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Definitions: The “What”

(1)




my background:

IT Chief of the Bioterrorism

Preparedness and Response
Program, U.S. Centers for
Disease Control 2000-2005




my background:

planned originally to work 2

years, then join Peace Corps

(but the world had other plans)




knowledge ecosystems:

grassroots

knowledge “cultivation”




knowledge ecosystems:

(1) provide opportunities

(2) provide motivations
(3) provide methods/protocols




knowledge ecosystems:

(1) organizational opportunities

(2) behavioral antecedents
(3) exchange activities




hyperturbulent environments:

where organic,

Information-intensive changes
occur rapidly with little warning




hyperturbulent environments:

compared to “ordinary”

turbulent environments
require greater inter-individual
knowledge exchanges to adapt




hyperturbulent environments:

no one individual harbors

sufficient knowledge to
mitigate negative outcomes




hyperturbulent environments:

no one individual harbors

sufficient knowledge to
capitalize positive opportunities




hyperturbulent environments:

Inter-individual exchanges

must transcend
physical group proximity




hyperturbulent environments:

Inter-individual exchanges

must transcend
institutions and social networks




Imperatives: The “Why”

(2)




Global Trends: 2015

“The networked global
economy will be driven by rapid

and largely unrestricted flows of
Information, ideas...”




“Its evolution will be rocky,
marked by chronic financial

volatility...”




“Groups feeling left behind will
face deepening economic

stagnation, political instability,
and cultural alienation...”




“Globalization will create
demands for increased

International cooperation on
transnational i1ssues...”




“Nonstate actors ranging from
business firms to nonprofit

organizations will play
Increasingly larger roles...”




“Less and less control over
flows of information,

technology, diseases, migrants,
arms, and financial
transactions...”




“Effective governance will
Increasingly be determined by

the ability and agility... to
exploit increased Iinformation
flows, new technologies...”




exchanges of knowledge
allow humans to

relay thoughts




exchanges of knowledge
allow humans to

relay perceptions of the
environment




exchanges of knowledge
allow humans to
adapt

- knowledge ecosystems




knowledge ecosystems allow
Inter-individual awareness of

reality




knowledge ecosystems allow
Inter-individual awareness of

opportunities




knowledge ecosystems allow
Inter-individual awareness of

changes and trends




knowledge ecosystems can
Increase adaptedness




knowledge ecosystems can
be time-sensitive




knowledge ecosystems can
be critical to survival

especially In
hyperturbulent environments




9/11
anthrax events and SARS
Hurricane Katrina, 2005

hyperturbulent environments




examples where
sufficient knowledge

existed

to mitigate negative outcomes




examples where
Insufficient exchanges

occurred to

mitigate negative outcomes




U.S. GAO Reports (2001-2006)
Insufficient exchanges

occurred to

mitigate negative outcomes




Central Intelligence Agency,
Centers for Disease Control,
Federal Emergency
Management Agency

mitigate negative outcomes




Central Intelligence Agency,
Centers for Disease Control,
Federal Emergency
Management Agency

confront
hyperturbulent environments




these organizations represent
future business trends

confront
hyperturbulent environments




globally distributed individuals
must exchange
time-sensitive knowledge to

confront
hyperturbulent environments




hyperturbulent environments:

Inter-individual exchanges

must transcend
institutions and social networks




hyperturbulent environments:

top-down “management”

of knowledge not possible
events organic and too dynamic




must answer: what do
individuals know?

knowledge “management”
not possible




must answer: what do
Individuals not know?

knowledge “management”
not possible




must answer: what Is
valuable to know now?

knowledge “management”
not possible




must answer: what will be
valuable to know later?

knowledge “management”
requires omniscience




must answer: what will be
irrelevant to know later?

knowledge “management”
requires omniscience




must answer: what changes
will require new knowledge?

knowledge “management”
requires omniscience




but maybe grassroots

knowledge “cultivation”
IS possible?

start from the bottom-up




Theories: The “How”

©)




