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Preface   

Task 4: Modeling of Communication and Decision 
Functions within a Shared Decision-making (SDM) Framework

Research Using In-Vivo Simulation of Meta-Organizational Shared Decision-
making (SDM)

Document Distribution and Confidentiality 



1 Introduction 

1.1 Purpose, strategy and structure of report 

assisting the 
CF and partnering agencies through an understanding of interagency collaborative behaviour, 
the effects of inter-agency relationships on collective decision making and the influences of 
psycho-social factors

Research Using In Vivo Simulation of Meta-organizational Shared 
Decision Making

Model for Inter-organizational Problem-
solving

in vivo



Figure 1:  Overview of research strategy 

Task 4: Modeling of Communication and Decision Functions 
within a Shared Decision-making (SDM) Framework.  

Model for Inter-organizational Problem-solving

Model

1.2 Overview of Model for Inter-organizational Problem Solving  

 Model for Inter-organizational Problem-solving

Model
Situation

Approach to problem-solving

time

Task 1: Synthesis of 
Case Studies to form a SDM framework.



Model assets

Figure 2:  Model of inter-organizational problem-solving approaches as a function of situation 
complexity, assets of organizations and time phase. 

Impact

Uncertainty

Vulnerability and resiliency

Model

Model Coordination – 

Cooperation –

Collaboration –





2 Methods 

2.1 Methods overview 

Model

Model

in vivo

pods

2.2 PODS Experiment 

Participants

Materials

Multimedia



Questionnaires
Background Questionnaire

Individual participation –
Within pod participation – 

Between pod participation

Scenario Recall Questionnaire 

Network Questionnaire

Procedure



Analyses

I participated 
actively in the decision making process”



2.3 In-depth Qualitative Interviews with Decision-Makers 

Participants

Materials



Procedure

Analysis

Model



3 Results

International Command and Control Research and Technology Symposium3 Conference for 
Models and Modeling Methodologies in Science and Engineering

Annual Meeting of the Society for Risk 
Analysis.

3.1 PODS Experiment 

3.1.1 Participant Profile 

3.1.2 Problem Solving Approach:  Coordination vs. Collaboration 



Participation in problem solving and decision making. 

“the people in my pod actively participated in the problem solving process”

“I
participated actively in the decision making process”

Satisfaction with problem solving.
“I am satisfied with the opportunities I had 

to provide input”

Frustration with problem solving
“I am frustrated working with the people 

in the other pods”

Communication during problem solving.

“The people in my pod communicated effectively with one another”

I facilitated discussion between pods

Leadership. “A clear leader emerged 
within my pod”

Decision outcome

“Decisions made between my pod and the other pods were consensus-
based”



Table 1: Independent samples t-tests of coordinative and collaborative pods 

The people in my pod actively 
participated in the problem solving 
process
The people in my pod actively 
participated in the problem solving 
process
I participated actively in the decision 
making process
I am satisfied with the opportunities I 
had to provide input
I am frustrated working with the 
people in the other pods 
Combined between pod frustration 
The people in my pod communicated 
effectively with one another
I facilitated discussion between pods
A clear leader emerged within my pod 
Decisions made between my pod and 
the other pods were consensus-based

p

3.1.3 Organizational Environment:  Homogenous vs. Mixed Pods 

Satisfaction with problem solving.
“There was enough time 

allotted to solve the problems during the task”

“The task was 
difficult to complete”

Frustration during problem solving
“I was frustrated by 

differences of opinion between the other pods during the task”



Communication during problem solving.

