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Abstract 

 

Safety organizations face the challenge of developing organizational structures that 

promote the agility required to deal with the complex demands of crisis management 

situations. In such situations, a collective adopts a command and control (C2) approach in 

order to achieve the operational goals. C2 agility is defined as the ability to transition 

from one approach to another as required by situation complexity (Farrell & Connell, 

2010; SAS-065, 2010; SAS-085, 2014). However, one can assume that transition would 

be facilitated or inhibited by factors within the collective such as team cohesion and 

events in the crisis situation. Moving from one approach to another does not happen 

instantaneously and the transition varies as a function of time. The objective of this study 

is to examine transitions between C2 approaches and the impact of factors such as team 

cohesion and changes in situation complexity on the process. To observe transitions, the 

C
3
Fire task environment, a forest firefighting simulation is used. This functional 

simulation allows the creation of various conditions where a need for transitioning 

between C2 approaches can arise. All teams received training for the de-conflicted and 

collaborative C2 approaches before completing two experimental scenarios. Teams were 

then encouraged to use the approach that they deemed fit to deal with the simulated crisis 

situation. Resistance was manipulated through team cohesion with the help of 

confederates either resisting or promoting transitions. Results showed that teams did 

transition between C2 approaches as a function of situation complexity but that resistance 

only had a moderated impact on C2 agility. Our results also suggest that team 

performance was slightly affected by team size and changes in the situation complexity. 

The findings are further explored and discussed in the context of C2 approach transitions 

and the C2 Agility model. 

 

 

 

 

 

 

 

 

 



Introduction 

Nowadays, organizations face the challenge to develop organizational structures, 

processes, and technologies that promote the agility required to deal with the complex 

demands of crisis management situations. Organizational agility can be used to set the 

conditions for effective and efficient services by adopting situation-tailored C2 

approaches (Farrell & Connell, 2010). There are many possible approaches to 

accomplishing the functions associated with C2. However, the NATO Research Task 

Group SAS-065 (2010) has conceptualized five increasingly network-enabled C2 

approaches: conflicted, de-conflicted, coordinated, collaborative, and edge. Each C2 

approach occupies its own region in the C2 Approach Space and these regions vary from 

highly centralized, stove-piped hierarchies to loosely-coupled networks (see Figure 1). 

Multiple C2 approaches may all be required during complex endeavors in order to meet 

mission objectives effectively and efficiently. C2 Agility has been defined as an entity’s 

(in this case a team) ability to transition between one C2 approach to another as required 

by situation complexity (Farrell & Connell, 2010; SAS-085, 2011). Transitioning from 

one C2 approach to another is crucial for the entities since the most appropriate C2 

approach may not have been selected at the beginning of the endeavor. Unforeseen or 

sudden changes in the environment – or ‘disturbances’ – can also increase the complexity 

of a situation and require the team to adopt a new C2 approach. It has been suggested that 

C2 approach agility is necessary to manage these changes successfully (see Farrell, 2011; 

Farrell & Connell, 2010). For example, a team can adopt a de-conflicted approach while 

the situation is stable and each entity can work effectively within its designated area of 

responsibility. However, an unanticipated catastrophic event can suddenly increase the 

overall complexity of the situation and the de-conflicted approach may no longer work. 

The team will need to dynamically re-assess the C2 structures and transition to a more 

collaborative approach to successfully cope with any significant disturbances in order to 

reduce the situation complexity. Thus, C2 Agility provides the means to select an 

approach commensurate with situation complexity, therefore maximizing effectiveness 

and efficiency. 



 

Figure 1. Command and Control Approach Space that show five distinct C2 approaches 

(SAS-065, 2010). 

While transitioning between C2 approaches takes time, the C2 Agility model suggests 

that some factors govern the transition dynamics (Farrell & Connell, 2010; Farrell, 2011, 

& Farrell, Jobidon & Banbury, 2012). The size and the resistance of the team would 

determine its stability and responsiveness as it transitions from one approach to another. 

According to the Agility model (Farrell et al., 2012), as the entity’s size gets smaller, it 

would respond faster with smaller overshoot and it would be able to keep up with quick 

changes. Conversely, as the entity’s size gets larger, the system would be slower to 

respond. Therefore, a small organization should be more responsive than a larger one. 

With regards to resistance, the C2 Agility model predicts that an enabling entity within 

the team might facilitate moving from one C2 approach to another while an antagonistic 

entity might inhibit any movement to another C2 approach.  

