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Abstract
Extreme environments such as disasters are often managed by multiteam systems (MTSs) comprised of several teams working toward shared goals but with unique sub-goals. Whilst MTSs provide potential access to wide pools of knowledge and resources, public inquiries repeatedly highlight difficulties with making joint decisions to coordinate actions. However, limited research has examined processes used to make joint decisions in situ within diverse MTSs operating in extremis. Accordingly, drawing on naturalistic observations from two large disaster exercises, the following study examines joint decision processes in multiagency strategic and tactical groups, and whether the introduction of a reflective linear ‘Joint Decision Model’ recently enshrined in national UK disaster response guidance has altered these processes. Findings show multiagency groups deviating from a reflective linear approach by either i) delaying taking action or ii) taking action without explicitly planning. This pattern is observed across both exercises, indicating that JDM guidance has not yet led to substantial changes. Further focus is needed to identify mechanisms for improving joint decision making in diverse MTSs, including the form and frequency of training required to maintain such complex skills. 
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Decision Making in Multiagency Multiteam Systems Operating in Extreme Environments
Disasters are managed by multiteam systems (MTSs; Mathieu, Marks, & Zaccaro, 2001) comprised of several teams from across emergency services, health, council, and associated agencies working toward a shared superordinate goal but with unique sub-goals at individual and team levels. The flexibility of teams, specialization of skillsets, and potential to access a wide pool of knowledge and resources makes MTSs ideal for operating in extreme environments, characterized by turbulence, risk, uncertainty and need for rapid response (Marks, DeChurch, Panzer, & Alonso, 2005; Shuffler & Carter, 2018). However, public inquires repeatedly identify difficulties with integrating information and making joint decisions to coordinate disaster response (Kerslake, 2018; Pollock, 2013). Similar problems have also been observed in other MTSs operating in extremis, including medical emergencies (Mathieu et al., 2001) and military operations (DeCostanza, DiRosa, Jiménez-Rodríguez, & Cianciolo, 2014). 
To date, however, limited research has focused on examining decision processes in MTSs operating in extremis to understand the underlying causes of these coordination difficulties. Instead, MTS research has predominantly focused on examining two or three dyads with limited goals and specialisms responding to laboratory simulations (Bienefeld & Grote, 2013; Davison, Hollenbeck, Barnes, Sleesman, & Ilgen, 2012; Firth, Hollenbeck, Miles, Ilgen, & Barnes, 2015; Marks et al., 2005). The extent to which such findings translate to large, diverse MTSs operating in extremis is questionable (Shuffler, Jiménez-Rodríguez, & Kramer, 2015). In contrast, field research has tended to focus on how decisions are made by individuals (Cohen-Hatton, Butler, & Honey, 2015; van den Heuvel, Alison, & Crego, 2012), rather than diverse MTSs (Kolfschoten, French, & Brazier, 2014). Where MTSs have been studied in extremis, findings are predominantly based on post-incident reflections, which provide comparatively remote indications in comparison to observations in situ (Healey, Hodgkinson, & Teo, 2009; Power & Alison, 2017). 
In the absence of direct evidence, many emergency services have adopted normative, reflective decision models as a basis for national training and guidance (Cohen-Hatton et al., 2015). In the UK, for example, a linear phase-based ‘Joint Decision Model’ (JDM; Joint Emergency Services Interoperability Programme [JESIP], 2016) has been embedded in national guidance with the aim of improving joint decision-making (College of Policing, 2014; UK Fire and Rescue Service, n. d.; National Ambulance Resilience Unit [NARU], 2015). The extent to which this model is adopted in practice across command levels has yet to be empirically tested. Findings of research conducted in extreme environments show a tendency for individual decision makers to deviate from linear approaches by avoiding explicit planning (Klein, 1993, 2003), or delaying action (Power & Alison, 2018; Waring et al., 2018). However, research is needed that examines processes used to make joint decisions in situ within MTSs operating in extremis to provide a basis for establishing the utility of the JDM for reducing decision inertia and other pitfalls associated with group decisions (Wilkinson, Cohen-Hatton, & Honey, 2019).
Accordingly, drawing on naturalistic observations conducted during two large disaster exercises, the following study examines i) processes used to make joint decisions in MTSs operating in extremis at both strategic and tactical levels, and ii) whether the introduction of the national JDM has altered these processes. Findings pose important implications for examining the extent to which existing decision theories explain processes used to make joint decisions in diverse MTSs operating in extremis, along with understanding the underlying causes of coordination difficulties, and developing evidence-based interventions.  
Disaster response context
Disasters are complex events that result in mass casualties and major disruptions to communities, including flooding, tropical storms, large fires and terrorist attacks. In the UK, responding agencies are split into two categories: i) category one serve a leading role and are involved with most disasters, including emergency services, health bodes and local authorities; ii) category two provide support when disasters affect their sector, including utility companies, highway agencies, and local businesses (UK Civil Contingencies Act, 2004). As with other countries, UK disaster response is organized under a three-tiered hierarchical command structure, consisting of strategic, tactical and operational levels. Strategic commanders are responsible for setting the extent of their own agency’s involvement, strategies and resource allocation (JESIP, 2017; NARU, 2015). Tactical commanders are responsible for deciding what tactics to adopt to achieve strategic aims, and may be required to determine priorities and make important decisions before official strategy is set (Home Office, 2018; JESIP, 2016). Operational commanders are responsible for utilizing resources at the site of an incident to implement tactics. 
During a disaster, responding agencies work toward shared superordinate goals such as ‘save life’ and ‘reduce risk’, but with differences, overlaps and interdependencies in sub-goals. For example, during a firearms incident police may need to remove a live threat by arresting suspects before fire and ambulance can enter the area to extract and treat casualties. Being able to coordinate information, decisions and actions is therefore vital (Marks et al., 2005; Power & Alison, 2017); indeed UK emergency responders have a legal requirement to do so (Civil Contingencies Act, 2004). It is therefore important for agencies to integrate information to build a common understanding of risk and to make joint decisions to identify and prioritize actions in order to avoid conflict or duplication (Arrow, McGrath, & Berdahl, 2000; DeChurch & Marks, 2006; LePine, Piccolo, Jackson, Mathieu, & Saul, 2008; Waring et al, 2018). In reality, however, difficulties making joint decisions to coordinate responses have been identified in several countries, including the UK (Kerslake, 2018; Pollock, 2013), USA (Majchrzak et al., 2007), Netherlands (Bharosa et al., 2010), Haiti (Patrick, 2011) and Indonesia (Rencoret et al., 2010). 
