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EDITOR’S INTRODUCTION TO THE PROCEEDINGS OF THE 9TH 
INTERNATIONAL CONFERENCE 

 
It is natural that the horrendous events of September 11, 2001, and the responses and implications 
for emergency management would receive significant attention in the conference. The screening of 
the 2-hour documentary filmed by two French journalists set a context for the equivalent of 4 
sessions of panel discussion and papers directly related to the events. A particular advantage was 
hearing presenters who actually were on-site in the response and recovery. The conference 
benefited from the insights of Dr. James Young, M.D. Ontario’s Chief Coroner and Assistant 
Deputy Minister for Safety and Security in Ontario. He led the Ontario response team at the World 
Trade Centre, and has devoted much of his time since that event to enhancing Ontario’s response to 
terrorism. 

Papers in the regular conference streams continue the broad-based approach to emergency 
management that have characterized previous conferences and make them so valuable in evolving 
an integrative framework for emergency management. The sessions on the systems approach and 
organizational/institutional aspects of emergency management continued to move the agenda 
forward. The papers on the practical and theoretical aspects of disaster response set the scene for a 
very interesting consideration of the gender issue in disaster recovery. This has established a 
valuable new perspective that should generate further discussion at future conferences. 

Once again a number of good papers on transportation emergencies contribute to the conference. 
An important aspect is further discussion of the importance of independent transportation accident 
investigation. The conference appreciated the strong support given to this topic by Mr. Pieter van 
Vollenhoven, Chairman, ITSA, The International Transportation Safety Association. This 
discussion will be carried forward by the TIEMS board and may result in closer cooperation 
between ITSA and TIEMS. 

The good balance between practical and theoretical aspects is evident in the set of papers on 
earthquakes and extreme natural events, behavioral issues, urban infrastructure, and responses to 
terrorism and bioterrorism.. It is good to see a series of papers related to risk and vulnerability 
assessments at the community level. This work is essential if local disaster mitigation is to become 
effective. 

A major highlight of this conference was the very strong set of papers and presentations on 
business continuity and business crisis management and response. TIEMS was pleased to welcome 
the special presentation section from the Disaster Recovery Information Exchange to the 
conference. 

The participation in this conference shows that TIEMS has a mature and expanding base in many 
important aspects of emergency management. It was therefore appropriate that there were sessions 
for discussion of the future development of TIEMS. This underscores that this is a time of great 
opportunity for TIEMS to move forward in bringing professionalism to emergency management 
and mitigation.  

The discussion shows that TIEMS can be important in helping the profession move forward from 
roots in a primarily paramilitary response and reconstruction orientation to a strong beginning in 
community and national level mitigation. This is made possible by advances in warning systems, 
predictions and decision support systems – many based on work originally discussed in earlier 
TIEMS conference papers. The private sector TIEMS members are providing important tools and 
the academic members are advancing the science and the theory. We look forward to future TIEMS 
conferences where we will see a broader set of participants – practitioners, academics, private 
sector providers, decision-makers, politicians and insurers. TIEMS will continue to provide an 
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effective forum for cross-disciplinary discussions which ensure that the values of: equity, safety & 
security, and sustainability of people, environment, business, and economy are key to professional 
emergency management.  
 
 
 
Ross T. Newkirk,  
Conference Proceedings Editor. Vol. 9. 
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CONFERENCE PROGRAM

Tuesday, May 14, 2002 – Arts Lecture Building, University of Waterloo 
  
0830 Continental Breakfast, Registration and Exhibits Open   
0930 
Room 
116  

Keynote Special:  9/11  A Documentary – DON’T MISS THIS! 

The Attack on the World Trade Center Sept 11th 2001. 
A gripping 2-hour documentary film. 

(Thanks to Jules and Gideon Naudet, photographers, for releasing to TIEMS the 
special viewing rights for this conference.) 

Session Chair: Kathleen Kowalski 

 

1200 Noon:  Official Conference Opening Luncheon - Festival Room, South Campus Hall. 

Karen Redman, Member of Parliament (Kitchener Centre) 

Session Chair: Ross Newkirk 
  
1400 hrs Blue Ribbon Panel Plenary – (Session P 1.1) -  Arts Lecture Building – Room 116 

The Response to The Terrorism on September 11th  

       SESSION CHAIR: ROBERT HEATH 
 THE ORGANIZATIONAL RESPONSE TO THE PENTAGON ATTACK  
  John Harrald – TIEMS President, Director, Institute for Crisis, Disaster, and Risk Management, The George 

Washington University 
 

 CREATIVITY DURING THE RESPONSE TO THE WORLD TRADE CENTER ATTACK  
  James Kendra - Disaster Research Center, University of Delaware  

 THE ROLE OF NATIONAL MEDICAL RESPONSE TEAMS IN TERRORISM RESPONSE  
  Lissa Westerman - Arlington County Medical Response Team  

 THE NATIONAL TRANSPORTATION SAFETY BOARD RESPONSE TO THE FOUR 
SIMULTANEOUS AIRPLANE CRASHES 

 

  Sharon Bryson - (US) National Transportation Safety Board  

 THE IMPLICATIONS OF SEPTEMBER 11TH FOR CRITICAL INFRASTRUCTURE 
PROTECTION. 

 

  Richard Little - National Academy of Sciences, Washington  
    
1600 hrs Plenary Address and Panel – (Session P 1.2) – Room 105 

The International Emergency Management Society – Its Development 
Session Chair: Ross Newkirk 

 TIEMS: ITS EVOLUTION AND CHALLENGES (20 minute address): Harald Drager – TIEMS Vice 
President & A/S QUASAR Consultants, Oslo, Norway 

 

 PANEL OF TIEMS PRESIDENTS AND CONFERENCE ORGANIZERS:  
Jean-Luc Wybo, France, Verner Andersen, Denmark, Jack Harrald, United States 
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Tuesday Evening 
Octoberfest in May – A Celebration of the Kitchener-Waterloo Heritage 
 The Transylvania Club is the location for Tapping a Keg of Good Local Beer and enjoying 

the food and music of the area’s German founders. (Extra tickets may be purchased for 
guests.) Bus transportation provided to/from site (Waterloo Inn & University Accommodations). 

 

    

Wednesday Morning, May 15 – Arts Lecture Building, University of Waterloo 

0730  Continental Breakfast, Exhibits and Registration  

0830  Implications of The September 11th Terrorist Attacks  
(Sessions A 2.1 & A 2.2) Room 208   Session Chair: Jean-Luc Wybo 

 RESILIENCE AND REALITY - THE WORLD TRADE CENTRE NEW YORK 11.09.2001  
  Robert Heath - International Graduate School of Management, University of South Australia  
 OBSERVING AND DOCUMENTING THE INTER-ORGANIZATIONAL RESPONSE TO 

THE SEPTEMBER 11 ATTACK ON THE PENTAGON 
 

  John Harrald – Director, The George Washington University Institute for Crisis, Disaster, and Risk Management, 
Irmak Renda-Tanali - Research Associate, The George Washington University, Jeanne B. Perkins - Earthquake 
Program Manager of the Association of Bay Area Governments, Oakland, CA 

 

 FEDERAL EMERGENCY MANAGEMENT: IMPLICATIONS OF THE TERRORIST 
ATTACKS OF SEPT. 11, 2001 

 

