
Organizational Fragility Curves: 
Sensemaking under Stress

Louise K. Comfort
Graduate School of Public and International 

Affairs, University of Pittsburgh
October 23, 2001

E-mail: lkc@pitt.edu



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
OCT 2001 2. REPORT TYPE 

3. DATES COVERED 
  00-00-2001 to 00-00-2001  

4. TITLE AND SUBTITLE 
Organizational Fragility Curves: Sensemaking under Stress 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
University of Pittsburgh,Graduate School of Public and International 
Affairs,Pittsburgh,PA,15260 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 
The original document contains color images. 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

18. NUMBER
OF PAGES 

20 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



Organizational Fragility under 
Stress

Fragility as a measure of performance under 
stress

Fragility in the built environment
Point at which a building collapses under shock

Fragility in organizational context
Point at which the capacity for collective action 
collapses in the social environment



September 11, 2001

World Trade Center attacks illustrate both types of 
fragility:

Structural collapse of buildings under intense heat of 
2000 degrees
Steel structure of building lost its integrity
Organizational collapse of operational system of security 
systems, flight crews and passengers, rescue teams
Members faced unimaginable events, could not 
recognize risk, were unable to act to avert danger



Organizational Sensemaking

Depends upon information processing
“We can only create what we already know”: 
H.A. Simon
Drops under stress; problem solving capacity 
lessens: G. Miller
Depends upon recognition of signals and   
symbols: M.Feldman & J. March



Disaster Environments

Create the most difficult conditions that human 
managers face
Involve the interaction of interdependent human 
and technical systems
Failure in one subsystem triggers failure in a 
second, then a third, until system collapses
Require a sociotechnical approach to problem 
solving in response operations



The Dynamics of Response

Systems under threat seek mechanisms of 
coping and survival
Coping mechanisms take varied forms 

Denial
Resistance 
Flight
Creation of a new system that includes the threat 
as an interacting component



Response Systems Under 
Threat

Interact with the threat in repeated, 
recognizable patterns 
Seek new patterns of interaction through 
monitoring, assessment, learning and 
adaptation
Evolve through self organizing behavior of 
component units into a complex adaptive 
system



Complex adaptive systems

Operate on a continuum from chaos to order
Move from either end of the continuum toward the 
center, the ‘edge of chaos’
Represent flexible adaptation to new information 
over time
Demonstrate the capacity to reallocate resources 
and action in response to new demands



Self organization occurs

In the center region between chaos and order 
in an evolving system
Where there is sufficient order to hold and 
exchange information, but …
Sufficient flexibility to adapt to a changing 
environment



Theoretical background

Chaos theory: evolving groups show a 
sensitive dependence upon initial conditions
Percolation theory: information flow may suddenly 
transform a collection of individuals into a unified 
group to carry out a shared goal
Organizational learning: members draw inferences 
from previous events to inform actions to reduce 
risk or increase success in future events



Emerging systems represent

Response to perceived threat
Collective action to achieve a stated goal
Innovative efforts to change their existing 
status vis a vis the threat



Initial conditions for emerging 
systems include:

Articulation of commonly understood meanings 
between system and its members 
Sufficient trust among leaders, organizations, and 
citizens to enable members to accept direction
Sufficient resonance between emerging system and 
its environment to gain support for action
Sufficient resources to sustain collective action 
under varying conditions



Assessment indicators for 
emerging systems

Technical structure: e.g.,communications, 
transportation, electrical power infrastructure
Organizational flexibility: e.g.adaptability to 
changing conditions, leadership
Cultural openness:e.g. acceptance of new 
concepts, patterns of action



Four types of emerging 
systems:

Non-adaptive: 
Low on technical structure 
Low on organizational flexibility
Low on cultural openness 
Function under threat largely with outside 
assistance
Revert to previous status after threatening event



Emergent adaptive systems:

Low on technical structure
Medium on organizational flexibility
Medium on cultural openness to new 
concepts of operation, organization
Develop a mode of organization and action 
to cope with threat, but are unable to sustain 
collective action



Operative adaptive systems:

Medium on technical structure
Medium on organizational flexibility
Medium on cultural openness
Function well in response to threat, but prove 
unable to translate methods of response into 
new modes of sustained operation and threat 
reduction



Auto-adaptive systems:

High on technical structure
High on organizational flexibility
High on cultural openness
Rare achievement, but in practice, systems 
prove effective in response to threat and able 
to transfer lessons learned into sustained 
reduction of threat



Organizational fragility in 
events of 9.11.01

Flights from Boston into WTC illustrate non-
adaptive systems; collapse of  sensemaking
Flight 93 from Newark: illustrates an 
emergent adaptive system
Federal response to attacks: illustrates an 
operative adaptive system



Continuing threat of terror

Requires an auto-adaptive system
Appropriate use of technical systems to monitor, 
process, disseminate information
Rethinking organizational functions to achieve self 
organizing action to avert risk
Creating new meaning from experience that enables 
effective action in dynamic conditions



Conclusions:

Constructive approach to emerging systems:
Treat emerging systems as units of interaction with the 
wider environment and include them in a ‘new’ system 
of action
Invest in information infrastructure to monitor changing 
conditions
Design a scalable knowledge base, with access to 
information appropriate to each level of action
Avoid intermittency in risk assessment through a 
systematic program of monitoring risk conditions