Part of this difficulty stems from features such as agencies typically working independently on a daily basis (Shuffler et al., 2015), membership being fluid due to shift changes (Allison & Shuffler, 2014), and expertise needing to be combined in new ways to tackle unique challenges (Goodwin, Essens, & Smith, 2012; Luvison & Marks, 2012). This limits the development of facilitators that are traditionally associated with improved coordination such as familiarity (Ren & Argote, 2011), trust (Jarvenpaa & Keating, 2011), and shared knowledge of ‘who knows what’ (transactive memory; Heavey & Simsek, 2015; Wegner, Guiliano, & Hertel, 1985). Whilst agencies engage in preparation activities to increase procedural familiarity, such as joint training exercises, these often rely on voluntary actions and can be costly to implement, limiting frequency and participation (Scholtens, 2008). For example, category two agencies tend to be less regularly involved. 
Another factor affecting the ability for groups to make joint decsions is the cognitive effort required, which is much greater than working in isolation (Dillenbourg & Bétrancourt, 2006; Kolfschoten et al., 2014). The idea that cognitive resources are limited and cognitive overload hinders performance has been well established in psychology (Besedeš, Deck, Sarangi, & Shor, 2012, 2014; Deck & Jahedi, 2015; Miller, 1956; Rydval, 2011). For emergency responders operating under increased cognitive load caused by contextual complexity, including time pressure, risk, uncertainty, and accountability pressure (Alison & Crego, 2008; van den Heuvel et al., 2012; Waring et al., 2018), cognitive resources available for other activities are likely to be limited. This poses implications for decision-making, as reflective approaches require greater cognitive effort than reflexive (Feldon, 2007; Hogarth & Karelaia, 2007; Lipshitz et al., 2007; Okoli, Weller, & Watt, 2016). These implications may differ for each command level as a result of variations in demands affecting the availability of cognitive resources (Schmidt & DeShon, 2007; Waring et al., 2018). For example, tactical responders are required to undertake cognitively demanding tasks such as making rapid decisions, processing large amounts of information from various sources, and presenting strategic responders with filtered summaries (Alison & Crego, 2008; Waring et al., 2018). To date, however, limited research has compared decision processes between command levels in extremis. The following study seeks to contribute by comparing strategic and tactical levels.  
Joint Decision Model
In 2012, the UK Home Office commissioned the national Joint Emergency Services Interoperability Programme to improve disaster response coordination (JESIP, 2016). JESIP introduced a reflective phase-based JDM to encourage responders to bring together available information, and coordinate goals, decisions and actions. In effect, the JDM seeks to provide a common structure or frame for supporting responders to adapt cognitive processing to jointly consider single and inter-agency goals (House, Power, & Alison, 2014). Whether the JDM improves coordination has not been empirically tested but research shows the value of common frames for improving consistency in interpretation of problems and information, reducing misunderstanding and freeing up cognitive capacity for other activities (Firth et al., 2015; Schmidt & DeShon, 2007). Feedback from emergency responders also suggests that the JDM may serve a similar role in terms of providing a common frame for organizing discussions (Waring et al., 2018; 2019).
Overall, the JDM frame is comprised of five linear phases: (i) ‘Gather information and intelligence’ to establish situational awareness and a multi-dimensional understanding of events; (ii) ‘Assess risks and develop a working strategy’; (iii) ‘Consider powers, policies and procedures’ relevant to the situation, and whether these may assist or constrain decisions; (iv)‘Identify options and contingencies’; and (v) ‘Take action and review what happened’ to feed into situation assessment and amending plans if necessary (JESIP, 2017). This idea of following a linear sequence is by no means new (Bales & Stodtbeck, 1951; Dewey, 1933). Field observations of firefighting (Klein, 1993), policing (van den Heuvel et al., 2012), and military contexts (Thunholm, 2005) have generated several ‘optimal’ decision models with a linear structure that share a common notion of the importance of collecting, confirming and analyzing information for problem solving (Cook & Tattersall, 2008). These commonalities have been integrated into a four-phase SAFE-T model (van den Heuvel et al., 2012), which shares many parallels with the JDM. For example, ‘SA’ situation assessment corresponds with (i) gathering information. ‘F’ formulate a plan corresponds with (ii), (iii) and (iv), considering alternatives and having a clear rationale for implementing a course of action. The combination of ‘E’ execute plan and deploy resources, and ‘T’ team learning through reflection, correspond with (v) taking action and reviewing.
The JDM is now recommended in UK national guidance as the standing agenda for both strategic (SCG) and tactical (TCG) coordinating group meetings to “bring together available information, reconcile objectives and then make effective decisions together” (jesip.org.uk). SCGs and TCGs are comprised of representatives from across relevant agencies, providing a key platform for coordination (Civil Contingencies Act, 2004). SCGs are tasked with setting strategic direction, prioritizing resources, monitoring goal progress, formulating media and communication strategy, and horizon scanning to aid incident recovery (Wilknson et al., 2019; www.jesip.org.uk/command). TCGs are tasked with interpreting strategic direction, developing tactical plans and coordinating actions and resources. 
Whilst the JDM is enshrined in national guidance, the extent to which it is used in practice in both SCGs and TCGs has yet to be examined. However, as will be discussed below, research suggests that decision-making can deviate from linear models such as the JDM in two ways in extreme environments, resulting in delayed action or committing to action without explicitly planning. 
Decision making in extreme environments
Findings from an emerging body of research into decision making in extreme environments show that decision makers can be derailed from a linear approach by factors such as accountability pressure, anticipated regret, uncertainty, and effort-accuracy tradeoffs (Anderson, 2003; Gollwitzer & Moskowitz, 1996; van den Heuvel et al., 2012). Worry about the potential for all available options to result in negative outcomes, along with how actions may be judged post-event, can lead to inertia - a process of continual yet redundant deliberation over choice for no positive gain (Power & Alison, 2017). In effect, effort is invested to gathering and assessing information, and considering options, but without progressing to take action. The decision maker is trapped, continually re-evaluating the situation in an attempt to trade-off salient competing goals, options and anticipate potential consequences (Alison et al., 2015; Power & Alison, 2018). Limited understanding of roles and use of agency specific technical language can also encourage redundant, repetitive deliberation rather than adaptive discussion of action (Waring et al., 2018; 2019). Delay and inertia have been observed in many disasters, including the Manchester Arena bombing and Grenfell fire, but research is largely based on static post-incident accounts and requires further focus to examine behaviors in situ. 