  Claire Rubin - President, Claire B. Rubin & Associates and Senior Research  Scientist, Institute for Crisis, Disaster 
and Risk Management & Irmak Renda-Tanali -Research Associate, The George Washington University 

 

 A NATION CHANGED: A PSYCHOLOGICAL PERSPECTIVE ON 9/11  

  Kathleen Kowalski - Psychotherapist, Private Practice  
 CREATIVITY IN EMERGENCY RESPONSE AFTER THE WORLD TRADE CENTRE 

ATTACK 
 

  James Kendra &Tricia Wachtendorf - Disaster Research Center, University of Delaware. Newark, New Jersey.  
 PANEL DISCUSSION BY SPEAKERS CLOSES SESSION  

0830  Systems Approaches to Emergency Response and Mitigation  
(Session B 2.1) Room 211.   Session Chair: Harald Drager 

 

 A SYSTEMS APPROACH TO ENVIRONMENTAL HAZARD ASSESSMENTS  
  Kim Galindo & Seong Nam Hwang,, Hazard Reduction and Recovery Center, Texas A&M University  
 THE SYSTEM APPROACH IMPLEMENTATION IN EMERGENCY MANAGEMENT FOR 

FLOODS, TRANSPORT AND TERRORISM PROBLEMS 
 

  Vladimir B. Britkov - Institute for Systems Analysis, Russian Academy of Sciences, Moscow, Russia,  
 UNDERSTANDING AND CONTROLLING CASCADING FAILURE: A SYSTEMS 

APPROACH TO MULTI-HAZARD MITIGATION 
 

  Richard G. Little - Director of the Board on Infrastructure and the Constructed Environment of the National 
Research Council 
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1000.. Refreshment Break - Foyer  

1030  Organizational And Institutional Aspects Of Crisis Management And   
Mitigation (Session B 2.2) Room 211   Session Chair: Claudio Balducelli 

 

 IS THE EMERGENCE OF ORGANIZATIONAL PATTERNS A SUCCESS FACTOR IN 
CRISIS MANAGEMENT? 

 

  Cédric DENIS-REMIS, Cheila COLARDELLE, Valérie GUINET and Jean-Luc WYBO - Ecole des 
Mines de Paris 

 

 CAN THERE BE A THEORY OF DISASTER PLANNING?  
  Ernest Sternberg - Planning Department, State University of New York, Buffalo  
 BRINGING RISK ASSESSMENT INTO URBAN PLANNING  
  Ross Newkirk – Director, School of Planning, University of Waterloo, Canada  
 IMPROVING THE STATE OF EMERGENCY READINESS IN CHINESE CITIES  
  Zhong Maohua, National Research Centre, Beijing, China  

1200 Wednesday Conference Luncheon–  (Festival Room, South Campus Hall) 

John Clizbe, 
Vice President of Disaster Services, 

American Red Cross. 

Session Chair: Jack Harrald, President of TIEMS 
 

Wednesday Afternoon, May 15 – Arts Lecture Building, University of Waterloo 

 

1330 Disaster Response And Management 
(Session A 2.3) Room 208   Session Chair: Charles Kelly 

 DATA COLLECTION IN RESCUE OPERATIONS  
  Mirko Thorstensson Swedish Defence Research Agency  
 MANAGING THE EMOTIONS OF DISASTER RESPONSE WORKERS: A COMPUTER-

BASED DEPLOYABLE RESOURCE FOR SITE WORKERS, COUNSELORS AND 
VOLUNTEERS 

 

  H. Richard Priesmeyer, Deborah K. Knickerbocker, Suzy D. Mudge, Cullen T. Grinnan, St. Mary’s 
University, San Antonio, Texas 

 

 ORGANIZATIONS, LEARNING AND RISK MANAGEMENT  
  Jean-Luc WYBO - Ecole des Mines de Paris  

1500.. Refreshment Break - Foyer  

 
1530  International Disaster Recovery - Is Gender An Issue?  

     (Session A 2.4) Room 208… Session Chair: Kathleen Kowalski 
 

 TWO SIDES TO EVERY DISASTER - THE ROLE OF GENDER IN MANAGING DISASTERS  
  Charles Kelly – International Disaster Consultant USA  
 AN EARLY APPROACH TO COMMUNITY-BASED DISASTER MANAGEMENT: 

PREVENTION MITIGATION AND PREPAREDNESS 
 

  Antony G. Marcil - Planner in Residence, School of Planning, University of Waterloo, Richard M. Williams -
World Environment Center (retired) 

 

 WHAT'S THE BIG DEAL ABOUT TEMPORARY HOUSING  
  Cassidy Johnson - Faculty of Environmental Design, University of Montreal  



The International Emergency Management Society 
9th Annual Conference Proceedings 

                                                                                                         University of Waterloo, Canada, May 14-17, 2002 

 
 

11

 WOMEN’S ROLES IN THE 1998 CENTRAL FLORIDA TORNADO DISASTER RESPONSE 
AND RECOVERY 

 

  Jennifer Wilson, Florida Division of Emergency Management, Arthur Oyola-Yemaiel, consultant, Tallahassee, 
Florida  

 

1330  Transportation Emergencies  
     (Session B 2.3) Room 211   Session Chair: John Stoop 

 EMERGENCY RESPONSE POSSIBILITIES AT TUNNEL ACCIDENTS  
  Nils Rosmuller and Roel van den Brand -Netherlands Institute for Fire Service and Disaster Management  
 AN ADVANCED DECISION SUPPORT SYSTEM FOR MANAGING TUNNEL 

EMERGENCIES 
 

  Verner Andersen, Frank Markert and Steen Weber, Risø National Laboratory, Roskilde, Denmark  
 ADVANCES IN TRAVEL DEMAND FORECASTING  AND WHAT THEY MEAN FOR 

EMERGENCY PREPAREDNESS 
 

  Joseph Kammerman - Texas Transportation Institute  
 ONE STEP CLOSER TO THE EFFICIENT MANAGEMENT OF SPEED-RELATED RAIL 

INCIDENTS 
 

  Cheila Duarte Colardelle- Research Engineer Ecole des Mines de Paris (France) Jacques Valancogne – 
Director, and Stéphanie Fond, Maîtrise des Risques Systèmes (MRS) Department of the RATP 

 

1500.. Refreshment Break - Foyer  

1530  Earthquake & Landslide Disaster Management And Mitigation  
     (Session B 2.4) Room 211   Session Chair: Clare Rubin 

 A CLOSER LOOK AND GIS-EARTHQUAKE LOSS ESTIMATION METHODOLOGY TO 
IMPROVE CRISIS MANAGEMENT CAPABILITY 

 

  Naill M. Al-Momani and John R. Harrald - Institute for Crisis, Disaster, and Risk Management, 
The George Washington University, Washington 

 

 THE ROLE OF NONSTRUCTURAL COMPONENTS OF HOSPITALS: 1999 IZMIT 
EARTHQUAKE 

 

  N.Oztas, R.C.Myrtle, R.J.Chen, S. Masri, R. Nigbor, J. Caffrey University of Southern California, 
School of Policy, Planning, and Development & School of Engineering  

 

 MULTIPLICITY OF CHOICE AND USERS' PARTICIPATION IN POST-DISASTER 
RECONSTRUCTION: THE CASE OF THE 1999 COLOMBIAN EARTHQUAKE 

 

  Gonzalo Gonzalo - Reconstruction Research, University of Montreal, Canada  
 COMMUNITY BASED PARTICIPATORY MODEL FOR NATURAL DISASTER 

PREPAREDNESS - LANDSLIDES 

 A A VIRAJH DIAS & P R WIJEWARDANA - LABORATORY& SITE 
INVESTIGATION UNIT, CENTRAL ENGINEERING CONSULTANCY 
BUREAU (CECB), COLOMBO, SRI LANKA. 