March (1991)

exploration

individuals = organizational code Organizational

knowledge value
exp|0itati0n (veracity with true reality)

organizational code - individuals

knowledge exchange activities




Doctoral

organizational
structure

supporting
technology

organizational exchange opportunities

research, part 1

exploration

reports share, bosses reuse org anizational

knowledge value
exp|0itati0n (veracity with true reality)

bosses share, reports reuse

knowledge exchange activities




Extending sociotech and
knowledge mgmt literature:

acquisition
application

conversion

protection

organizational
responsiveness

technology and efficiency

knowledge processes

structure

culture

knowledge enablers




Doctoral research, part 2

acquisition
application

conversion

protection
organizational
responsiveness

technology and efficiency

knowledge processes

structure

culture

inter-individual trust

knowledge enablers




Doctoral research, part 2

technology .1
_stricture
culture

inter-individual trust

acquisition
application
conversion

protection

knowledge processes

organizational
responsiveness
and efficiency




Doctoral research, part 2

organizational .-

structuré

supporting
technology

incentives

normative values

inter-individual trust

behavioral antecedents

exploration

exploitation organizational
responsiveness

conversion and efficiency

protection

knowledge exchange activities




Knowledge sharing, protection,
and social dilemmas:

organizational incentives
structure knowledge organizational

normative values sharing responsiveness

supporting and efficiency

technolo
e inter-individual trust protection

organizational exchange opportunities behavioral antecedents knowledge exchange activities




Doctoral research, part 3

knowledge
individual's role sharing

(role criticalness)

behavioral antecedents knowledge exchange activities

organizational
responsiveness
and efficiency




Towards a cumulative theory

organizational
structure

supporting
technology

organizational exchange opportunities

incentives

normative values

inter-individual trust

behavioral antecedents

exploration

exploitation organizational
responsiveness

conversion and efficiency

protection

knowledge exchange activities




Methods: Models & Empiricism

(4)




1: Simulation model
extend March’s theory, test via
multiple regressions

organizational exploration
structure C
reports share, bosses reuse organ|zat|onal
_ knowledge value
supporting exp|0itati0n (veracity with true reality)
technology

bosses share, reports reuse

organizational exchange opportunities knowledge exchange activities




1: Simulation model

external reality
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1: Simulation model

external reality

organizational code




1: Simulation mo

jtier3=1 jtier3=2 jtier3=3 jtier3=4
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1: Simulation model

Effect of Tiers in Hierarchy on Organizational Knowledge

Equilibrium in Response to Constant Level of Environmental Turbulence

turbulence (p4=0.02) kept constant
total number of individuals (n=133) kept approx. constant for different tiers in hierarchy (d)
bars indicate standard error margin
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X

tiers in hierarchy (d)

© = high exploitation (p1=0.5), low exploration (p2=0.1), no turnover (p3=0.00)
A = high exploitation (p1=0.5), low exploration (p2=0.1), moderate turnover (p3=0.02)
© = low exploitation (p1=0.1), high exploration (p2=0.5), no turnover (p3=0.00)
X = low exploitation (p1=0.1), high exploration (p2=0.5), moderate turnover (p3=0.02)




1: Simulation model

Coefficients? P

Lnstandardized Standardized
Coeflicients Coeflicients Collinearity Statistics

B otd. Errar Beta t ig. Tolerance VIF
(Constant) hag 006 117.6872
probP1 70 014 300 12.330 ; ATE f.6848
probP 2 124 006 215 21.034 : 1.000 1.000
probP 3 2118 118 182 17.875 . 1.000 1.000

&EA, -2 Fdb | 118 -.4a28 -47.87a . 944 1.001
interactP10Depth @) 003 - 446 -17.104 . 143 6544
countBreadth -.001 .aoo =297 -21.028 : 520 1.922

2. Dependent Variable: corrOrgChatch

b Weighted Least Squares Redgression - Weighted by countDepth




2 & 3: Institutional field study
collect data, test theory via
structural equation models

organizational incentives exploration

structure — .
exploitation organizational
normative values responsiveness

supporting conversion and efficiency

technolo
e inter-individual trust protection

organizational exchange opportunities behavioral antecedents knowledge exchange activities
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2 & 3: Institutional Field Study

KnExploration
/ 4

CollabTechnoloay W

KnConversion

OrgResponsive
»

organizational incentives . exploration \_
structure 1 T L
B(' exploitation organizational
» | normative values > » responsiveness
supporting % conversion and efficiency
technology ———— _
inter-individual trust ] protection vs. turbulent
organizational exchange opportunities behavioral antecedents knowledge exchange activities envi ronment
"‘-..__________...--"
Opportunities to Motivations to Processes to Impact on
exchange exchange exchange Organizational
knowledge knowledge knowledge Performance




SCHOOL

2 & 3: Institutional Field Study

Below are the correlations for a for & more parsimonious model

= HIGH carrelation armong items (= 700)

= MODERATE carrelation amaong items (between 500 and .700)
= WEAK correlation amang iterns (between 300 and 500)

= VERY YWEAK correlation among items [ < .300)