The C2 Agility model also posits that the team should be most efficient and effective 

when the C2 approach matches the level of complexity of the situation. Indeed, a cost 

comes with the team operating at a level that is higher than required. For example, a team 

operating at a collaborative level when only de-conflicted is required, will be effective 

(accomplish objectives) but not as efficient. Also, collaborative approaches are excessive 

for simpler situations that only require a de-conflicted approach, which is the most 

effective and efficient approach in stable situations. A team’s mission, objectives, and 

strategy will vary with circumstances and therefore, no single C2 approach may be 

effective or efficient for all phases of the endeavor. There will be times when an entity is 

engaged in a highly dynamic situation where the mission, and/or the circumstances will 



change and one’s current C2 approach will no longer be appropriate.  The C2 approach 

adopted should match the required approach to increase the likelihood of success. 

Therefore, the unpredictable and complex nature of crisis situations presupposes that the 

team must find a balance to be effective and responsive to changing demands and 

unexpected events (Bigley & Roberts, 2001). Efficient entities will be able to adapt to the 

changes and transitions, and coordinate their activities resourcefully while working 

towards achieving the mission goals (LePine, 2005; Rousseau, Aubé, & Savoie, 2006). 

The need to achieve the flexibility required to support effectiveness in these complex and 

dynamic task environments refers to the organization’s ability to respond to demands and 

changes by adapting role and workload allocation within team members (Alberts & 

Nissen, 2009; Thunholm et al., 2009). Role allocation refers to the distribution of tasks, 

responsibilities and resources among team members (Bowers, Urban, & Morgan, 1992; 

Breton et al., 2004). In C2 contexts, roles are often assigned a priori and explicitly to 

team members in a de-conflicted manner. However, different distributions of tasks and 

resources among team members could allow more flexibility to teams. One alternative 

that has been put forward to afford greater flexibility to adapt to occurring and 

unanticipated events is the concept of self-organizing teams (also called edge teams, 

Alberts & Hayes, 2003). Self-organizing teams are assumed to be more responsive and to 

provide the agility to adapt to emerging situations and contingencies in a collaborative 

manner.  

The C2 Agility model suggests that an increase in situation complexity triggered by an 

unanticipated catastrophic event or a significant disturbance in the environment should 

prompt the need for the team to dynamically re-assess their C2 structures. Agility enables 

entities to effectively and efficiently employ the resources they have in a timely manner 

(SAS-085, 2014). Therefore, in order to reduce the situation complexity, the team should 

transition to a more collaborative approach (and redistribute resources) to successfully 

cope with the significant disturbance. Spontaneous reorganization and/or adoption of new 

roles should increase the ability of the team to transition to a more appropriate C2 

approach. However, factors such as the size of the entity and resistance (facilitating or 

inhibiting) within the team could influence the stability and responsiveness of the 

transitions. While many case studies have been conducted to validate and improve the C2 

Agility model, experimentation results are necessary to complement the empirical 

validation of the assumptions and concepts hypothesized in the C2 Agility model (Farrell, 

2011; Farrell & Connell, 2010; Farrell et al., 2012). 

 

 

 



Purpose of the Study  

The objective of this study is to investigate transitions between C2 approaches and the 

impact of factors such as size, resistance and changes in situation complexity on the 

process.  

Hypothese 1: Changes in complexity of the situation will prompt teams to redistribute 

resources amongst themselves in order to transition to a more collaborative approach. 

- We also expect a modulation in results regarding to team size and resistance.  

Hypothese 2: The level of redistribution of the resources will be associated with better 

performance. 

Several metrics are used to assess teams’ response, how they adjust their C2 approach 

and how situational changes and approach transition impact team performance and 

teamwork. The study is focused on two C2 approaches – de-conflicted and collaborative. 

 

Microworld Approach 

In order to test the transitioning from one approach to another - as required by the 

situation’s complexity - a microworld simulation with the capability to develop team-

based crisis management scenarios and support teamwork was used. The microworld 

simulation offers a good compromise between ecological and internal validity by creating 

controlled experiments in realistic simulations of crisis management rather than relying 

on field studies. Microworlds offer the great advantages of experimental manipulation 

and control, without stripping away the complexity and the dynamic nature of the task. 