 
1700 TIEMS Annual General Meeting (Session B 2.5) Room 105 

Session Chair: Jack Harrald, President of TIEMS 
 
1330  Approaches To Business Continuity  

      (Session C 2.3) Room 105… Session Chair: Robert Heath 
 RE-ENGINEERING BUSINESS CONTINGENCY PLANS TO BUILD A RESILIENT 

COMPANY 
 

  Chien-Chih Lin - Institute for Crisis, Disaster and Risk Management, The George Washington University  
 HOW TO DESIGN, DEVELOP AND IMPLEMENT A SUCCESSFUL BUSINESS 

CONTINUITY PROGRAM 
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  Geary W. Sikich & Thomas Baines, Principals, Logical Management Systems, Corp.  
 THE IMPACTS OF SENIOR MANAGEMENT DECISIONS ON BUSINESS CONTINUITY 

PREPAREDNESS 
 

         John Laye  – Managing Partner, Contingency Management Consultants & Ma. Isabel Martinez Torre-Enciso  
 PREVENTION - THE FIFTH AND MOST IMPORTANT PHASE OF EMERGENCY 

MANAGEMENT 
 

  Michael E. Martinet - Office of Disaster Management - Area G, Los Angeles, California  

1530  Business Continuity – Workshop (Session C 2.4)  Session Chair: Geary 
Sikich 

 TEN THINGS YOUR ORGANIZATION CAN DO NOW  
  Geary W. Sikich & Thomas Baines, Principals, Logical Management Systems, Corp.  

Wednesday Evening Unscheduled - Free time to visit Downtown Toronto, 
community Theatres or the nearby world renowned Stratford Shakespearean 
Theatre (University Conference Services will assist individuals with arrangements.) 

 

Thursday Morning, May 16 – Arts Lecture Building, University of Waterloo 

0730  Continental Breakfast, Exhibits and Registration 

0900  Disaster Recovery Information Exchange: Business Continuity 
     Symposium (Sponsored By The Southwestern Ontario Chapter Drie) 

Sessions A 3.1 & A 3.2  - Room 208   Session Chair: Don Brooks 
 WELCOME AND INTRODUCTIONS  

 EXECUTIVE COMMITMENT TO BUSINESS CONTINUITY: HOW TO GET IT, HOW TO 
MAINTAIN IT 

 

  Jean Armitage – Business Continuity Management, Royal Bank of Canada   
 BUSINESS IMPACT ANALYSIS: STRATEGIES FOR SOLUTION  

  Chris Werynski – Business Continuity Planning, Clarica Insurance, Canada  
 BUSINESS CONTINUITY AND TRANSPORTATION  

  Steve Cooper - FedEx Custom Critical  

0830  Earthquakes & Extreme Natural Events  
     (Session B 3.1) Room 211   Session Chair: Duke Jeong 

 COLLECTION, SYNTHESIS AND QUALITY ASSESSMENT OF RESPONSE DATA 
REGARDING 1999 TURKEY EARTHQUAKES 

 

  Irmak Renda-Tanali, & John R. Harrald The George Washington University, Jeanne B. Perkins - Association 
of Bay Area Governments 

 

 HOSPITAL CRITICAL NONSTRUCTURAL SYSTEMS, DEPARTMENTS AND EQUIPMENT 
DURING AND FOLLOWING MAJOR SEISMIC EVENTS 

 

  R. Myrtle, S. Masri, J. Caffrey K. Lee N. Oztas and R. Chen, University of Southern California  
 A CONTRAST IN EARTHQUAKE PREPAREDNESS: GUJARAT, INDIA & SEATTLE 

WASHINGTON 
 

  Michael Trevits - Continuity Planner  
 SUPPRESSION OF POWERFUL CLOUDS AND PREVENTION OF DESTRUCTIVE TROPICAL 

AND EXTRATROPICAL CYCLONES, SEVERE THUNDERSTORMS, TORNADOES, AND 
CATASTROPHIC FLOODS 
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  E. Krasilnikov, V. Gridin - R/D Center of Computer Aided Design, Russian Academy of Sciences 

1000.. refreshment break - foyer  

1030  Urban Infrastructure & Water  
      (Session B 3.2) Room 211   Session Chair: Louise Comfort 

 A CONCEPTUAL FRAMEWORK FOR ASSESSING ECONOMIC IMPACTS OF MITIGATION 
STRATEGIES IN WATER SYSTEMS 

 

  Irmak Tanali – Research Associate, Institute for Crisis, Disaster, and Risk Management, The George Washington 
University, Washington 

 

 KNOWLEDGE MANAGEMENT, FLOODING, AND THE WATERSHED APPROACH AND 
THE CITY OF WATERLOO, ONTARIO, CANADA 

 

  Jason Richard Niles and Sarah Michaels, School of Planning, University of Waterloo, Canada.  
 RISK ANALYSIS IN PLANNING: COMMUNITIES AND WATER EMERGENCIES  
  Ross Newkirk – Director, School of Planning, University of Waterloo, Canada.  
 METHODOLOGY OF ORGANIZATIONAL LEARNING IN RISK MANAGEMENT: 

DEVELOPMENT OF A COLLECTIVE MEMORY FOR SANITARY ALERTS 
 

  Wim VAN WASSENHOVE & Jean-Luc WYBO, Ecole des Mines de Paris  

0830  Responses To Terrorism And Bioterrorism  
     (Session C 3.1) Room 105   Session Chair: Arne Worm 

 "UCF 2001":  A JOINT MILITARY-CIVILIAN WEAPONS OF MASS DISTRUCTION 
EXERCISE 

 

  J. Peter Kincaid & Renea Moser, Institute for Simulation and Training, University of Central Florida; Major 
Patti Pettis - 4th WMD Civil Support Team Dobbins AF Reserve Base, Georgia, Chief Joseph Donovan & 
Lieutenant Michael Bass- Orange County Fire Rescue Department, Orlando, Florida 

 

 CITIZEN CORPS VOLUNTEERS TO PREPARE FOR AND RESPOND TO TERRORISM 
AND NATURAL DISASTERS 

 

  Russell C. Coile, Consultant, California  
 TERRORISM AND SOCIAL SOLIDARITY: A REVISITED PERSPECTIVE OF CURRENT 

DEVELOPMENT PARADIGMS 
 

  Jennifer Wilson - Florida Division of Emergency Management. Tallahassee, Florida  
 BIOTERRORISM PLANNING:  SAN ANTONIO LESSONS FOR SUCCESS  
  Rasa Silenas, Col. United States Air Force, MC, FACS, Charles Bauer, MD, FACS  

1000.. Refreshment Break - Foyer  

1030  Behavioral Aspects Of Disaster Response  
     (Session C 3.2) Room 105   Session Chair: Susan Smith 

 
 ISSUES FOR TRAINING AN EVOLVING EMERGENCY MANAGEMENT WORKFORCE: A 

VIEW FROM THE U.S. MINING COMMUNITY 
 

  Kathleen M. Kowalski, Charles Vaught, Launa Mallett, Michael J. Brnich, Jr., National Institute for 
Occupational Safety and Health,Pittsburgh Research Laboratory 