A second body of research shows that decision makers operating in extreme environments often show a lack of explicit planning. For example, operational fire commanders have been observed to progress straight from situation assessment to plan execution without deliberating strengths and weaknesses of alternatives (Cohen-Hatton et al., 2015; Klein, 1993; 1997; 2003; 2008). One explanation is that they use reflective processes to reliably formulate and evaluate plans but do not explicitly manifest this planning in behavior (Cohen-Hatton et al., 2015). An alternative explanation is that they rely on reflexive recognition-primed decision (RPD) processes, pattern matching environmental cues to prior experiences to rapidly identify a workable solution (Doya, 2008; House et al., 2014; Klein, 1993; 2008). These reflexive approaches are beneficial in time critical situations (Klein, Snowden, & Pin, 2010) and require less cognitive effort than reflective processes (Feldon, 2007; Hogarth & Karelaia, 2007; Lipshitz et al., 2007; Okoli et al., 2016). However, there is potential for cues to trigger actions that are unsuitable for the entire situation (Cohen-Hatton & Honey, 2015), or to become trapped in anticipated outcomes that do not arise (McLennan & Omodei, 1996). Regardless of the cause of this lack of explicit planning, there are many benefits to encouraging responders to make planning explicit in diverse MTSs, including improved knowledge of one another’s roles, mutual support, information sharing (Waring et al., 2018), shared situation awareness and coordination (House et al., 2014; Stanton, Salmon, & Walker, 2015).
Although research focusing on joint decision processes in MTSs operating in extremis is rare, one recent study shows evidence of both inertia and lack of explicit planning (Wilkinson et al., 2019). Wilkinson et al. observed SCGs responding to simulated disasters and identified between-group differences, with some multiagency strategic groups more prone to inertia whilst others were more likely to act without deliberately considering alternatives. The authors suggested these differences might be influenced by the disposition of the meeting chair. This is likely to play a factor given the power chairs have to shape discussions (Asmuβ & Svennevig, 2009), and to improve team effectiveness by summarizing and providing clear and comprehensive commands to avoid ambiguity (Orasanu, 1994; Uitdewilligen, 2011; van der Haar, Koeslag-Kreunen, Euwe, & Segers, 2017). However, this is a difficult role to undertake in large diverse teams such as SCGs and TCGs. Chairs can become overwhelmed if they empower members with the freedom to raise numerous items, hindering ability to provide meaningful summaries and directions (Tallberg, 2010). Adopting an authoritative approach to control speaking turns can help chairs keep discussions focused but at a cost to creative problem solving (Holmes, Schnurr, & Marra, 2007). This approach also requires the chair to have detailed knowledge of roles and responsibilities to solicit pertinent information (Holmes & Stubbe, 2003). 
Overall, this collection of evidence suggests that the extent to which the JDM is utilized in practice is influenced by a combination of environmental factors and leadership style. Building on these findings, the following study seeks to compare processes used to make joint decisions at both strategic and tactical levels in MTSs operating in extremis. We compare joint decision processes prior to and post the introduction of national JDM guidance in order to examine the utility of this reflective linear model for reducing decision inertia and improving explicit planning. Findings pose important implications for understanding decision making in MTSs operating in extremis, in addition to developing targeted interventions to improve coordination within these challenging contexts. 
Method
Naturalistic observational methods allow rich contextual data to be collected in situ (Bashir, Afzal, & Azeem, 2008; Lipshitz, Klein, Orasanu, & Salas, 2001), which is beneficial for exploring how human cognition adapts to complexity (Gore, Flin, Stanton, & Wong, 2015). The following study draws on naturalistic observations of SCGs and TCGs conducted during two large exercises that physically and psychologically replicated the conditions of man-made disasters (Waring et al., 2018). The number of meetings held is not set by protocol but agencies must strike a balance between meeting frequently enough to coordinate activities but not too frequently that actions cannot be implemented. Exercise one took place the year before the JDM was introduced into national guidance, and exercise two occurred three years later, allowing comparisons to be made of processes used before and after the JDM was introduced. 
Scenarios and participants
	Exercise one was a five-hour exercise that took place in the North of England and involved practitioners from three UK regions. The scenario consisted of a ferry colliding with a large cargo vessel on a river, resulting in 70 passengers, played by members of the public, being injured and contaminated by the release of an unknown substance. A CBRN (chemical, biological, radiological, nuclear) response was activated and mass decontamination procedures implemented. The incident was managed through a three-tiered command response that included in excess of 250 responders from Police, Fire, Ambulance, Local Council, NHS England, rail and ferry travel, and Maritime and Coast Guard agencies. Operational responders and the Fire tactical commander were based at the incident site, whereas strategic and tactical command levels for all other agencies were based at a command center five miles from the site, along with a Fire tactical liaison. To maintain anonymity and avoid disruption, detailed information regarding responder demographics were not captured.
Across the course of the incident, two TCGs took place, both lasting 19 minutes. Four SCGs took place, lasting between 17 and 47 minutes (M = 32.3, SD = 12.3). Table 1 below provides details of the representatives present in meetings for each exercise.
	Exercise two was a 9-hour, Home Office funded exercise that took place in the North of England and involved practitioners from six regions across the UK. The scenario consisted of a train derailing from its tracks, crashing into a shopping parade and several vehicles and power lines, resulting in a bus colliding with an adult learning center. The exercise was comprised of two sites, a physical construction of the train derailment and a command center. The incident was managed by a three-tiered hierarchical response that consisted of 1,000 practitioners from Police, British Transport Police, Fire and Rescue, Ambulance, NHS England, Local Council, Environment, Royal Air force and Ministry of Housing, Communities and Local Government, in addition to gas, electricity and water companies. In total, 175 members of the public, Amputees in Action and actors, played the role of casualties. As with exercise one, operational responders and the Fire tactical commander were based at the site of the incident, and strategic and tactical responders and a Fire tactical liaison were based at the command center. 
Overall, four TCGs took place, lasting between 19 and 37 minutes (M = 26.2 minutes, SD = 9.4). Four SCGs also took place, lasting between 17 and 47 minutes (M = 32 minutes, SD = 12.5).
Table 1.
Representatives present in strategic and tactical meetings for each exercise
	Exercise one
	Exercise two