They retain the basic or essential real world characteristics while leaving out other 

aspects deemed unnecessary for the purposes at hand. Therefore, process and 

performance measures are captured in a real-time experimental situation involving 

different types of intra-organizational interactions. The simulation environment used as 

experimental platform for this study was C3Fire (Granlund, 2003), a forest firefighting 

simulation used to reproduce a complex and dynamic C2 situation. 

 

Method 

Participants: Ninety participants were recruited from the Université Laval campus in 

Québec City, Canada, and assigned to four- or six-person teams.  Fifteen four-person 

teams and fifteen six-person teams were formed. Participants had the option to enroll in 

the experiment alone or to enroll as a team (of two or four participants). The 

experimenters kept track of the extent to which team members knew one another for 



analyses purposes. Unaccompanied participants were matched with other participants by 

the experimenter. Each team size included two confederates, so that four-person teams 

included two participants and two confederates, and six-person teams were composed of 

four participants and two confederates. These confederates were an integral part of the 

team and their actions were scripted in order to manipulate the level of resistance (see 

Design). Participants received an honorarium of $25 CAD in exchange for their 

participation. 

 

Material  

C3Fire was used as the microworld task environment for this study (Granlund, 1998). 

C3Fire is a command, control and communications (C3) simulation environment for 

teamwork using forest firefighting mission scenarios. The goal of each mission is to 

extinguish as much of the fire as possible while saving houses and inhabitants of 

neighborhoods spread on the map (see Figure 2). Environmental factors (e.g., wind, type 

of vegetation) interact with the fire model (a cellular automaton) to exhibit complex 

behaviors that are difficult to anticipate. The presence of multiple competing goals (i.e., 

extinguish fires, save houses and civilians) makes C
3
Fire a challenging multi-objective 

(or multi-criteria) decision-making task (Zeleny, 1982). The fire model in the simulation 

is based upon actual research on forest fires and the C3 context is based on case studies 

of emergency coordination centers (Brehmer, 2004). The scenarios are easily modifiable 

and C3Fire is appropriate for a functional simulation of crisis management since it 

involves time pressure, uncertainty, and teamwork: three key considerations for crisis 

management teams. Like real-life crisis management situations, the simulated task 

requires dynamic team decision making and involves regulating a dynamic system in 

which: (i) a series of activities are required to reach and maintain the overall goal, (ii) 

activities depend on the outcome of previous activities, (iii) task parameters are 

continuously varying in response to changes, and (iv) tasks are accomplished in real time.  



 

Figure 2. An image of the C3Fire map used in this study. 

 

The C
3
Fire microworld simulation takes place on a 60 × 60 cell grid representing a 

geospatial map built up by a set of four interacting simulation layers: fire, geographical 

objects, weather, and intervention unit. The fire layer defines five different states for each 

cell of the map, represented by a colour code: on fire (red), extinguished (brown), 

burned-out (black), firebreak (grey) or clear (no color). Starting positions of the fires are 

previously defined in a configuration file. Participants only have a restricted vision of the 

fire, which means that it only becomes visible if a unit discovers it by moving close by. 

The burning of an intact cell can only occur if an adjacent cell is already on fire. If a cell 

is not extinguished within a certain time interval after ignition, it turns black and is 

considered burned out. A firebreak can only be built on an intact cell. A new fire cannot 

be ignited on a cell that has been extinguished, burned out or is protected by a firebreak. 

The geographical objects layer corresponds to the different types of physical entities 

displayed on the map (plain, pine, birch, swamps, water tanks, fuel tanks, transit point or 

house). A cell can contain any one of these objects but only one at a given location. The 



content of a cell directly influences its ignition time. However, swamps, transit point, 

water tanks, and fuel tanks cannot ignite. The weather layer determines the strength and 

direction of the wind. The stronger the wind, the faster the fire spreads to adjacent cells in 

the same direction as the wind blows. Changes in wind strength and direction are also 

scripted in the configuration file. Finally, the unit layer refers to the intervention units 

(i.e., the resources) under the control of the participants. There are six types of units in 

C3Fire: firefighters (FFs), fire breakers (FBs), water tankers (WTs), fuel tankers (FTs), 

search units (Ss), and rescue units (Rs), each represented by a numbered icon. Each type 

of unit is colour-coded and has a specific role: FFs extinguish fires by moving to a 

burning cell; FBs create firebreaks to control the spread of fire; FTs and WTs supply fuel 

and water, respectively, to the other units; Ss explore the map in order to find new fires 

and survivors; and Rs collect the survivors, and bring them to a safe transit point. The 

FFs, FBs, WTs, and Rs have a limited fuel reservoir, which is refilled by moving a FT to 

an adjacent cell. Similarly, the FFs also have a limited water reservoir that needs to be 

refilled by moving a WT to an adjacent cell. WTs and FTs have limited tanks and have to 

be refilled by moving respectively to water tanks and fuel tanks distributed on the map. 