The people within my pod had frequent differences of opinion”

“People from the other pods generated various alternative 
ideas”

(“The pods 
communicated effectively with one another”

Motivation.
the people from the other pods were motivated to complete the 

task”

Focus.
The pods were able to stay focused on the task”

Engagement.
People from the other pods were engaged in the decision making 

process”

Within pod trust. 
I trust the people in my pod

Decision outcome
“I agree with the decisions and outcomes from the task”



Table 2: Independent samples t-tests of homogenous and mixed pods 

There was enough time allotted to 
solve the problems during the task
The task was difficult to complete
I was frustrated by differences of 
opinion between the other pods during 
the task 
Combined between pod frustration 
The people within my pod had frequent 
differences of opinion
People from the other pods generated 
various alternative ideas 
People from the other pods generated 
various alternative ideas 
The pods communicated effectively 
with one another 
The people from the other pods were 
motivated to complete the task 
The pods were able to stay focused on 
the task 
People from the other pods were 
engaged in the decision making 
process
People from the other pods were 
engaged in the decision making 
process
Combined between pod engagement 
I trust the people in my pod 
I agree with the decisions and 
outcomes from the task 
I agree with the decisions and 
outcomes from the task
I agree with the decisions and 
outcomes from the task 

p

3.1.4 Participant Type:  Military, ICS, and Non-ICS 

Participation.

“I participated actively 
in the decision making process”



(“People from the other pods were engaged in the decision making process”

Table 3: One way ANOVA’s of participant type 

I participated actively in the 
decision making process
People from the other pods were 
engaged in the decision making 
process

p

3.1.5 Leadership:  Non-leaders vs. Leaders 

Combined within and between pod engagement.

Combined within pod frustration.

Table 4: Independent samples t-tests of non-leaders and leaders 

Combined within pod engagement
Combined within pod engagement
Combined between pod engagement
Combined between pod engagement
Combined within pod frustration  

p



3.1.6 Prior Relationships:  No prior relationship vs. Prior relationship 

Prior to today`s session I 
would describe my relationship with at least one of the people in my pod as a friendship, Prior to 
today`s session I would describe my relationship with at least one of the people in the other pods 
as friendship, Prior to today`s session, I have worked with at least one of the people in my pod, 
and Prior to today`s session, I have worked with at least one of the people from the other pods

Communication during problem solving.

I facilitated discussion between pods”

Participation in problem solving. 
“The 

people in my pod actively participated in the problem solving process”) 

Engagement.

The people in my pod were engaged in the 
decision making process”

Focus.
“The people in my pod were able to stay focused on the task”) 

“The pods were able 
to stay focused on the task”) 

Decision outcome

“Decisions made 
between my pod and the other pods were consensus-based”



Table 5: Independent samples t-tests of those without prior relationship and those with prior 
relationships 

I facilitated discussion between pods
The people in my pod actively 
participated in the problem solving 
process
The people in my pod were engaged in 
the decision making process
The people in my pod were able to stay 
focused on the task
The pods were able to stay focused on 
the task 
Decisions made between my pod and 
the other pods were consensus-based 

p

3.2 In-depth Qualitative Interviews with Decision-Makers 

3.2.1 Participant Profile 

3.2.2 Identified Themes 

Model



Table 6: Problem solving approach by organization type 

ORGANIZATION TYPE 
THEME Non ICS-based ICS-based Military
Problem
solving

Coordination

Cooperation

Collaboration

Table 7: Sample interview quotes illustrating problem solving strategies 

 “But we had to make them understand that it was something that may have to take place and that both of 
us needed to work together” 

“Everyone has their own share in the stakeholders’ group, I think everybody could come together in 
agreement after the end of the day that this may happen and here’s what we had to do”. 

“It’s impossible to work in isolation” 

“The decision at what level of personal protective equipment we’re going to wear. It’s collaborative. It’s 
not one service saying this is what we’re going to wear”. 

“The collaborative decisions are the most effective because everybody’s buying into it. Everybody has a 
piece of that decision-making process, and everybody has a piece of the operational side of that plan.” 