	1 x Police, 1 x Fire and Rescue
1 x Ambulance, 1 x NHS England 
2 x Local Council, 1 x Coastguard
1 x Environment, 1 x Travel Company, 2 x Ferry Company
	3 x Police, 2 x Fire and Rescue
1 x Ambulance, 1 x NHS England
1 x Local Council, 1 x Highways Agency, 1 x Environment, 1 x British Transport Police, 1 x Power Company, 1 x Ministry of Defense
1 x Public Health England, 1 x Government



Data collection and coding
Data consists of transcribed recordings of SCGs and TCGs, which were recorded using Dictaphones and video cameras in order to identify the agency that each speaker belonged to. Transcripts provide an accurate, in-depth account of what took place within meetings, including what was said, by whom, when and what choices and actions were taken. Adopting an unobtrusive observational method allowed data to be collected more organically than if researchers had attempted to manipulate the phenomena under observation (Bashir et al., 2008), providing a more realistic representation of joint decision processes in extreme environments. Drawing on data from two disaster exercises at strategic and tactical levels also provides a more holistic view of joint decision-making (Turner, 2010), allowing findings from different sources to be triangulated to identify consistencies and differences (Bekhet & Zauszniewski, 2012; Gelo, Braakmann, & Benetka, 2008). For example, comparing the processes adopted to make joint decisions at a strategic level in both exercises in order to identify whether the frequency and sequence of decision phases were similar.
Meeting transcripts were read and coded according to the five JDM phases highlighted in Table 2 below (definitions are taken directly from jesip.org.uk). Each utterance was coded as belonging to only one phase (examples provided in Table 2). In total, 228 phases were coded for exercise one (38%), and 376 were coded for exercise two (62%), which corresponds with the increased length and number of meetings that took place in exercise two. In order to test the reliability of analysis, a second rater independently coded 20% of transcripts using the same JDM phases. Cohen’s K revealed strong agreement for both TCGs (K = .80, 95% CI (.96, .54), p<.001) and SCGs (K =.84, 95% CI (.09, .30), p<.001) (Altman, 1991). Discussion of discrepancies between the first and second rater resulted in complete agreement. 
Table 2.
Examples of decision phases
	