Units in C3Fire are partially autonomous agents, but they need to be dispatched by the 

participant to specific locations to do their work.To move a unit, participants must click 

on the unit and drag it to the desired destination cell.   

Each C3Fire experimental scenario completed by teams was recorded with the use of the 

Morae software (TechSmith, Okemos, MI). Therefore, every event that happens in the 

microworld (e.g., keystrokes) is recorded and continuous screen capture is available to 

the experimenters. Team members were able to communicate with each other via 

headsets and all communications were transmitted and recorded using the Teamspeak 

freeware (TeamSpeak Systems, Krün, Germany). At the end of a session, the C
3
Fire 

program creates a detailed log of the events that occurred over the course of the scenario 

(state of units and cells over time).  

 

Design  

This study was based on a 2 × 2 × 2 mixed design with team size (four or six) as a 

between-subject factor, and resistance (low or high) and situation complexity (low or 

high) as within-subject factors.  

For this study, teams of four and six participants were compared. All teams received 

training for the de-conflicted as well as the collaborative C2 approaches, before 

completing two experimental scenarios. Therefore, the team’s size was manipulated 

while the stiffness parameter remained constant as all teams, after training, were 

‘comfortable’ with both the de-conflicted and the collaborative C2 approaches. 



Two levels of resistance, low and high, were compared. The resistance parameter was 

manipulated by adding two confederate players to each team. The confederates acted as 

participants and they fully participated in the experiment exactly like the others. 

However, their actions and behaviours were scripted. One confederate played an enabling 

role by acting as a ‘good’ team player (low resistance) while the other confederate played 

an antagonistic role by acting as a ‘bad’ team player (high resistance). The confederates 

scripts’ were developed from questionnaires on three constructs that have been shown 

relevant in the field of crisis management teams (group potency, goal commitment, and 

trust; see Blais & Thompson, 2009; Guzzo, Yost, Campbell, & Shea, 1993; Klein, 

Wesson, Hollenbeck, Wright, & DeShon, 2001), as well as from a model of team 

sensemaking that identifies enabling and inhibiting behaviours (Powers, Stech, & Burns, 

2010).  

The level of resistance was varied between scenarios. That is, in one of the two 

experimental scenarios the enabling confederate played his/her role (enabling transitions) 

while the antagonistic confederate took a step back and acted as a normal participant (but 

still played the game to avoid raising suspicion). The situation was reversed in the other 

experimental scenario, with the confederate acting antagonistically as per his/her role 

(resisting transitions) while the enabling confederate acted as a normal participant (but 

again still played the game to avoid suspicion from the other participants). The order of 

these two experimental scenarios (enabling and antagonistic confederate active) was 

counterbalanced.  

The complexity of the situation (low or high) was also manipulated in order to create 

significant disturbances that put pressure on teams to transition from one approach to 

another within scenarios. The experimenter, hidden from participants in the monitoring 

room, had control over parameters affecting the situation complexity. Both experimental 

scenarios began at a baseline level and participants remained at this level of complexity 

for two to three minutes before any critical events or changes occurred and the 

complexity rose to a higher level. Changes in complexity must be immediate and 

punctual events to facilitate the monitoring of teams’ response to these changes. Each 

experimental scenario contained two cycles of low and high complexity. Figure 3 depicts 

an example of the evolution of situation complexity throughout a scenario. 

 



 

Figure 3. Two-cycle square wave representing the variation in the level of complexity 

over time throughout the experimental scenarios. 

 

High complexity situations were created through two means. First, the appearance of new 

fires combined with changes in wind strength and direction at predetermined times 

caused the fire to spread more quickly. Second, the experimenter controlled a sabotage 

unit that was sent to disable some of the participants’ units. This sabotage unit was 

invisible to the participants. Once a unit was sabotaged, it became paralyzed and it could 

not move anymore. Therefore, participants were forced to use only the remaining units 

and they were placed in a high complexity situation by having fewer resources available 

to achieve their mission.  