“The collaborative decisions are everybody’s got an opportunity to say something about it, and it’s not a 
consensus by any stretch of the imagination” 

“I think the collaboration is really more about group problem solving” 

 “So it’s really a combination of committee and negotiating committee thing. You’ve got to broker that deal 
that everybody feels that when they’re working for you, they’re getting something out of it. And then they 
work pretty good, really. They work pretty hard” 



Smile in someone’s face, but swear under your breath because it’s that approach on how you deal with 
anything, it’s what’s going to get you what you need

Table 8: Asset management approach by organization type 

ORGANIZATION TYPE 
THEME Non ICS-based ICS-based Military

Information
and
Communication 

Resources 

Power

Authority

Table 9: Sample interview quotes illustrating role of assets 

Asset: Communication and information sharing 

“I think one of the other things that ended up being a learning piece for all of us involved was again, trying 
to communicate to people who do work in a command and control, very hierarchal structure the way the 
decision-making in the health care system works because it is really never that direct.” 



“What I’ve seen here is a reluctancy to share information between the different departments or between 
civilian departments and law enforcement agencies or between civilian departments, law enforcement 
agencies and the Canadian Forces” 

“I guess one of the big challenges is we all speak a different language. We all think you’re speaking 
English, but really you’re speaking your own organization’s lingo. So getting to know each other’s lingo is 
important”

Asset: Resources 

“So it’s a matter of robbing Peter to pay Paul. The bottom line is I didn’t have enough resources that day” 

“So it’s allaying the fear to those smaller services, hey, I’m going to use all of you. I’m going to 
coordinate” 

“But when you have another organization coming and saying no, no, we’ll do this and we’ll do that. 
Decisions being made that maybe weren’t communicated with each other that had an impact on us because 
we’re seeing different things happening and we were a little confused about that” 

And that’s what I found out is that what’s opened the door on that whole thing is you finally have a whole 
lot more resources than we ever thought we did

Asset: Power and Authority 

“And then you have to think is this the hill that I want to die on? Am I going to cause myself problems the 
next time if I push this issue too far or not?” 

“So we had to make some concessions on our part as well” 

“So if I come to you with I’m in charge, this is what I want, and this is the way it’ll be, I can tell you right 
now the cooperation I’m going to get is going to be almost nil, or it’s going to be obstructive.” 

“So they appreciate it’s the local guy. I have the final authority, but it’s going to be him. The messages will 
be coming from him” 

“When they come in and try and start dictating this is the way it’ll be, my first reaction is go screw 
yourself. You don’t have a clue what you’re talking about” 

“La confiance n’exclut pas le contrôle » 



committee based”

Table 10: Complexity factors by organization type 

ORGANIZATION TYPE 
THEME Non ICS-based ICS-based Military
Complexity

Accountability / 
Liability

Flexibility

Media / Public 
visibility



Table 11: Sample interview quotes illustrating complexity factors 

Complexity

“And beyond the concepts of the decision-making, the implementation of decisions that are based on 
incomplete information is very difficult” 

“Well, they weren’t getting any information. They were just saying someone says they can’t get out of the 
house, so we would all respond, trying to figure out where and what. So you had those legal issues, if you 
want, for us. Can we go in and force someone out?” 

“So now you’ve got people self-evacuating. You don’t know if they should be or not there.” 

“Those discussions were similar throughout the different networks through downtown core, both in the 
zone and out of the zone, because we didn’t know what we were facing” 

“They don’t release anything. It doesn’t matter if you’re another police agency or not and have the 
appropriate clearances. I’m not telling you. Which created some friction. And it still creates friction” 

“And my own staff sometimes not knowing what everybody else does. And then it creates some conflict” 

“But really, and then they’ll self-deploy, which screws the whole thing up because that’s like freelancing” 

Accountability / Liability  

“Because once you allow that individual in, from my perspective, I go okay, what liabilities am I looking at 
by allowing a civilian into an event that we don’t have control of yet? So am I opening up myself and the 
city on a liability by allowing non-uniform personnel or responders in?” 