	JESIP definition of phase
	Example 

	1. Gathering information and intelligence

	This stage involves gathering and sharing information and intelligence to establish shared situational awareness.
	Police: “At approximately ten hundred hours this morning we've had the Ferry vessel carrying approximately a hundred passengers making north of the river towards [location] and then a second vessel has experienced a loss of engine and steering power after clearing the [dock location] and it's collided with [Ferry] on the port side.” 

	
2. Assessing risk & developing a working strategy

	
Commanders jointly assess risk to achieve a common understanding of threats and hazards, and the likelihood of them being realized. This informs decisions on deployment and the required risk control measures.
	
Fire: “Is there any risk that they could still cause shore-based damage or water pollution damage?” 
Coast Guard: “Well tide is flooding at the present time so it's still going up river. It could make landfall because it’s variable to the current. The Port Authority can close the river-way so there's less threat of other vessels striking those and of course we've got a marine fire rescue that can act like a guard vessel” 


	3. Considering powers, policies and procedures

	This stage relates to any relevant laws, procedures or policies that may impact on the response plan and the capabilities available to be deployed. 
	Fire: “So we will as normal procedure - this has been asked before by a colleague - we will be taking a full log of everyone's details so no-one will be going through and then just disappearing. I mean we'll have everyone's address, age and everything”


	4. Considering options and contingencies

	There will almost always be more than one way to achieve the desired end state. Commanders should work together to evaluate the range of options and contingencies rigorously…Contingencies relate to events that may occur and the arrangements that will be put in place if they do occur.

	Police: “Without power there is some suggestion at this stage that there might be a rest center stepping up with the Local Authority to support residents who might be displaced. We’ll look into that straight away.”


	5. Taking action and reviewing
	Once the decision makers are satisfied, collectively and individually, that the decision controls validate the proposed actions, then these actions should be implemented. As the joint decision model is a continuous loop, it is essential that the results of these actions are fed back into the first box – ‘gather and share information and intelligence’ – which sets out the need to establish and sustain shared situational awareness. 
	Local Council: “We are providing all the support we can to our partner agencies. We are setting up a survivor reception center and a family and friends center at [location name]. Recovery worker’s group is already been scheduled to start looking at the medium term. We are also engaging with the school and care homes some vulnerable adults that we are aware of who are in the immediate location and has already been picked up. We’ll liaise with colleagues from BTP on the Coroner issue and on [disaster victim identification].”