5z g =z = ¥ g 8 ACRE
IMRLUSTE | 1000

IMRLISTIE 0743 | 1000
IMRLISTIT 0742 | 0856 | 1000
KOOMFT 0327 | 030 | 055 | 1000
KOOMFE 040 | 051 | 044 | 073 | 100
KOOWPIT 0544 | 0355 | 051 | 083 | 073 | 100
ML LESTR 0536 | 0335 | 033 | 0646 | 062G | DR60 | 1000
MuLLESE 0535 | 0303 | 0501 | 056 | 0325 | 059 | 0770 | 1000
MuLLESR 0515 | 046 | 044 | 054 | 055G | 057 | 0737 | 0648 | 1000
SPLOFE 040 | 043 | 0412 | 0F6 | 0663 | 0BG | 0B | 0473 | 052 | 1000
HPLORDG 03 | 0405 | 0406 | 0665 | 0671 | 0B41 | 0BG | 0367 | 053 | 0820 | 1000
HPLORF 045 | 06 | 0383 | 083 | 06T | 0BG | 0616 | 0364 | 0&7 | 0826 | 0314 | 1000
IMCENT 026 | 0272 | 021 | 041 | 032 | 040 | 0526 | 048 | 06 | 0%4 | 0FH3 | 05T | 1000
INCETIE 031 | 084 | 021 | 0480 | 0306 | 043 | 050 | 0309 | 046 | 030 | 054 | 0R09 | 0748 | 1000
IMNCENTIO 029 | 0301 | 087 | 0484 | 0305 | 042 | 0523 | 041 | 040 | 0543 | 031 | 0579 | 0739 | 076 | 100
KPROTRR 030 | 0443 | 0445 | 003 | 039 | 0480 | 0400 | 0368 [ 030 | 036 | 033 | 040 | 034 | 030 | 032 | 1000
KPROTPE 0376 | 0382 | 036 | 0454 | 037G | 043 | 036 | 0348 | 037 | 041 | 031 | 047 | 0F7 | 035 | 037 | 0F1 | 1000
KPROTRE 01 | 043 | 0450 | 0686 | 045 | 040 | 0415 | 036 | OFE | 06 | 093 | 049 | 030 | 038 | 0344 | 0840 | 0309 | 1000
STECHE 0340 | 037 | 035 | 046 | 0456 | 044 | 0457 | 032 | OF5 | 0A9 | 046 | 0409 | 033 | OM6 | 0471 | 030 | 035 | 034 | 100
STECHE 01 | 066 | 036 | 0462 | 0320 | 048 | 0462 | 0363 | 031 | 040 | 0325 | 056 | 0460 | 08 | 036 | 0347 | 036 | 030 | 0713 | 1000
STECHA 037 | 034 | 026 | 063 | 0534 | 049 | 042 | 0400 | 036 | 047 | 05 | 040 | 0491 ) 006 | 053 | 038 | 036 | 034 | 075 | 006 | 100
HPLOMN 0409 | 0435 | 047 | 0862 | 0619 | OFS6 | OR02 | 0561 | 0526 | 0820 | 0G26 | DRS1 | 036 | 0565 | 0474 | 039 | 032 | 035 | 046 | 036 | 0348 | 1000
HPLOMG 0374 | 0431 | 06 | 0822 | 0610 | 0633 | 0B | 0474 | 050 | 0633 | 0631 | OBed | 050 | K07 | ORDG | 045 | 0433 | 0451 | 0485 | 057 | 0477 | 08 | 1000
HPLOMIY 027 | 047 | 042 | 0R52 | 02 | DR | 050 | 0470 | 0539 | 087 | 069 | DF4 | 055 | OR02 | 0616 | 0342 | 0378 | 0385 | 044 | 050 | 0973 | 0829 | 0886 | 1000
KIRESFE 044 | 0514 | 0506 | 053 | 056 | 054 | 0549 | 0549 | 057 | 02 | 032 | 0536 | 042 | 0462 | 04T | 0416 | 0452 | 040 | 06 | 0400 | 04N | 038 | 051 | 051 | 1000
KIRESFB 047 | 0309 | 0306 | 0574 | 0515 | 0570 | 0546 | 0564 | 082 | 0542 | 033 | 0323 | 009 | 066 | 040 | 005 | 0444 | 046 | 033 | 006 | 031 | 032 | 056 | 0472 | 0780 | 1000
KIRESFE 0302 | 030 | 0309 | 0572 | 0507 | 0549 | 056 | 034 | 053 ) 057 | D3B3 | 033 ) 0442 | 0M6 | 0471 | 06 | 0436 | 01 | 038 | 03T | 073 | 03| 05 | 0585 | 083 | D@0 | 1000
KIEFFILR 0404 | 0434 | 04 | 0380 | 0BH0 | 0BG | 0F0 | 048 | 044 | 0BG | 053 | DR25 | 0489 | 089 | 04T | 032 | 0434 | 036 | 030 | 05 | 043 | OR4 | 0RD3 | 0583 | ORGD | 0B64 | 0633 | 1000
KIEFFIG 0374 | 044 | 0414 | 050 | 0302 | 053 | 0515 | 047 | 0406 | 05T | 033 | 054 | 057 | 0502 | 030 | 037 | 036 | 036 | 039 | 0379 | 0M7 | 0EI0 | 050 | 012 | 0673 | 086D | 0855 | 0730 | 1000
KIEFRICHH 040 | 0431 | 0431 | 0584 | 050 | 0610 | 0560 | 0467 | 0430 | 0603 | 0369 | 0B25 | 0453 | 0502 | 069 | 034 | 0434 | 0309 | OFF | 0434 | 03 | 0BG | OB | OG04 | 067G | 0BG4 | 033 | 0BG | 0741 | 1000
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2 & 3: Institutional Field Study

