacts (Burt, 1992)? In addition, wh.e our study was limit-
ed to the allocation of attention to information sources,
research also needs to address the usefulness of finding and
using electronic documents For example, do users who rely
on other people in their network to point them to useful elec-
tronic documents perform better thar individuals who do not
benefit from such personal recommendations?

There are also interaction effects between users and suppli-
ers in an internal knowledge market. Electronic document
supphers are likely to learn about users both through their
own experiences and through the experniences of other sup-
plers. To analyze these dynamics, future research can
address the extent to which documer:t suppliers respond to
usage behaviors by altering their publishing strategies and
the implications for their ability to attract attention Over
time, suppliers may learn which publishing strategies work in
given market segments by experimerting with different
strategies. Document suppliers may slso learn from the
usage experience of other suppliers in their organization,
either by imitating their practices or by collaborating with
them to transfer best publishing practices But such cross-
supplier learning may be hindered by group leaders and coor-
dinators who are vying for the same promotion opportunities
In an organization and thus have little incentive to share prac-
tices that might make other groups look better.

In short, this broader conceptualization of an internal knowi-
edge market extends beyond a pure ecological model of
competition in markets and suggests that a solely suppler-
oriented view of internal knowledge nmarkets 1s a imited one,
since users’ soclal constructions and patterns of demand aiso
affect competitive dynamics Intraorganizational markets offer
an interesting and tractable venue for expanding supply-side
conceptions of competition by incorporating demand-side
processes and the dynamic relations petween suppliers and
users

The final set of implications of this research involves compe-
tition for attention among organizations that supply knowl-
edge. While knowledge-supplying organizations, such as Web
site businesses or academic journals, in principle can dissem-
inate therr knowledge at a very low marginal cost {(Shapiro
and Varian, 1999), the main constraint for successful knowl-
edge dissemination in the interorganizational market i1s the
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