 

 EMERGENCY MANAGEMENT PERFORMANCE, THE IMPORTANCE OF ON-SCENE 
DECISION MAKING 

 

  Eivind L. Rake - Stavanger University College and Sandnes Fire and Rescue Service  
 HOW TO COMMUNICATE WITH THE PUBLIC DURING THREATS OF BIOTERRORISM: 

STRATEGIES FOR CRISIS MANAGERS 
 

  Chienchih Lin - Institute for Crisis, Disaster and Risk Management, The George Washington University  
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1200 Noon:  Thursday Conference Luncheon– (Festival Room, South Campus Hall) 

James G. Young, M.D., 
Assistant Deputy Minister, Public Safety Division, 

Chief Coroner for Ontario, 
Ministry of Public Safety and Security 

Ontario’s Response to Terrorism and Sept. 11, 2001 
Session Chair: Ross Newkirk 
 

Thursday Afternoon, May 16 – Arts Lecture Building, University of Waterloo 
 

1330 Disaster Recovery Information Exchange: Business Continuity  
    Symposium (Sponsored By The Southwestern Ontario Chapter Drie)  
    Sessions A 3.3 & A 3.4 – Room 208   Session Chair: Don Brooks 

 CRISIS MANAGEMENT - INCIDENT COMMAND  

  Richard Turnbull - Crisis Management Officer- Ontario Provincial Police  
 TESTING BUSINESS CONTINUATION PLANS IN TODAY’S ENVIRONMENT  

  John E. Laye – Managing Partner, Contingency Management Consultants  
 THE BUSINESS CONTINUITY AUDITOR'S PERSPECTIVE  

  Graeme Jannaway - Jannaway Associates, Toronto  

1330  Transportation Accident Investigation  
     (Session B 3.3)  Room 211   Session Chair: Verner Andersen 

 HARMONY IN DIVERSITY: METHODOLOGIAL ISSUES IN INDEPENDENT ACCIDENT 
INVESTIGATION 

 

  John A. Stoop - Faculty of Technology, Policy and Management, Delft University of Technology  
 DISASTERS IN TRANSPORT - USE OF ACCIDENT INVESTIGATION COMMISSIONS AS 

PROACTIVE APPROACH 
 

  Sverre Roed Larsen - Norwegian Work Institute, OSLO, Norway  
 ISSUES AND JUDGEMENTS IN ACCIDENT INVESTIGATION  
  Ove Njå - Stavanger University College & Senior Researcher at Rogaland Research, Norway  
 GLOBALIZATION AND HARMONIZATION: THE ESSENCE OF THE PROCESSES, 

THEIR INTERCONNECTIONS AND GLOBAL SIGNIFICANCE 
 

  Vladimir B. Britkov, Gleb S. Sergeev - Institute for Systems Analysis, Russian Academy of Sciences, Moscow, 
Russia 

 

1500.. Refreshment Break - Foyer  

1530  Infrastructure Safety & Warnings  
     (Session B 3.4) -  Room 211   Session Chair: Claudio Balducelli 

 AGENT BASED ARCHITECTURE TO IMPROVE SURVIVABILITY OF LARGE COMPLEX 
CRITICAL INFRASTRUCURES 

  Claudio Balducelli & Sandro Bologna – ENEA, Itay 
 TELECOMMUNICATION SUPPORT SYSTEMS IN COMPLEX HUMANITARIAN 

EMERGENCY SITUATIONS 
  Juraj Buzolic -Croatian Telecom  & Telecommunication , Nenad Mladineo & Snjezana Knezic - Civil 

Engineering, University of Split, Croatia 
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 USING WIRELESS NETWORKS TO PROVIDE EARLY WARNING OF EMERGENCY 
INCIDENTS 

  Johan Jenvald- Visuell Systemteknik i Linköping, Johan Stjernberger - Swedish Defence Research Agency, 
Anders Nygren -Linköping Fire Department , Henrik Eriksson - Department of Computer and Information 
Science, Linköpings Uuniversitet, Swede 

 EVALUATION OF THE FERNY CREEK FIRE ALERT TRIAL: THE EVOLUTION OF THE 
INTEGRATED COMMUNITY WARNING SYSTEM - VICTORIA, AUSTRALIA 

  Norm Free - Shire of Yarra Ranges, Victoria Australia 

1330  Incident Management  
      (Session C 3.3) – Room 105   Session Chair: Norm Free 

 RAMSAFE AT THE OLYMPICS: A STAND ALONE RESPONDER ASSETS MANAGEMENT 
SYSTEM SOFTWARE TOOL DESIGNED TO DRAMATICALLY IMPROVE CRISIS 
RESPONSE IS PUT THROUGH ITS PACES AT THE 2002 WINTER OLYMPICS 

  William T. Rogerson, Jr. and Susan M. Smith - Department of Health and Safety Sciences, The University of 
Tennessee. 

 A UNIFIED RESEARCH APPROACH TO COMPLEX SYSTEM ANALYSIS FOR HIGH-RISK 
MISSION COMMAND SUPPORT 

  Arne Worm - Swedish Defense Research Agency 
 GEOGRAPHICAL INFORMATION SYSTEM DEVELOPMENT FOR REAL TIME 

NATIONAL DISASTER INFORMATION SYSTEM: KOREA 
  Duke Jeong - Korea 

1530  Incident Management Workshop  
      (Session C 3.4) – Room 105   Session Chair: Peter Dworsky 

 INCIDENT MANAGEMENT SYSTEM: A DISASTER MANAGEMENT TOOL 
  Peter Dworsky - Assistant Director, Office of Domestic Preparedness, St. Barnabas Health Care System, West 

Orange, New Jersey 

Thursday Evening 
TIEMS BANQUET – A Unique Cultural Experience 
 The Clay and Glass Museum is the location for an evening of good food, networking, 

classical entertainment and a chance to view (and perhaps purchase) unique original art 
work. (Extra tickets may be purchased for guests.) 

 

 

 
Friday Morning, May 17 – Arts Lecture Building, University of Waterloo 

0730  Continental Breakfast, and Exhibits  

0830  Business Crisis Response – Workshop  
(Session A 4.1) – Room 208   Session Chair: Robert Heath 

 SELECTING AN EFFECTIVE COURSE OF ACTION – ANALYZING CONSEQUENCES AND 
OUTCOMES IN ASSESSING DECISION OPTIONS 

  Dr Robert Heath - International Graduate School of Management, University of South Australia 

1000.. Refreshment Break - Foyer  

1030  Crisis Management  
(Session A 4.2) – Room 208    Session Chair: Robert Heath 

 A TEN-POINT CHECKLIST FOR EMERGENCY PLANNING 
  Susan M. Smith & William T. Rogerson, Jr. - Department of Health and Safety Sciences, The University of Tennessee 
 COMPLEX SYSTEMS IN CRISIS: MANAGING RESPONSE TO EXTREME EVENTS 
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  Louise K. Comfort -Graduate School of Public and International Affairs, University of Pittsburgh 
 INFORMATION SYSTEM INFRASTRUCTURE FOR A NATIONAL CRISIS MANAGEMENT 