Data analysis
Analysis examines joint decision processes used to coordinate actions in MTSs operating in extreme environments and whether the sequence of phases corresponds with the national JDM. If responders adopt the JDM, there should be a linear sequence with discussions progressing from ‘1. Gathering information’ to ‘2. Assessing risk’, ‘3. Considering powers’, ‘4. Considering options’, and ‘5. Taking action’, which should then progress back to ‘1’. Responders reverting to the first phase rather than progressing to phases two, three, four and five would indicate decision inertia. If processes are reflective of RPD, responders should proceed straight to ‘5. Taking action’ after either ‘1. Gathering information’ or ‘2. Assessing risk’, with little evidence of phases three and four.
Chi-square analysis is used to test whether there are significant differences in the frequency of phases that follow one another. Multinomial logistic regression is used to test phase sequence - whether any phase is significantly more likely to precede another. Analysis is conducted for strategic and tactical levels within both exercises in order to make comparisons. All data meets relevant assumptions, including case specificity, nominal dependent variables, and multicollinearity (Hoffman, 2003).
Results
Across both exercises and command levels, the most frequent decision phase was ‘1) gathering information’, and the least frequent was ‘3) considering powers’ (see Table 3). These patterns indicate a consistent focus on sourcing information, but al lack of explicit planning. There were some small differences however. For exercise one, both SCGs and TCGs showed a greater focus on ‘5) taking action’ as the second most frequent phase. In contrast, SCGs and TCGs showed a greater focus on ‘2) assessing risk’ in exercise two as the second most frequent phase. 
Table 3.
Frequency and percentage of each decision phase across exercises
	Decision phase
	Exercise one
	Exercise two
	Total

	
	Tactical
	Strategic
	Tactical
	Strategic
	

	1. Gather information & intelligence
	55 (34%)
	26 (38%)
	78 (44%)
	61 (31%)
	220 (36%)

	2. Assess risk & develop working strategy
	27 (17%)
	14 (21%)
	35 (19%)
	46 (24%)
	122 (20%)

	3. Consider powers, policies & procedures
	22 (14%)
	1 (2%)
	17 (9%)
	1 (0.5%)
	41 (7%)

	4. Consider options & contingencies
	27 (17%)
	9 (13%)
	29 (16%)
	43 (22%)
	108 (18%)

	5. Take action & review

	29 (18%)
	18 (26%)
	22 (12%)
	44 (22.5%)
	113 (19%)

	Total
	160 (100%)
	68 
(100%)
	181 
(100%)
	195 
(100%)
	604 (100%)



Analysis of decision phase frequency
	Chi-square analysis was conducted to examine whether there were significant differences in the frequency of phases that immediately followed on from one another (see Table 4). Analysis focuses on the progression between different phases rather than whether discussions remained within a phase (e.g. from phase one to phase one). Analyses were not conducted for ‘3) consider policies’ in SCGs for both exercises due to the limited occurrence of this phase. 
Tactical Coordinating Groups: There were no significant differences in the frequency of phases that followed one another across both exercises (p > .05). Responders were equally likely to moved back and forth rather than following a linear progression. However, observation of frequencies in Table 4 shows the most common pattern to be one of reverting to gathering information after most phases.
Strategic Coordinating Groups: For exercise one, there were significant differences after decision phase one (χ2(2) = 12.77, p =.005), with responders frequently either progressing to ‘2) assessing risk’ or ‘5) taking action’. There were significant differences after decision phase five (χ2(2) = 9.33, p = .01), with responders frequently progressing to ‘1) gathering information’. For phases two, three and four, there were no significant differences, with responders equally likely to move back and forth across other phases. However, observations of frequencies in Table 4 also show a common pattern of reverting to gathering information.
For exercise two, there were significant differences after phase one (χ2(2) = 13.34, p =.001), with responders frequently progressing to ‘2) assessing risk’ or ‘4) considering options’. There were significant differences after phase two (χ2 (2) = 7.24, p =.03), with responders frequently reverting to ‘1) gathering information’ or progressing to ‘4) considering options’. Significant differences after phase four (χ2(3) = 32.75, p<.001) show responders frequently progressing to ‘5) taking action’. Finally, there were significant differences after phase five (χ2(2) = 8.00, p=.02), with responders frequently ‘1) gathering information’. 
Analysis of decision phase sequence
DECISION MAKING IN EXTREME ENVIRONMENTS
Multinomial logistic regression was conducted to test the sequence of decision phases (see Table 5), with phase five adopted as the reference category due to the frequency of this phase consistently representing a mid-point. 


