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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:knowledge ecosystems:

grassroots 
knowledge “cultivation”



(1) provide opportunities
(2) provide motivations 

(3) provide methods/protocols

knowledge ecosystems:



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 issues…”



“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 information 
flows, new technologies...”



exchanges of knowledge exchanges of knowledge 
allow humans to 
relay thoughts



exchanges of knowledge 
allow humans to 

relay perceptions of the 
environment



knowledge ecosystems

exchanges of knowledge 
allow humans to 

adapt



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



hyperturbulent environments

9/11
anthrax events and SARS
Hurricane Katrina, 2005



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?

but maybe grassroots 
knowledge “cultivation”

is possible?

start from the bottom-up



Theories: The “How”

(3)



knowledge exchange activities

exploration
individuals organizational code

exploitation
organizational code individuals

organizational
knowledge value

(veracity with true reality)

____________________________

vs. turbulent 
environment

March (1991)



Doctoral research, part 1

knowledge exchange activities

exploration
individuals organizational code

exploitation
organizational code individuals

organizational exchange opportunities

organizational
structure

supporting
technology

organizational
knowledge value

(veracity with true reality)

____________________________

vs. turbulent 
environmentknowledge exchange activities

exploration
reports share, bosses reuse

exploitation
bosses share, reports reuse



knowledge enablers

technology

structure

culture

organizational
knowledge value

(veracity with true reality)

Extending sociotech and 
knowledge mgmt literature: 

knowledge processes

acquisition

application

conversion

protection
organizational

responsiveness 
and efficiency



organizational
knowledge value

(veracity with true reality)

knowledge processes

acquisition

application

conversion

protection

knowledge enablers

technology

structure

culture

organizational
responsiveness 

and efficiency

Doctoral research, part 2

inter-individual trust



knowledge enablers

technology

structure

culture

inter-individual trustinter-individual trust

organizational
responsiveness 

and efficiency

knowledge processes

acquisition

application

conversion

protection
____________________________

vs. turbulent 
environment

Doctoral research, part 2

culture



Doctoral research, part 2

organizational
responsiveness 

and efficiency

knowledge processes

acquisition

application

conversion

protection
knowledge enablers

technology

structure

culture

inter-individual trust
____________________________

vs. turbulent 
environment

culture

inter-individual trust

organizational
responsiveness 

and efficiency

knowledge exchange activities

exploration

exploitation

conversion

protection
organizational exchange opportunities

organizational
structure

supporting
technology ____________________________

vs. turbulent 
environmentbehavioral antecedents

incentives

inter-individual trust

normative values



organizational
responsiveness 

and efficiency

knowledge exchange activities

exploration

exploitation

conversion

protection
organizational exchange opportunities

organizational
structure

supporting
technology ____________________________

vs. turbulent 
environmentbehavioral antecedents

incentives

inter-individual trust

normative values

Knowledge sharing, protection, 
and social dilemmas:

organizational
responsiveness 

and efficiency

knowledge exchange activities

knowledge 
sharing

protection
____________________________

vs. turbulent 
environment



Doctoral research, part 3

behavioral antecedents

incentives

inter-individual trust

normative values
organizational

knowledge value
(perceived impact on organizational 

effectiveness and efficiencies)

knowledge exchange activities

exploration

exploitation

conversion

protection
____________________________

vs. turbulent 
environmentbehavioral antecedents

individual’s role
(role criticalness)

organizational
responsiveness 

and efficiency

knowledge exchange activities

knowledge 
sharing

protection
____________________________

vs. turbulent 
environment



behavioral antecedents

individual’s role
(role criticalness)

organizational
responsiveness 

and efficiency

knowledge exchange activities

knowledge 
sharing

protection
____________________________

vs. turbulent 
environment

Towards a cumulative theory

organizational
responsiveness 

and efficiency

knowledge exchange activities

exploration

exploitation

conversion

protection
organizational exchange opportunities

organizational
structure

supporting
technology ____________________________

vs. turbulent 
environmentbehavioral antecedents

incentives

inter-individual trust

normative values



Methods: Models & Empiricism

(4)



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

multiple regressions

knowledge exchange activities

exploration
individuals organizational code

exploitation
organizational code individuals

organizational exchange opportunities

organizational
structure

supporting
technology

organizational
knowledge value

(veracity with true reality)

____________________________

vs. turbulent 
environmentknowledge exchange activities

exploration
reports share, bosses reuse

exploitation
bosses share, reports reuse



1: Simulation model
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1: Simulation model



1: Simulation model

p1
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1: Simulation model
Effect of Tiers in Hierarchy on Organizational Knowledge 

Equilibrium in Response to Constant Level of Environmental Turbulence
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high exploitation (p1=0.5), low exploration (p2=0.1), no turnover (p3=0.00)
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)
low exploitation (p1=0.1), high exploration (p2=0.5), moderate turnover (p3=0.02)

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



1: Simulation model



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

organizational
responsiveness 

and efficiency

knowledge exchange activities

exploration

exploitation

conversion

protection
organizational exchange opportunities

organizational
structure

supporting
technology ____________________________

vs. turbulent 
environmentbehavioral antecedents

incentives

inter-individual trust

normative values



2 & 3: Institutional Field Study

organizational
responsiveness 

and efficiency

knowledge exchange activities

exploration

exploitation

conversion

protection
organizational exchange opportunities

organizational
structure

supporting
technology ____________________________

vs. turbulent 
environmentbehavioral antecedents

incentives

inter-individual trust

normative values



2 & 3: Institutional Field Study



2 & 3: Institutional Field Study



2 & 3. Survey Indications



2 & 3. Survey Indications

Y1 = Organizational Responsiveness Y2 = Organizational Efficiency



• 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 to 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



• High statistical significance: 
• Variations between organizational levels and personnel roles
• Normative values to exchange knowledge vary between hiring mechanisms
• 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

• 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 daily, less 
trustful of those who they do not see or interact with often

2 & 3. Survey Indications



• 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
• In turn, 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

2 & 3. Survey Indications



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



(1) provide opportunities
(2) provide motivations 

(3) provide methods/protocols

knowledge ecosystems:



knowledge ecosystems:

organizational
responsiveness 

and efficiency

knowledge exchange activities

exploration

exploitation

conversion

protection
organizational exchange opportunities

organizational
structure

supporting
technology ____________________________

vs. turbulent 
environmentbehavioral antecedents

incentives

inter-individual trust

normative values

knowledge ecosystems:
increase 

organizational adaptedness 



(questions?)

dbray@bus.emory.edu