CENTRE 
  Ahmet Tumay, Kivanc Dincer, Ozan O. Avci, Murat Demirsoy – TUBITAK, Ankara TURKEY 
0830  Maritime Safety  

(Session B 4.1) – Room 211   Session Chair: Sverre Roed Larsen 
 EVACUABILITY OF PASSENGER SHIPS AT SEA - ADVANCED TOOLS FOR THE MARINE 

INDUSTRY – AUTHOR WITHDREW FROM THE CONFERENCE ON 02-05-09 
  Guro Christiansen - Ship Stability Research Centre, UK 
 DOES THE INTERNATIONAL MARITIME ORGANIZATION FORMAL SAFETY ASSESSMENT 

LEAD TO IMPROVEMENT IN SHIPPING EMERGENCY MANAGEMENT? 
  Guillaume Chantelauve - BUREAU VERITAS, France 
 NEW TRAINING CONCEPTS IN MARITIME EDUCATION 
  Steen Weber & Hans K. Andersen - Risø National Laboratory, Roskilde, Denmark 

1000.. Refreshment Break - Foyer  

1030   Community Vulnerability Risk Analysis  
(Session B 4.2) -  Room 211   Session Chair: Sarah Michaels 

 ASSESSMENT OF THE CAPABILITY OF LOCAL GOVERNMENT FOR THE VISUALISATION OF 
COMMUNITY VULNERABILITY  

  Norm Free - Shire of Yarra Ranges, Victoria Australia 
 REDUCING THE GAPS BETWEEN PRESCRIPTION AND PRACTICE BY ANALYSIS AND 

SHARING OF EXPERIENCE 
  Valérie GUINET, Stéphanie BENOIT, Jean-Marc VAUGIER, Jean-Luc WYBO - Ecole des Mines de Paris 
 AN ASSESSMENT OF DISASTER VULNERABILITY: FIFTEEN TENETS ABOUT A CRUCIAL AND 

COMPLICATED CONCEPT 
  David A. McEntire - Emergency Administration and Planning, Department of Public Administration at the University of 

North Texas 

1130  TIEMS, Professionalizing Emergency Management & Conference Closing  
(Session C 4.2) – Room 105   Session Chair: Ross Newkirk 

Note: For Accompanying People, there are opportunities for interesting day trips: 
Niagara Falls, Stratford, St. Jacobs Mennonite Market and Crafts, Downtown Toronto. 
The University Conference Centre 519-884-5400 provides information and arrangement 
assistance. 
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SECTION 1: 

IMPLICATIONS OF THE SEPTEMBER 11TH 
TERRORIST ATTACKS
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RESILIENCE AND REALITY– THE WORLD TRADE CENTRE NEW 
YORK 11.09.2001 

 
Dr. Robert Heath 

International Graduate School of Management, University of South Australia1 
 

Keywords: World Trade Center, resilience, terrorism, response management 

Abstract: 
The terrorist attack on the World Trade Center on September 11, 2001, resulted in the total loss of 
the two towers and surrounding buildings, with an uncertain number of dead (conservatively over 
2,000). Media commentators claim this event changed the world as we knew it. 

Ability to cope with change is a factor in level of resilience (Paton, Johnston, Smith, & Millar , 
2001). Humans seem to elicit resilience from social bonds, skills, social norms, and perceived self-
efficacy (resources (Buckle, Mars & Smale, 2000; Lindell & Whitney, 2000). This suggests that 
broad clusters of activities may lead to improved understanding of how these factors promote 
resilience, and absence or low levels of such factors lead to vulnerability and, perhaps, worse 
impact damage and long recovery periods. 

This paper points out that the change may be through perceptions rather than a manifest change – 
public perceptions of security and invulnerability were shaken if not fractured. Impacts included 
major disruption to American and world aircraft movements, evacuation of buildings, closure of 
the New York Stock Exchange, American and global nervousness in share trading, and financial 
pressures on many airlines. More fundamental and long-term effects included the fall of the 
Taliban government in Afghanistan, a declared war on terrorism by America and allies, and a 
suggested annual cost to the US of $151 billion.  

Discussion covers entry of first responders and strategic command, risk manage, site management 
of adjacent areas, return to work messages, security, the focus on Osama bin Laden and Al Qaeda, 
and vulnerability. These raise questions over conditions for site entry, escalation to “worst case” 
responses, oversight of other causes and issues, and public beliefs and readiness. The paper 
concludes with an outline of how resilience can be sustained and improved by attending to 
psychological as well as physical resilience, and by further attending to public beliefs as well as 
response agency readiness and to our ability to manage and provide resources for response and 
recovery activities as well as improving structural strength and integrity. 

                                                 
1 Way Lee Building, Campus West, North Terrace, Adelaide 5000, Australia. 
Telephone: +61 (0)8  8302 0905   Email: rjheath@compuserve.com 
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1. Introduction 
Commentators claim that the world as we knew it changed when two passenger-carrying aircraft 
were hijacked and deliberately crashed into the World Trade Center (WTC) at 8.45 AM and 9.06 
AM respectively with the consequent complete destruction of both towers and several adjacent 
buildings. This is not quite true. What may have changed was the perceived nature of risk and 
threat held by the public at large and maybe by many media commentators – the threats and risks 
were (and are) the same before this event and after this event. 

This is true for the WTC as an attempt to topple one tower on to the other failed only in its 
execution in 1993. 

2. Resilience 
A key factor in dealing with sudden disasters (including terrorist attacks) is that of resilience.  
Resilience can be defined as the degree to which an impacted resource or organization may resist 
impact damage and the speed with which that organization recovers or that resource can be 
recovered. Elements that support resilience include shared values, established social infrastructure, 
sustainability of social and economic life, presence of partnerships, presence of networks, and the 
degree of developed skills and available resources (Buckle, Mars & Smale 2000). The rule-of-
thumb here is that resilience positively correlates with the number of bonds and the size of skill 
pools and resources in hand that are appropriate to countering a sudden impact.  

Paton, Johnston, Smith, & Millar (2001) provide a more flexible definition in terms of systems. 
They see resilience as “the capacity of systems to maintain their integrity and the relationships and 
balance between elements in the presence of significant disturbances by drawing upon internal 
resources and competencies to manage the demands, challenges and changes encountered” (p, 47). 
This reflects the combinative factors of resistance to impact (“maintain their integrity”) and 
rebound or recovery speed (“drawing upon internal resources … to manage the demands, 
challenges and changes encountered”). 

Levels of individual resilience, on the other hand, may reflect varying degrees of self efficacy 
(Lindell & Whitney, 2000). One means of increased resilience emerges from focussing on coping 
with problems (Bachrach & Zautra, 1985). Theories, including Planned Behaviour (Ajzen, 1991), 
and models, including the Person-Relative-to-Event (Duval & Mulilis, 1999) attempt to link 
individual and social or community or organizational perceptions into predictive efforts in the 
adoption of risk reduction behaviours. This is felt to increase resilience. The focus falls on 
motivation to act coming from perceived threats, and considers self-efficacy, social norms, past 
experience, and outcome expectation expectancies. 

Factors affecting and indicating resilience can be considered within the context of the World Trade 
Center event of 11th of September, 2001. 