1

Table 4. 
Frequency of decision phases that follow one another
	Preceding decision phase
	Exercise
	Decision phase
	Tactical
	Strategic

	
	
	
	Obs
	Exp
	Resid
	χ2
	Obs
	Exp
	Resid
	χ2

	1. Information and intelligence gathering
	Exercise one
	2. Assess risk and develop working strategy
	8
	6.80
	1.30
	χ2 (3) = 1.59
	11
	6.50
	4.50
	**χ2(2) = 12.77

	
	
	3. Consider powers, policies and procedures
	4
	6.80
	-2.80
	
	1
	6.50
	-5.50
	

	
	
	4. Consider options and contingencies
	8
	6.80
	1.30
	
	3
	6.50
	-3.50
	

	
	
	5. Take action and review
	7
	6.80
	0.30
	
	11
	6.50
	4.50
	

	
	Exercise two
	2. Assess risk and develop working strategy
	13
	7
	6
	χ2 (3) = 7.14
	17
	11.70
	5.30
	***χ2(2) = 13.34

	
	
	3. Consider powers, policies and procedures
	4
	7
	-3
	
	-
	-
	-
	

	
	
	4. Consider options and contingencies
	5
	7
	-2
	
	14
	11.70
	2.30
	

	
	
	5. Take action and review
	6
	7
	-1
	
	4
	11.70
	-7.70
	

	2. Assessing risk and developing a working strategy

	Exercise one
	1. Gather information and intelligence
	10
	5.50
	4.50
	χ2 (3) = 6.00
	8
	4.70
	3.30
	χ2(2) = 4.00

	
	
	3. Consider powers, policies and procedures
	5
	5.50
	-0.50
	
	-
	-
	-
	

	
	
	4. Consider options and contingencies
	2
	5.50
	-3.50
	
	2
	4.70
	-2.70
	

	
	
	5. Take action and review
	5
	5.50
	-0.50
	
	4
	4.70
	-0.70
	

	
	Exercise two
	1. Gather information and intelligence
	10
	6.50
	3.50
	χ2 (3) = 3.85
	12
	10.70
	1.30
	*χ2 (2) = 7.24

	
	
	3. Consider powers, policies and procedures
	7
	6.50
	0.50
	
	-
	-
	-
	

	
	
	4. Consider options and contingencies
	6
	6.50
	-0.50
	
	14
	10.70
	3.30
	

	
	
	5. Take action and review
	3
	6.50
	-3.50
	
	6
	10.70
	-4.70
	

	3. Consider powers, policies and procedures

	Exercise one
	1. Gather information and intelligence
	6
	5
	1
	χ2 (3) = .40
	-
	-
	-
	-

	
	
	2. Assess risk and develop working strategy
	4
	5
	-1
	
	-
	-
	-
	

	
	
	4. Consider options and contingencies
	5
	5
	0
	
	-
	-
	-
	

	
	
	5. Take action and review
	5
	5
	0
	
	-
	-
	-
	

	
	Exercise two
	1. Gather information and intelligence
	5
	3.80
	1.30
	χ2 (3) = 2.87
	-
	-
	-
	-

	
	
	2. Assess risk and develop working strategy
	5
	3.80
	1.30
	
	-
	-
	-
	

	
	
	4. Consider options and contingencies
	4
	3.80
	0.30
	
	-
	-
	-
	

	
	
	5. Take action and review
	1
	3.80
	-2.80
	
	-
	-
	-
	

	4. Consider options and contingencies

	Exercise one
	1. Gather information and intelligence
	7
	5
	2
	χ2 (3) = 4.80
	3
	4.50
	-1.50
	χ2(1) = 1.00

	
	
	2. Assess risk and develop working strategy
	1
	5
	-4
	
	-
	-
	-
	

	
	
	3. Consider powers, policies and procedures
	5
	5
	0
	
	-
	-
	-
	

	
	
	5. Take action and review
	7
	5
	2
	
	6
	4.50
	1.50
	

	
	Exercise two
	1. Gather information and intelligence
	7
	4
	3
	χ2 (3) = 5.00
	6
	8.50
	-2.50
	*** χ2(3) = 32.75

	
	
	2. Assess risk and develop working strategy
	1
	4
	-3
	
	8
	8.50
	-0.50
	

	
	
	3. Consider powers, policies and procedures
	3
	4
	-1
	
	-
	-
	-
	

	
	
	5. Take action and review
	5
	4
	1
	
	19
	8.50
	10.50
	

	5. Take action and review
	Exercise one
	1. Gather information and intelligence
	6
	5.50
	0.50
	χ2 (3) = .91
	12
	6
	6
	**χ2(2) = 9.33