Hypothesize{model - par@(monious items:

Gold et al model - parsimonious items:

GFl = 0.8994 (1 being highest) GFI = 0.6823 (1 being highest)
AGFI = 0.8756 (1 being highest) AGFI = 0.6100 (1 being highest)
RMSEA = 0.0611 (ideally < 0.800) RMSEA = 0.1298 (ideally < 0.800)
NFI = 0.9474 (1 being highest) NFI = 0.8053 (1 being highest)
IFl = 0.9539 (1 being highest) IFl = 0.8104 (1 being highest)
CMIN = 2913.0540 (0 = saturated model) CMIN = 9693.7660 (0 = saturated model)
DF = \| 376 / DF = 308
N = ‘\1 809 / (survey size) N = 1809 (survey size)

| N—r

Hypothesized model - all items:

Gold et al model - all items:

GFl = | 0.6993 | (1 being highest) GFIl = 0.6792 (1 being highest)
AGFI = 0.6795 (1 being highest) AGFI = 0.6577 (1 being highest)
RMSEA = 0.0676 (ideally < 0.800) RMSEA = 0.0750 (ideally < 0.800)

NFI = 0.8637 (1 being highest) NFI = 0.8488 (1 being highest)

IFl = 0.8766 (1 being highest) IFI = 0.8604 (1 being highest)
CMIN = 25424.57383 (0 = saturated model) CMIN = 26006.8759 (0 = saturated model)
DF = 2756 DF = 2329

N = 1809 (survey size) N = 1809 (survey size)

Fit of Hypothesized Model

parsimonious items



PLKSharing

Organizational
Performance
Meta-Construct

PLKProtection

MODEL
RC=1, Critical Employee Roles

*%

* = p-values < 0.0005 (all path estimates are standardized)

Figure 2: Results of 25 Structural E quation, Path Between (PLKP) and (OR) Not Significant at < (.05
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2 & 3. Survey Indications

Y, = Organizational Responsiveness

Madel Summary

Adjusted
hodel R R Square R Sguare
1 6a42 AGE ABT
2 magt ATE A74

a. Predictors: (Constant), RC, mPLKS, mPLKP
b. Predictors: (Constant), RS, mPLKS, mPLKP, inPLKS_

Y, = Organizational Efficiency

Model Summary
Adjusted
Model R R Square R Square
1 61542 378 377
2 17t 381 380

a. Predictors: {Constant), RC, mPLKS, mPLKP
b. Predictors: (Constant), RC, mPLKS, mPLKP, inPLKS_