3. The World Trade Center Bombing – 09.11.2001 
Sometime after take-off from Boston at 7.58 a.m., Los Angeles bound United Airlines Boeing 767 
(Flight 175) was hijacked. Similar hijackings happened to American airlines Boeing 767 Flight 11 
(Boston to Los Angeles) at 7.59 a.m., United Airlines Boeing 757 Flight 93 (Newark to San 
Francisco) at 8.01 a.m., and at 8.10 a.m. for American Airlines Boeing 757 Flight 77 (Washington 
to Los Angeles). In less than three hours all four had crashed. At 8.45 a.m., Flight 11 with 92 
passengers and crew was crashed into the North Tower WTC. At 9.03 a.m., Flight 175, carrying 65 
passengers and crew was crashed into the South Tower WTC. At 9.38 a.m., Flight 77, holding 64 
passengers and crew, was crashed onto the northwest side of the Pentagon in Washington. Finally 
at 10.37 a.m., Flight 93, containing 45 passengers and crew, crashed relatively harmlessly outside 



The International Emergency Management Society 
9th Annual Conference Proceedings 

                                                                                                         University of Waterloo, Canada, May 14-17, 2002 

 
 

24

Pittsburgh (possibly due to passenger action). The South Tower WTC collapsed at 10.00 a.m., 
followed by a collapse at 10.29 a.m. of the North Tower WTC. The outcome was “the bloodiest 
day on American soil since our Civil War” (Time, Special Issue, 12.09.2001).  

The terrorists selected the quietest day of the air traffic week, which meant they accessed fully 
fuelled-up passenger jets with low passenger numbers. 

Some facts about the WTC 

North Tower: 110 floors, 97 passenger and 6 freight elevators, 200 feet (around 60 meters) square, 
1,368 feet (around 410 meters) height, completed in 1970. 

South Tower: 110 floors, 97 passenger and 6 freight elevators, 200 feet (around 60 meters) square, 
1,362 feet (around 408 meters) height, completed in 1972. 

Total occupancy was around 50,000 capacity plus visitors and tourists. Each has a mass of around 
500,000 tons. 

The heat of fires from the fuel of the jets contributed to the collapse by altering the chemical 
structure of steel (softening) resulting in the above-crash weight of the building leveling the below-
crash floors in a chain reaction.  Added to this can be probable loss of structural integrity from the 
aircraft frame bending or severing central core supports, central lift wells and steps spaces acting as 
flame concentrating torches (see Kings Cross London Underground fire and a number of high rise 
fire findings), and possible floor truss and floor support-fixing failures. Several other buildings 
collapsed (the World Trade Center) or became collateral damage from debris and the collapse 
(including the Marriott Hotel). The South Tower, although struck after the North Tower, eighteen 
minutes later, collapsed almost half an hour before the North Tower, probably because the aircraft 
impact was around twice as low down the building (75th as opposed to 95th) and thus the far greater 
weight made structural failure occur at a faster rate. 

Witness and preliminary investigation reports tend to suggest the situation was non-survivable 
from those above the midpoint impact areas as fire escapes would have been either obstructed or 
coated with burning fuels. 

4. Impacts – immediate and short term 
1. Cessation of aircraft traffic in the United States. 

2. Gridlock and shutdown of central New York (central and lower Manhattan) and of Washington 
as both an outcome from the Pentagon strike and the WTC effort. 

3. Cessation of trading in the New York Stock Exchange. This cessation stretched over a few 
days, as did specific market trading areas. Note that one major player in this form of market 
lost nearly all of the US half of their workforce. 

4. Evacuation and/or closure of many public buildings including – the White House, Capitol, 
Pentagon, United Nations building, Sears Tower (Chicago), L&C Tower (Nashville), John 
Hancock Tower (Boston), Disney Parks (Florida, California), major league base-ball games 
and sites, Hoover Dam, the Space Needle (Seattle), Mall of America (Minnesota), Kennedy 
Space Center, bridges and tunnels into Manhattan (by 9.35 a.m.), museums and monuments in 
Washington, and most significant structures owned or leased by federal and state governments. 

5. A drain on motor vehicle fuel reserves across the US as motorists took emergency precautions. 

6. US and global nervousness and climate became such that subsequent evacuations of significant 
buildings arose around the world and terror by germ warfare via postal services arose in US. 
This latter fear was reflected in false scare campaigns in countries like Australia. In one sense 
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the terror campaign succeeded in creating a nervous and apprehensive reaction, particularly in 
some areas of the US. 

 

5. Impacts -- Middle and Long Term 
Longer lasting impacts, outcomes and consequences included: 

1. There occurred a local (North American) and world recession in tourist travel. Again, when 
issues of shattered expectancies and minimal past experiences are considered (as per Ajzen, 
1991; Duval & Mulilis, 1999) at least partial explanations emerge for the tardiness of recovery 
of passenger numbers on aircraft. People still express concerns about flying some six months 
after the event, particularly within the United States. 

2. Uncertainty in stock market values and trading (around the world) combined with an ongoing 
“fear” of recessional economic environment and a situation-consequent uncertainty over US 
(and world responses) and terrorist next actions to produce an unsettled and “flat” share and 
bond market activity. 

3. Airlines faced insolvency and increased business costs due to longer throughput hours and 
security checks – this can indicate a move toward local rather than global business supply 
chains. September 11 effects may combine with ongoing internal problems to terminate United 
Airlines (similarly as the Locherbie (PanAm 103) bombing may well have assisted Pan Am 
into termination). Here, adjustment to risk establishes a slower more detailed set of activities in 
terms of security checks and monitoring. This may ease as the sharpness of the experience 
fades and any ongoing and visible consequent events fail to arise. 

4. There appeared to be a hiatus to Just-In-Time systems approaches, with a need to stockpile for 
(1) slower deliver/access times and (2) meet just-in-case needs. Modifications in this strategy 
may lead to a more permanent adaptation that seeks an optimal balance of just-in-time 
methodologies with a just-n-case storage process. 

5. The Taliban Government in Afghanistan fell to Afghanistan and US-led military forces. 

6. American political and civil groups have developed a more confrontive style of interaction. 

7. Economic costs for continued trading may be large and thus add to recession concerns. Fortune 
Magazine (February 18 2002, 145 (4), pp. 6267) estimates an annual potential cost of US$151 
billion in transportation, and employee.  

There can be some argument over these figures in terms of (1) size and scale, (2) frame 
adjustment and (3) factoring in one-off and recoverable costs. Size and scale may be initially 
high but reduce over time as one-off costs and cost recovery reduce the impact and as inertia 
prevails with no onset of any successive equivalently sized impacts. One can argue that the 
prevailing expenditure prior to September 11 was wrong or even negligent and the current state 
of cost and effort is the real cost of doing business. After all, the actual threat of terrorist 
behaviour and size of effort involved was present before and after this date (as is directly 
evidenced by the relatively aborted 1993 WTC bombing). Finally there are blurred estimates 
that include potentially irregular or even one-off costs (IT hardware for back-up) and process 
costs (such as delays, logistics, and transportation). While the process costs are increased, these 
are likely to be the same across competing organizations and can or will be passed on through 
to end users and customers. 