Low complexity situations were created through the resolution of the high-complexity 

situations described above. That is, to drop the level of complexity brought on by the 

increased spread of fire and the decrease in firefighting resources from sabotaged units, 

aircrafts filled with water circled around the fire and dropped water to help participants 

extinguish the fire (nine cells at a time). These aircrafts were controlled by the 

experimenter and they were invisible to the participants. However, participants received a 

message via their viewer panel telling them that help had been deployed to assist them 

with the fire. 

 

Procedure  

The experiment was run in a single 3 to 3.5-hour session that included a training phase 

and an experimental phase. For the first part of the session, participants completed two 

training phases to familiarize themselves with the collaborative and the de-conflicted 

approaches, respectively. After a 5-minute pause, participants were presented with a short 
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tutorial reminding them of the two approaches (de-conflicted and collaborative) and the 

goals of their mission. They were instructed to use either approach, depending on what 

they deemed appropriate for the situation. Then, all teams performed two 40-minute 

experimental scenarios, each followed by a series of questionnaires. Therefore, the 

session unfolded as follows:  

 

 

Figure 4. Timeline of the experiment. 

 

Training Collaborative and De-Conflicted Approaches  

Participants received a tutorial specific to each C2 approach. One tutorial taught them 

how to play C3Fire using the collaborative approach while the other taught them how to 

play using the de-conflicted approach. The order of these two training sessions was 

counterbalanced. While training for the collaborative approach, the participants were not 

attributed any specific functions or units a priori. Therefore, the tutorial encouraged 

players to collaborate and to redistribute and reallocate units amongst themselves in order 

to accomplish the task efficiently (see Figure 5a). 
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Figure 5a). Allocation of resources for the collaborative approach in C3Fire. 

 

For the de-conflicted approach, participants were pre-allocated roles and were highly 

interdependent in accomplishing the task. As team size (four or six people) was an 

independent variable, the total number of units available to the participants (18 units) was 

kept constant during the training sessions. Each team member was assigned a specific 

role depending on the team size (See Figure 5b). 

 

 

Figure 5b). Allocation of resources for the de-conflicted approach in C3Fire. 



Metrics 

A set of cognitive and teamwork metrics was developed to assess how teams responded 

to changes in resistance and situation complexity and how they adjusted their C2 

approach. These included measures of resources distribution and performance. For each 

metric, a score two minute before and two minute after a high or low change in 

complexity (discovery of a new fire, sabotage of units or help from aircrafts) was 

extracted. 

Resources distribution. The number of different users for each unit (FFs, FBs, WTs, 

FTs, Ss and Rs) was used as a behavioural indicator to operationalize resources 

distribution. For a given scenario, resources distribution represents the number of times 

each unit switched hands between different users. In this context, a higher score of 

resources distribution referred to a more collaborative C2 approach, while a lower score 

represented a more de-conflicted approach.  

Performance. Performance was measured through firefighting efficiency. In the C3Fire 

scenarios, one of the teams’ main tasks was to extinguish the fire in order to achieve their 

objectives. A team that can extinguish fire at a greater pace will generally be able to 

control the threat to civilians, houses, and forest better. The number of extinguished cells 

was used as a firefighting efficiency index. 

 

Results 

 

Experimental conditions created a 2 × 2 × 2 x 2 mixed design with team size (four or six) 

as a between-subject factor, changes in situation complexity (low to high or high to low), 

moment (before or after the unexpected event) and resistance (low or high) as within-

subject factors. Repeated-measures analyses of variance (ANOVA) were run for the 

resources distribution and performance metrics (see Figures 6 to 7).  

 

Resources distribution 

The results for the resources distribution metric revealed no significant difference 

between the two team sizes F(1,28) = 1.092, p = .305). However, a main effect of change 

in complexity was found F(1,28) = 7.729, p = .010, showing that during the change from 

high complexity to low complexity, the number of different users for the units was higher 

than during the change from low complexity to high complexity. A significant interaction 

was also found between the change in complexity, the moment and the resistance F(1,28) 

= 8.047, < .01. The decomposition of the three-way interaction is represented in Figure 6.  
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Figure 6. Resources distribution as a function of complexity, moment and resistance. 

Error bars represent standard errors. 