“But they won’t ever say it’s really agreeable, yes, we’re good with it, because they don’t want to be 
caught in bed with you if it goes sour and you kill someone” 

“And the problem is that it seems that in a lot of other organizations, if you break something that means 
that you’re liable and you can end up being fired” 

Media / Public Visibility 

“So what was happening was they were making statements and we’d be going where did they get that 
from? We were the ones who were making the decisions at the scene, yet they were making decisions 
without our knowledge. And it became very frustrating for us” 

“The problem started occurring when the media started contacting the politicians who were making 



comments without any knowledge and started sort of, how do I put it, not meshing with what we were 
saying at the scene” 

“That’s very important because very few organizations have funds of their own. So when there’s a crisis 
they have to raise funds, and they have to get the confidence from both the public, if they have a big share 
of the money coming from the public, or from the institutional donors” 

“So what was happening was they were making statements and we’d be going where did they get that 
from? We were the ones who were making the decisions at the scene, yet they were making decisions 
without our knowledge. And it became very frustrating for us” 

Flexibility

“I think anybody’s who’s going to be in a senior commandeering who’s got to deal with all the different 
things is to keeping the open mind. It’s the approach” 

“But in this world, and with that tool, the people outside the tool, outside that structure, want to be 
involved very much, want to be involved in decision making, want to see what they are, and want to 
approve them. And that can slow down the response” 

“They don’t want mistakes. But that doesn’t make things happen very fast.” 

Table 12: Organizational emphasis by organization type  

ORGANIZATION TYPE 
THEME Non ICS-based ICS-based Military
Phase of the 
event

Planning

Paradigm / 
Objectives 



Table13: Sample interview quotes illustrating organizational emphasis 

“And obviously the training hasn’t been comprehensive enough because we’ve had training before, or 
maybe it just needs to be repeated, and not long-time periods left in between” 

“We didn’t care what the hell happened to the people that were there afterwards. It’s just weird. We never 
really did. Like it was like oh, we’ve done our thing. It’s out. Somebody must look after this afterwards. 
We’re gone” 

“And it’s very challenging, especially now when I say that the CNN effect is there, the cameras sometimes 
are here before even the humanitarian actors are on the ground. And you always have the first wave where 
everyone is doing great things and all that. After a week and a half then the criticisms are coming. Why 
isn’t it distributed? Well, it’s hard to explain why it’s not done. And that’s where it’s critical for the 
agencies to be able to relay that to their constituencies. That’s basically what it is” 

“One of DND’s strengths is the ability to plan”



4 Discussion

Model

Model

in vivo

Model



4.1 Potential modifications to Model

Model Model

Model

Model

Model

The Meta-Organization: A Research and 
Conceptual Landscape .

Model



In order to work effectively with others under 
comprehensive approaches, those organizations that have tight cultures will have to adopt 
elements of loose cultures including flexible norms; accepting ambiguity and uncertainty; and 
living with fuzzy roles and values Evaluations of individual decision making need to go 
beyond the view of the person as a rational decision maker by adopting elements of actor 
analyses and, in particular, recognizing how deeply embedded elements of socialization as well 
as the temporal dynamics of team climate can influence decisions

Model

Model

Model

4.2 Considerations when working in multi-organizational 
environments

4.2.1 Considerations according to event stages 



Emphasis on:  
Feedback success/failures 

Emphasis on:  
Problem identification 
Problem definition 
Solution generation

Emphasis on:  
Decision-making
Solution implementation 

Emphasis on:  
Feedback success/failures 

Figure 3:  Extended timeline and emphasis on stages of the problem-solving cycle by time phase 

collaborate



Figure 4: Organizational emphasis and strengths by emergency phase 





Figure 5: Cycles in building organizational knowledge through time (Nousala, 2010) 

4.2.2 Considerations according to event complexity and problem-solving 
approaches

Table 14: Considerations according to situation complexity and problem solving approach