6. Observation and Comments 
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1. Entry of first responders. This is somewhat of an emotional and an article of public canon – 
emergency responders were and are heroes. There are aspects of this situation entry, however, 
which need consideration. At a primary level what was the clear or hard information held by 
first responders? Bluntly speaking (without subsequent investigative hindsight) a modern large 
commercial aircraft, laden with fuel, crashing at speed into a building will destroy the impact 
area by fire alone – and will, by the very nature of the structure of a high-rise tower complex, 
destroy the tower. Should there be clear awareness of this information at the time and on the 
site, then there exists a question as to whether site entry was appropriate for more than those 
assisting the evacuation of the below-impact portion of the tower. Were the responders placed 
at risk in this situation? Movement towards impact sites may appear to be a questionable 
practice, given: 
• the area size of each floor (40,000 square feet or over 3900 square meters),  
• the vertical impact damage of between six and nine floors,  
• the high probability of burning fuel draining down the liftwells in the center section and 

acting as a flue “torch”  (or piped fire) element that would spread the fire (increase 
temperature and precipitate soft steel deformation and structural collapse), and,  

• two hose teams may effectively cope with around an eighth of a floor area.  

Balanced against this can be unclear information about cause and thus likely scale of situation, 
the action ethos of emergency service personnel (particularly the aggressive get-to-the-seat-of-
the-fire response by most US firefighters), the impulse to help those in danger, and a need to be 
seen to be doing something.  

2. Entry of strategic command.  The above comments apply equally well to strategic 
management attendance, again with the need to balance the standard operating procedures 
against specific situations. Bottom and tactical level of management goes where the coalface 
response teams. One could be more critical of higher level management placing themselves and 
their staff at risk (and, indeed, the overly close proximity of the New York crisis management 
response, from the Mayor down). Reasons for close proximity may include the perceived need 
to sense and see the site, lack of alternate and readily accessible locations, and the mental 
impact of the size and nature of the incident. There probably was an underestimate or lack of 
recognition of the possible (and actual) consequences and thus an underestimate of threat and 
risk of danger. Given contemporary audiovisual and computer systems we may need to further 
rethink and refine line-of-command location and activity. Here again we may consider that the 
size of the structures and a lack of actual experience with this size of situation can lead to 
possible defects in current zones of operation and positioning. 

3. Site management of adjacent area. Probably the comments addressed n the above two points 
are equally applicable here. Some thought may need to be given to create greater sterile zones 
earlier in the situation management process to move those in debris line-of-fire to greater safety 
and restrain encroachment by spectators. In the WTC situation (and others in the future) this 
would form part of the “Worst Case”. 

4. Risk / threat is greater than conventional perception. Conventional business continuity, crisis 
and contingency management practices have perhaps poorly developed worst case scenarios for 
a preferred more likely case or set of cases based on likely frequency of occurrence. Take heed 
of the staff and resource loss that faced Morgan Stanley Dean Witter, with 21 floors of South 
Tower, or Port Authority (6 floors) and Cantor Fitzgerald Securities (six floors) in North 
Tower. We need either to avoid such concentrations in number of staff onsite or to ensure that 
our risk management covers these exposures. 

5. South Tower message to return to work. Note the confusion and implications of the reported 
“return to work” announcements made within the South Tower complex.  To an extent this met 
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the perceived situation prior to the South Tower attack, but may not have fully apprehended 
risks in terms of damage from the North Tower or vulnerability to attack – and thus leaving 
open potential “duty of career” litigation. 

6. Security. For parts of the world less troubled with terrorism, the WTC may well have been 
somewhat of a wake-up moment. Two things need to be noted: 
• The outcome was in the hands of the terrorists once airport security was breached. 

Moreover, standing air patrols of fighters serve really as visible images of doing something 
and possible re-assurance, and as a small deterrent – what serving pilot or government can 
afford to shoot down a passenger aircraft loaded with their own nationals over densely 
populated ground. 

• Heightened security will relax over time and vigilance decrease unless further major 
incidents arise. This will particularly apply when current states of vigilance impede easy 
flow of business (what is being called “friction”, as per Fortune Magazine). 

On the other hand, tightened security can reduce pilfering, insider crime, lost resources, and 
lead to efficiencies in system management and inflows and outflows of goods. While these do 
not show up as cash benefits in the security budget, it is worth undertaking a realistic 
guesstimate. 

7. Security – Airport and aircraft. Most airports and airlines try to balance people movement 
with security measures. The current balance is currently tipped heavily in favour of security, 
with longer time lags to get from airport entrance to aircraft – the current average lag in 
February 2002 is one hour extra at large US airports. 

ElAl has the highest physical security, but is relatively speaking a low-volume airline. Larger 
world airlines, already struggling financially due to competition and the WTC incident, are 
likely to press eventually for ways in which to speed up passenger throughput. Perhaps the two 
key areas for increased security surround access to the cockpit crew (locked doors, penetration-
proofing of doors) and cabin security. Sky marshals were increased in the US and introduced in 
Australia. On a tangent, the WTC has increased interest in bomb-resistant containers for 
aircraft. Increased security has led to further curbs on potentially lethal sharp objects (scissors, 
pocket knives, metal knives and forks) which may be a little draconian given the limited 
multiple damage done at one time by one of these, the utility of these for passengers (and in 
emergencies), and the doubts that were subsequently placed on reports that similar items 
(including carpet cutters) were used in the WTC aircraft highjackings.  

8. Focus on Osama bin Laden. The US government had to walk a fine line between public 
disclosure and confidentiality for investigation and response purposes. One possible problem in 
this effort emerges from the real media and public pressures for culprit identification. The key 
planner was alleged to be Osama bin Laden supported by the Al Qaeda terrorism unit. From 
time to time governments have released supporting information. However, coupled with an 
historic cynicism over governments not releasing full information or even doctoring 
information to suit their needs, is a growing public awareness that many of the early arrests 
have ended with those arrested being released due to insufficient information or no 
substantiating evidence at all. 

The central figure and the existing terrorist structure have been disbanded and destroyed by 
US-led operations around the world, particularly in Afghanistan where the Taliban government 
was toppled.  

9. Accent on patriotism – unity and anger. In many crisis situations two emotions generally 
emerge – a sense of unity (“us” versus “them”) and one of anger (and even a search for a 
scapegoat). Both forms emerged around the world – remembering that many countries lost 
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citizens in the incident. The sense of unity led to an increase in felt and visible unity in the US 
where a publicly-held belief of being distanced from terrorism seems to have been severely 
shaken. This pre-WTC public belief may seem surprising given the visible effort the FBI has 
placed on managing chemical weapons of mass destruction, the previous WTC incident in 
1993, the Oklahoma City bombing, and other significant disturbances from Waco through to 
the riots surrounding the court findings over the Rodney King beating in Los Angeles). 

As arose in Oklahoma City after the Murragh Building bombing, the sense of unity was very 
visible among response agencies and among New York residents. Volunteers came from within 
the city and from across the US.  

Anger also leads to scapegoating and undoubtedly contributed to hate-crimes against those 
with Islamic faith in most countries. Even allowing a ten-fold increase on reported incidents in 
the US of hate-crime directed at those of apparent Arabic cultures and physical structures 
associated with Islamic belief, the figure was surprisingly low. 

10. National psyche – a more vulnerable US. Perhaps the clearest impact may have arisen within 
the public belief (or psyche) of Americans. Lack of apprehended threat, perceived economic 
and military size, and cultural characteristics of individualism and ease of access may have 
contributed to a sense of invulnerability that has been shaken. Many reports suggest a more 
inward looking tendency and measures of travel volume and work absence tend to support this 
increased sense of vulnerability. Some businesses report a need to encourage commercial travel 
through buddy systems and increased payments. 