 

 

Performance 

Results for the performance metric showed no significant difference between the two 

team sizes F(1,28) = .512, p = .480). Significant interactions were observed between 

team size and the moment F(1,28) = 7.408, p = .01, as well as between the complexity 

and the moment F(1,28) = 30.341, p < .01. Paired t-tests revealed that during the change 

from low complexity to high complexity, performance was better after the event than 

before. When considering only the period before the event, performance was better 

during the change from high to low complexity, while considering only the period after 

the event, performance was better during the change from low to high complexity. 
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Figure 7a. Mean performance as a 

function of change in complexity and 

moment for teams of 4. Error bars 

represent standard errors. 

 

 

Figure 7b. Mean performance as a 

function of change in complexity and 

moment for teams of 6. Error bars 

represent standard errors. 

 

Resources distribution and performance  

Pearson’s correlations were computed between the resources distribution and 

performance. Since team size and resistance factors presented only moderate influence on 

scores before and after unexpected events, these two factors were pooled in order to 

increase power by increasing sample size. A delta score was calculated to compare the 

two minutes before the unexpected event with two minutes following this unexpected 

event using the following formula: 

𝐷𝑒𝑙𝑡𝑎 𝑠𝑐𝑜𝑟𝑒 = 𝑠𝑐𝑜𝑟𝑒 𝑎𝑓𝑡𝑒𝑟 𝑡ℎ𝑒 𝑢𝑛𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑒𝑣𝑒𝑛𝑡 − 𝑠𝑐𝑜𝑟𝑒 𝑏𝑒𝑓𝑜𝑟𝑒 𝑡ℎ𝑒 𝑢𝑛𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑒𝑣𝑒𝑛𝑡  

Therefore, a delta score greater than 1 means that the score after the unexpected event is 

greater than the score before the unexpected event. A significant positive correlation was 

observed between the delta score for resources distribution and the delta score for 

performance during high complexity (see Table 1). 
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Table 1. Means (M), standard deviations (SD), and correlations between variables. 

Variable M SD 1 2 3 4 

1. Delta high perfo 4.52 4.73 -    

2. Delta low perfo -1.17 4.86 .044 -   

3. Delta high users 1.63 4.29 .270* .032 -  

4. Delta low users -1.85 4.38 .117 .174 -.120 - 
Note: *p < 0.05, two-tailed. 

 

 

Discussion 

The goal of this study was to empirically validate some of the assumptions and concepts 

hypothesized in the C2 Agility model (Farrell & Connell, 2010; SAS-085, 2011) using a 

functional crisis management simulation. Before the experimentation, each team was 

trained on how to use the de-conflicted (each team member was assigned specific units) 

and the collaborative (team members were not attributed any specific units a priori) C2 

approach. For the experiment, team members were instructed to use either approach, 

depending on what they deemed appropriate for the situation. The number of units and 

the size of the map remained constant whether the teams were comprised of four or six 

members.   

The C2 Agility model suggests that a change in situation complexity triggered by an 

unanticipated catastrophic event or a significant disturbance should prompt the need for 

the team to dynamically re-assess their C2 approach (Farrell & Connell, 2010; SAS-085, 

2011). Findings suggest a significant increase in the number of different users for the 

units when teams were faced with a drop in situation complexity rather than during an 

increase from low to high complexity. In general, during an unexpected change from high 

to low situation complexity, team members tended to redistribute and reallocate resources 

and responsibilities more amongst themselves. While these results confirm that the 

unexpected event prompted the need for team members to re-assess their C2 approach, it 

also suggests that they were more susceptible to redistribute their resources when they 

were transitioning from a high to low situation complexity.   

It is important to note that these results were obtained by comparing two minutes before 

and two minutes after an unanticipated event. The C2 agility model suggests that 

transitioning between C2 approaches takes time (Farrell & Connell, 2010; Farrell, 2011, 

& Farrell, Jobidon & Banbury, 2012). Since every period of situation complexity lasted 

from 8 to 10 minutes each (see Figure 4), the two minutes before the significant event 

used for the comparisons meant that teams had been in this situation complexity for 6 to 8 

minutes before, so they had time to adapt to the complexity. Keeping this in mind, the 

results also show that the presence of the good confederate helped the teams to adapt to 



the situation complexity. The C2 approach adopted during the two periods before the 

unexpected events matched the level of complexity of the situation. When teams had 

been in the low complexity situation for 8 to 10 minutes, they adopted a more de-

conflicted approach and did not reallocate resources amongst themselves that much 