Optimum Problem Solving 
Stages
•
•
•

Optimum Problem Solving 
Stages

•
•
•

Optimum Problem Solving 
Stages
•

Considerations 
•
•

•

•
•

Optimum Problem Solving 
Stages
•
•
•

Optimum Problem Solving 
Stages

•
•
•

Optimum Problem Solving 
Stages
•
•
•

Considerations 
•

•

•

•

•
•

Optimum Problem Solving 
Stages
•

Optimum Problem Solving 
Stages

•

Optimum Problem Solving 
Stages
•
•
•



•
•

Considerations 
•

•

•

•

•

•

Model



When seeking to address wicked 
social problems, failure to adopt an appropriate approach to framing questions will result in 
inaccurate or inadequate problem definition resulting in ineffective strategies to attempt to 
resolve the underlying problems(s)



in vivo

4.3 Considerations for future research. 

Model

• Analysis of observational data

• Further development and definition of problem-solving approaches

• Assessment of communication and information seeking patterns 



• Determine the “decision points” of when organizations decide to collaborate

• The role of organizational culture in multi-organizational problem solving – 

• Further investigation of the decision-making approaches as related to the extended event 
timeline

• Inter-organizational relationships under complex and uncertain situations. 

In vivo 

teckne

episteme

• Investigation into the relationship between team performance and shared mental models– 



5 Conclusion 
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Annex A Overview of SDM Framework 

A.1 Rationale for moving towards SDM Model for complex events 

 Model for Inter-organizational Problem-solving see Figure A.1

Figure A.1:  Generic model of inter-organizational problem-solving approaches as a function of 
situation complexity, assets of organizations and time phase 

Figure A.1 Model
Situation

Approach to 
problem-solving

time



Model

 Model for Inter-organizational Problem-solving 

• Differentiating the appropriate organizational approach according to time phase – 
Model

.

• Relationship-based approach is compatible with the “All-Hazards Approach” to emergency 
management Model

• Allows organizations to maintain organizational integrity (identity, specialties, etc.) within a 
larger collaborative network – 

. Model

A.2 Situation complexity 

• Impact

• Uncertainty

• Vulnerability



Figure A.2:  Factors and elements contributing to situation complexity 

Factor A – Impact 

• Scope of impacts



Figure A.3: Risk assessment and management tiers 

• Severity of impacts

• Timing of impacts

• Involvement of media

• Political processes

Factor B – Uncertainty 



• Novelty of situation

• Anticipation and planning

• Lack of data/information

• New organizations and partners

• Rapidly changing context

• Flexibility of interpretive frameworks

Factor C – Vulnerability  



• Economic development

• Social capital

• Community competence

• Information and communication

A.3 Problem-solving approach 

Model
Model

Model

Table A.1

Table A.1:  Modifying variables of power, resources and information (adapted from Crosby & 
Bryson, 2005) 



• Coordination – 

Figure A.4:  Representation of coordinated organizations 

• Cooperation – 

Figure A.5:  Representation of cooperating organizations 

• Collaboration – 

Figure A.6:  Representation of collaborating organizations 



A.4 Time 

Model of Inter-organizational Problem-Solving

A.4.1 Problem-solving stages 



Figure A.7:  Generic stages of problem-solving 

A.4.2 Stage of event 

Model

Figure A.8:  Extended timeline by time phase 





Annex B Additional Presentations of Project Results 

16th ICCRTS 
“Collective C2 in Multinational Civil-Military Operations”

Fuzzy Logic: A Link for Behavioural Computer Simulations of 
Collaboration in Emergency Management”. 

Video Conference Platforms: A Tool to Foster Collaboration During Inter-
Organizational in vivo Simulations”. 