Loss of belief certainties and thus an increase in feelings of vulnerability take time and absence 
of incident to heal. In many ways this loss can be equated to the feelings held by those 
experiencing their first earthquake, wildfire, “flash” flood, or tornado. Confidence, like 
reputation, is slowly learned but quickly lost if the loss experience creates doubt over the 
validity of the belief. These indicate qualitative agreement with research findings (Duvall & 
Mulilis, 1999; Bachrach & Zautra, 1985) where concepts of expectations and past experiences 
fail the situation – the US public did not generally expect such a large terrorist event to arise 
within their community and had minimal past experience upon which to draw. 

7. Vulnerability 
The WTC event reinforces the need for appropriate risk assessment of risks and of perceived 
vulnerabilities, with corrective actions being taken when one is not in synchronization with the 
other. Vulnerabilities that are not addressed by the appropriate business or government 
management authority will act as a public cancer over time. Risks that exceed publicly-held 
perceptions of vulnerability need to be managed so decrease the risks and increase public 
awareness, as any subsequent manifestation of the risk event is likely to shock or even traumatize 
the unsuspecting population. 

8.  Resilience 
Moving from the factors and thinking outlined by many researchers and theorists (Azjen, 1991; 
Duval & Mulilis, 1999; Lindell, & Whitney, 2000; Paton, Johnston, Smith, & Millar, 2001) 
resilience may be viewed as a composite of a number of factors. This composite may be defined in 
broad groupings that focus on psychological and physical or tangible clusters of factors. 

Community and organizational resilience thus can be considered in terms of psychological and 
physical components. Each of these divides into at least two parts. Psychological resilience, for 
example, can be seen as a composite of preparedness and group or community beliefs. Physical 
resilience can be seen as a composite of ability to withstand impacts from the situation and ability 
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to repair and regenerate. 

Preparedness stems mostly from core team (responder) training and skill levels and from 
management planning and support. Across communities and organizations, preparedness tends to 
be more passive, being based on videos, warnings, and instructions on basic things to do and who 
to contact. Real preparedness is tested only by encountering a situation. Overall, preparedness 
diminishes with accent on other priorities that have more immediate outcomes and consequences 
and lack of precipitating situations. 

Community and across organizational beliefs shape the perceptions held by the members of that 
community or organization. While the size and strength of the belief may vary according to sub-
groups within that community or organization, the overall prevailing attitudes and perceptions 
condition the overall response to impacts. Fractures in these public beliefs can lead to suspension 
of belief and action, depending on the response capability of those in the preparedness activity. In 
the WTC case, this was high across the New York City management and response agencies – even 
after sustaining many casualties from the first responders and their immediate support teams.  

Where preparedness within the core team is high the beliefs of the population are fractured the 
population can impede through disbelief and unwillingness to act.  This did not arise in the WTC 
situation as the situation was relatively localized and nonsurvivable by those trapped in the above 
impact levels of both towers. On the other hand greater levels of area evacuation and street control 
may have been possible during the one and a half hours before each tower collapsed had this 
possibility (belief) been in place. 

Where preparedness is low and beliefs are fractured, response can appear random and sluggish and 
frustration, anger, followed by hopelessness and even learned helplessness develop among the 
population over time.  

Given low preparedness but significant appropriate beliefs then effective response may emerge 
from volunteer or population efforts. This form of outcome is also visible in situations where the 
size of the situation exceeds the response efforts (so that overall response appears dispersed or 
patchy) and people help themselves. Data gathered from the Northridge Earthquake, for example, 
suggest that between 80 and 90 percent of rescues of trapped people being undertaken by non-
response agency personnel. 

High preparedness and highly appropriate beliefs obviously indicate an optimal perhaps target or 
ideal level of resilience. 

From the physical half of resilience, “hardened” situation-designed structures directly reduce 
impact damage and threat to people. Successful strategies here generally follow one or more of the 
ABC Model – Build Away, Build Better (stronger, more resilient), Build Compatible. By creating 
immediate physical resilience we reduce costs and can concentrate the core response personnel and 
resources at specific situation-caused hotpoints. In the WTC situation, the area and the two towers 
were not generally hardened against terrorist activity or specifically hardened against modern 
aircraft impact damage. Underscoring this is the question of how well structures and people can be 
“hardened” – although pointers can be learned from those regions in the world that endure 
relatively frequent levels of terrorist or other crisis situations 

The other half of physical resilience is our ability to physically manage the impacts and recover the 
situation to some acceptable level of functioning. Here, undoubtedly, strong economic and 
industrial resources add to resilience – as can be evidenced by the speed with which San Francisco 
and Kobe recovered from infrastructurally damaging earthquakes and the relative efficient and 
quick clean-up at the WTC site. 

High structural resilience built into the environment and sufficient to excess response and recovery 
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resources provides target and ideal levels of sustainability and resilience. The opposite (low 
structural resilience and low availability of response and recovery resources) suggest a slow 
response with increasing consequential impact damage and a slow and enervating recovery. High 
structural resilience combined with low resource availability suggests reduced or localized damage 
that may not be quickly recovered (which may within those localities enervate resilience). Low 
structural resilience combined with high resource availability suggests a broad immediate damage 
followed by relatively quick clean-up and fast recovery probably focused on core components of an 
organization or community. Aspects of Kobe’s recovery suggest that this can be seen as an 
example of this last combination. 

The picture painted here may suggest that resilience need only be built upon the response and post-
response efforts. Look again. Psychological resilience is built on being prepared and holding 
appropriate beliefs. The strength of these depends on the effort we put into them before a response 
and that effort needs to cover reducing exposure to risk and thus vulnerability. This can be seen 
even more clearly when we look at physical resilience. Here, we need to create structures that resist 
adverse situations – and thus are resilient. Crisis management comes into play when we cannot 
reduce or eliminate risks. By having sufficient and appropriate resources in hand we can reduce the 
time taken to clean-up and time spent in recovery mode. This quick recovery promotes resilience.  

9. Conclusion 
The total loss of the World Trade center and surrounding buildings had a very visible and salient 
impact. Alongside the loss of life, the management of removing a million tons of rubble, and the 
need for hundreds of businesses to use extreme business recovery approaches, this event has had 
economic and operational repercussions within the US and in other parts of the world. Increased 
security, for example, has meant slower business interactions, longer travel delays, and a range of 
commercial and access frictions. The impact on the world has included the fall of the government 
in Afghanistan, changes in international political posturing, and a decline in air travel and tourism. 

As suggested in the brief overview of factors contributing and defining resilience, individual 
preparedness and community bonds help overcome impact damage. Certainly this is evident in the 
community responses within the Manhattan and New York region in helping each other and 
demonstrating respect and care for those impacted by the event and for those who handled the 
response and who are continuing the recovery activities. Certainly the speediness with which the 
destroyed overburden has been removed demonstrates a visible factor of resilience. 

The reported heightened security and sense of vulnerability may decay over time – provided there 
arise no equally visible and salient events. Investigators and researchers explore why the towers 
collapsed so quickly, the fractures in the social and cultural beliefs (particularly in the US), and the 
management of large emergency events in urban environments. From these efforts can emerge 
greater awareness of the need to focus on building and maintaining communities and regions in 
which people are not only protected but also able to cope with emergency situations. By doing this 
we move further into developing sustainable and resilient urban communities. 
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