(lower number of different users). However, when teams had been in the high complexity 

situation for 8 to 10 minutes before the significant event, they tended to redistribute 

resources much more, which matched a more collaborative approach. Surprisingly, the 

same results were found in the presence of the bad confederate. However, the presence of 

a good confederate playing an enabling role and promoting transitions and resources 

distribution had an impact when teams transitioned from spending time in a high 

complexity situation to a sudden drop in a lower complexity. Indeed, an increase in 

resources distribution was observed after the unexpected drop in complexity. This change 

in resources distribution associated with low resistance was not observed when teams 

transitioned from spending time in a low complexity situation to a sudden increase in 

complexity. The presence of a bad confederate playing an antagonistic role and resisting 

to transitions appears to have influenced teams whether they were transitioning from a 

high to a low or from a low to a high situation complexity. In the presence of high 

resistance, the number of different users for the units increased after teams went from a 

low to a high situation complexity, while it decreased when they went from a high to a 

low situation complexity. Therefore, even in the presence of a high level of resistance 

within the team, resources distribution was higher in period of high complexity whether it 

was after or before an unexpected event. Although the observed effects were part of an 

interaction between the situation complexity, the moment (before or after the disturbing 

event) and the resistance, these results partially confirm the assumption of the C2 agility 

model (Farrell & Connell, 2010; SAS-085, 2011). The presence of low resistance 

facilitates the transition when a sudden drop in complexity is observed while it does not 

seem to have any effect when a sudden increase in complexity is observed. The presence 

of a high resistance did not have any effect on transition since teams behaved as they 

should have and an increase in complexity prompted redistribution of resources for a 

collaborative approach while a decrease in complexity prompted less resources 

redistribution corresponding to a de-conflicted approach. In sum, the resistance factor had 

a very moderate impact on the transition dynamics.  

The team size factor did not have any impact on resources distribution. While this finding 

is contrary to the assumption of the C2 agility model (Farrell & Connell, 2010; Farrell, 

2011, & Farrell et al., 2012), it is possible that the lack of an effect comes from the little 

difference between the two team sizes used in this study.  

Regarding the performance results, results showed that the performance was better after 

the unexpected event than before when transitioning from low to high complexity. When 

considering that the moment before the unexpected event corresponds to the period teams 



had been dealing with this situation complexity for about 8 to 10 minutes, results 

indicates that teams obtained higher performance score during the change from high to 

low complexity. Therefore, they were better able to perform when dealing with a high 

complexity for a little while than when they had been dealing with a low complexity for a 

while. This could be attributed to the higher level of stress faced by the teams when in a 

high complexity situation. It is possible that their better performance in high complexity 

is compelled from the stress and urgency to respond as the events worsen the situation in 

comparison with the slower pace and very low level of stress and urgency observed 

during a low complexity situation.  

The interaction between team size and moment also appears to indicate that this effect 

was even more significant when team size was larger. However, just like the resistance 

factor on resources distribution, this effect was moderated by an interaction. It is possible 

that having a larger team facilitates transitioning from low to high complexity since more 

team members are available to deal with the high complexity after the unexpected event. 

The resistance factor did not have any impact on team performance.  

The C2 Agility model also posits that teams should be most efficient and effective when 

the C2 approach matches the level of complexity of the situation (Farrell & Connell, 

2010). Results on resources distribution confirmed that teams seemed to adopt the most 

appropriate approach to deal with situation complexity, but that their performance 

appeared to be better when they were in high complexity than in low. Correlations 

between resources distribution and performance revealed that in general, an increase in 

resources distribution was associated with an increase in performance. This confirms the 

agility model’s assumption that a spontaneous reorganization increases the ability of 

teams to transition to a more appropriate C2 approach. 

 

Conclusion 

This study allowed empirical validation of some assumptions of the C2 agility model. 

Teams do appear to respond to situation complexity by transitioning between C2 

approaches and they seem to perform better when their C2 approach matched the 

situation complexity. The size and resistance factors appear to have some influence over 

different variables of the model. While the resistance factor had a moderate impact on 

resources distribution and the ability to transition from different complexity situation, the 

size factor had a moderate impact on team performance and the moment before or after 

an unexpected event. More empirical studies are needed to confirm if these effects remain 

constant during different crisis management situations.  
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