R, inPLKF_RC R, inPLKP_RC
ANOVA® ANOVAS
Sum af Sum aof
Idodel Sguares df Idean Square F Sig. Madal Sguares df Mean Sguare F Sig.
1 Redression | 2760.005 3 §20.002 520.246 .aood 1 Regression | 2103.377 3 701.126 365496 o2
Residual I 3ITETE 1804 1.738 Residual 3462.506 1805 1.918
Total 5897681 1808 Total 5A65.883 1808
2 Regression | 2804516 k] 660.903 326.949 ooob 2 Regression | 2121.860 g 424372 222164 ooghb
Residual 3083165 1803 1.716 Residual 3444023 1803 1.910
Total 5297 631 1808 Total 5A65.883 1808
a. Predictors: (Constant), RC, mPLKS, mPLKP a. Predictors: {Constant), RC, mPLKS, mPLKP
b. Predictors: (Constant), RC, mPLKS, mPLKP, inPLKS_RC, inPLKP_RC b Predictors: (Constant), RC, mPLKS, mPLKF, inFLKS_RC, inFLKP_RC
¢. Diependent Yariahle: moOR ¢. Dependent Yariahle: mOE
Coefficients® Coefficients®
Unstandardized Standardized Unstandardized Standardized
Coeflicients Coeflicients Collinearity Statistics Coeflicients Coefficients Caollinearity Statistics
Model B Std. Errar Beta 1 Sig. Tolerance WIF Model B Std. Errar Beta t Sig. Tolerance WIF
1 {Constant) -003 034 -.098 922 1 {Constanty -m3 034 -.364 16
mPLKS A1 018 A14 26.783 .ooo 789 1.252 mPLKS 429 .azo 436 21.010 .aao 799 1.252
mPLKF 298 o 277 14.350 .ooo 792 1.262 mPLKP 288 022 277 13.270 .aao 792 1.262
RC 023 089 Rt 259 745 Re Ll 1.012 RC -197 .0a4 -039 -2.094 036 988 1.012
2 {Constant) -006 033 186 882 2 (Constanty -015 035 - 428 B70
mPLKS 485 021 479 23.261 .aoo Ritsls 1.460 mPLKS 410 .02z A7 18.636 .aao B85 1.460
mPLKF 340 023 316 14.6587 .aoo 624 1.602 mPLKP 322 025 308 13118 .aao 624 1.602
RC A i Co AR A73 859 1.043 RC sl bl ol =2 h08 .oog 9589 1.043
KS_RC 243 055 044 4.390 oo 640 1.563 KS_RC 127 058 050 2173 I 640 1.563
ﬁRC -224 051 -0a9 -4.404 .aoo > 475 1.739 QEKP_RC -162 054 -073 -3.005 003 > 878 1.738
E— —

a. DependenTVandmu. TrT

a. Dependent'\'}anduw. T




2 & 3. Survey Indications

e Interesting Institutional Findings:

Normative values (to exchange knowledge) and inter-individual, competence-
based trust are both HIGH; while incentives are LOW (disincentives present)

Quality of knowledge exchange processes correlate MODERATELY (0.5 t0 0.7)
with organizational responsiveness and efficiency

Survey respondents do not perceive a difference between knowledge exploration
and knowledge conversion = new knowledge from outside the organization is
not distinguished from converting knowledge already present in organization

Knowledge protection processes quite HIGH, independent of other constructs

Role-criticality of personnel does influence perceived contribution of knowledge
sharing and protection to organizational responsiveness and efficiency




2 & 3. Survey Indications

e High statistical significance:
« Variations between organizational levels and personnel roles
 Normative values to exchange knowledge vary between hiring mechanisms
o Certain (curvilinear) variations between organizational tenure groups

 The more emergency responses an individual has been involved with, the greater
the reported desire of an individual for additional knowledge collaboration
supporting technology

e No significant variance found:
* For all knowledge processes between hiring mechanisms

* For inter-individual trustworthiness or knowledge exploration processes between
organizational levels = people generally trust those who they see dalily, less
trustful of those who they do not see or interact with often




2 & 3. Survey Indications

e Proposed theory sustained:

* Improved collaboration opportunities, facilitated by technology, improve individual
perceptions of knowledge exchange incentives, normative values, and trust

* In turn, improved individual perceptions of knowledge exchange incentives
substantially improve knowledge exploration and exploitation processes

* Inturn, improved knowledge exploration and exploitation processes improve
organizational responsiveness and efficiency

« OF NOTE: this 4 staged-model has a significantly better fit than existing models
In the academic literature




Conclusions: A Recap

(5)




hyperturbulent environments:

where top-down knowledge

“management” Is indeterminate
and not possible




hyperturbulent environments:

Instead, strive for grassroots

knowledge “cultivation”




human perceptions
of Incentives, values, and trust

are Influenced by
organizational structure and
supporting technology




human perceptions
of Incentives, values, and trust
combined with technology

ultimately influence
responsiveness and efficiency




human perceptions
of knowledge sharing and
protection processes

are Influenced by
the role-criticality of personnel
IN an organization




knowledge ecosystems:

(1) provide opportunities

(2) provide motivations
(3) provide methods/protocols




knowledge ecosystems:
Increase
organizational adaptedness

organizational incentives exploration

structure — .
exploitation organizational
normative values responsiveness

supporting conversion and efficiency

technolo
e inter-individual trust protection

organizational exchange opportunities behavioral antecedents knowledge exchange activities




(questions?)

dbray@bus.emory.edu