Poster for the Annual Meeting of the Society for Risk 
Analysis

 Presentation for the Annual Meeting of the 
Society for Risk Analysis

Résilience Inter – Organisationnelle: Analyse différentielle de la 
coordination, coopération et collaboration”. 
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Keywords



Introduction

Methods

Literature Review 

Case Studies of Extreme Events

a priori



Considerations in Model Development 

Use of an extended timeline

No one approach is “best”

Decision-making is only one stage in problem-solving

Multi disciplinary approach is appropriate

Findings from Literature Review 





Table 1     Overview of organizational types

Organizational Type  Organizational 
structure 

Problem-solving  
& Decision-

making 
Authority Interaction / 

Roles Sector

Incident Command System 

Meta-organizations  

High Reliability 
Organizations (HRO)’s  

Community Development 
Partnerships

Private Sector  

Public Sector  

Findings from the Canadian and International Case Studies 



Table 2     Canadian and International Case Studies

Event Timeframe CF
Involvement

Multi-
jurisdictional

Multi-
level 

Multiple
populations 

impacted 

Multiple
responder

organizations



Table 3     Summary of Case Study Findings

Event Key Findings 
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•



Model of Inter-organizational Problem-Solving 

Figure 1:  Model of inter-organizational problem-solving 

Model Component:  Situation



Figure 2 Three factors contributing to situation complexity

Situation Complexity – Event Impacts 



Scope of impacts

Severity of impacts

Timing of impacts

Involvement of media

Political processes

Situation Complexity - Uncertainty 

Novelty of situation

Anticipation and planning

Lack of data/information



New organizations and partners

Rapidly changing context

Flexibility of interpretive frameworks

Situation Complexity – Vulnerability (Resilience) 

Vulnerability



Economic development

Social capital

Community competence

Information and communication

Model Component:  Inter-organizational Approach to Problem-Solving





Model Component:  Modifier – Stage of Problem-solving



Fuzzy Logic: A Link for Behavioural Computer Simulations of Collaboration in Emergency 
Management”. 
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Contexte : La modélisation des fonctions de communication 
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organisations ». 



 in-vivo

Méthode : Tâche 4 in vivo

démarches du Modèle pour la résolution inter-
organisationnelle des problèmes 

Modèle 

Résultats : Dans l’ensemble, les résultats de l’étude corroborent les principales 
composantes du Model quant au rôle crucial que joue le temps, l’information, les 
ressources et l’autorité. L’expérience de simulation a permis de confirmer que des 
tâches collaboratives présentent des défis considérables; par ailleurs cela a 
démontré des niveaux plus élevés de participation, de satisfaction face aux résultats, 
et d’engagement. Les défis liés à la participation dans un environnement multi-
organisationnel augmentent au fur et à mesure que s’accroît la diversité des 
organisations. Le résultat voulant que les organisations puissent « recevoir l’ordre » 
de résoudre les problèmes liés aux tâches de manière collaborative ou coordonnée 
permet de mieux comprendre le rôle important que peut jouer la formation pour 
susciter des comportements de collaboration. Les entrevues ont permis de confirmer 
les conséquences importantes que les modificateurs peuvent avoir sur l’habileté et 
l’empressement des organisations à coordonner et à collaborer dans des 
environnements multi-organisationnels. Les résultats montrent des différences entre 
les groupes dans leur vision des notions de complexité, de responsabilité, de relation 
avec les médias et des aspects temporels de leur rôle. Conséquemment, le Modèle 
doit articuler les approches à la résolution de problèmes de façon 
 multidimensionnelle, et tenir compte de divers comportements et interactions se 
produisant à des périodes différentes et dans des conditions différentes; ajouter 
d’autres attributs dont la confiance; considérer la culture et l’identité de l’organisation 
comme étant des modificateurs qui entrent en jeu dans le choix de la démarche de 
résolution des problèmes). La recherche fait ressortir plusieurs facteurs liés au 
besoin de procéder à la résolution inter-organisationnelle des problèmes pendant 
toute la durée de l’événement, et plus particulièrement pendant les phases de 
préparation et de planification afin de mettre en place le réseau nécessaire pour 
faciliter la collaboration en période de crise. Des suggestions de recherches futures 
sont présentées.