	
	
	2. Assess risk and develop working strategy
	7
	5.50
	1.50
	
	2
	6
	-4
	

	
	
	3. Consider powers, policies and procedures
	5
	5.50
	-0.50
	
	-
	-
	-
	

	
	
	4. Consider options and contingencies
	4
	5.50
	-1.50
	
	4
	6
	-2
	

	
	Exercise two
	1. Gather information and intelligence
	5
	4.30
	0.80
	χ2 (3) = 2.06
	14
	8.70
	5.30
	*χ2(2) = 8.00

	
	
	2. Assess risk and develop working strategy
	4
	4.30
	-0.30
	
	2
	8.70
	-1.70
	

	
	
	3. Consider powers, policies and procedures
	2
	4.30
	-2.30
	
	-
	-
	-
	

	
	
	4. Consider options and contingencies
	6
	4.30
	1.80
	
	5
	8.70
	-3.70
	


*p < .05; **p < .01; ***p < .001; - indicates that analysis could not be conducted due to low frequencies
Exercise one: In both SCGs and TCGs, no decision phase was significantly more likely to predict any other. Responders were equally likely to move back and forth across phases rather than following a linear progression.
Exercise two: In TCGs, the occurrence of phase one was significantly more likely to predict phase two (b = 1.78, Wald χ2 (1) = 5.98, p< .01), with responders progressing from ‘1) gathering information’ to ‘2) assessing risk’. 
In SCGs, phase two was significantly more likely to predict phase one (b= 1.45, Wald χ2 (1) = 6.78, p < .01) and phase four (b= -.999, Wald χ2 (1) = 5.10, p<.05), indicating a tendency for responders to either revert to ‘1) gathering information’ or progress straight to ‘4) considering options’ after ‘2) assessing risk’. Phase four was significantly more likely to predict phase five (b= 1.32, Wald χ2 (1) = 5.52, p<.05), indicating a tendency for responders to progress from ‘4) considering options’ to ‘5) taking action’.

Table 5. 
Parameter estimates for predictors of each decision phase for KMAF Warrior and JE
	Exercise
	Level
	Predictor variable
	Outcome variable

	
	
	
	1. Gather information & intelligence
	2. Assess risk & develop a working strategy
	3. Consider powers, policies & procedures
	4. Consider options & contingencies

	
	
	
	OR (CI)
	SE
	p
	OR (CI)
	SE
	p
	OR (CI)
	SE
	p
	OR (CI)
	SE
	p

	Exercise one
	Tactical
	1. Gather information and intelligence
	
	
	
	2 (0.46, 8.78)
	0.76
	.36
	1.60 (0.33, 7.85)
	.81
	.56
	3 (0.62, 14.62)
	0.81
	.17

	
	
	2. Assess risk and develop a working strategy
	3.67 (0.77, 17.43)
	0.80
	.10
	
	
	
	2 (0.36, 11.23)
	.88
	.43
	1 (0.13, 8)
	1.06
	1

	
	
	3. Consider powers, policies and procedures
	2 (0.38, 10.41)
	0.84
	.41
	2 (0.38, 10.41)
	0.84
	.41
	
	
	
	2.50 (0.42, 14.83)
	0.91
	.31

	
	
	4. Consider options and contingencies
	1.33 (0.30, 5.91)
	0.76
	.71
	.19 (0.02, 1.99)
	1.20
	.17
	1.14 (0.23, 5.67)
	.82
	.87
	
	
	

	
	Strategic
	1. Gather information and intelligence
	
	
	
	2 (0.60, 6.64)
	0.61
	.26
	-
	-
	-
	0.50 (0.13, 2.00)
	0.71
	.33

	
	
	2. Assess risk and develop a working strategy
	1.10 (0.47, 2.60)
	0.44
	.83
	
	
	
	-
	-
	-
	-
	-
	-

	
	
	3. Consider powers, policies and procedures
	0.10 (0.01, 0.78)
	1.05
	.13
	-
	-
	-
	
	
	
	-
	-
	-

	
	
	4. Consider options and contingencies
	0.30 (0.08, 1.10)
	0.66
	.07
	0.50 (0.09, 2.70)
	0.87
	.42
	-
	-
	-
	
	
	

	Exercise two
	Tactical
	1. Gather information and intelligence
	
	
	
	9 (1.55, 52.27)
	0.90
	*.02
	3 (0.36, 24.92)
	1.08
	.31
	1.25 (0.22, 7.08)
	0.89
	.80

	
	
	2. Assess risk and develop a working strategy
	3.60 (0.70, 18.56)
	0.84
	.13
	
	
	
	6 (0.81, 44.35)
	1.02
	.08
	1.25 (0.22, 7.08)
	0.89
	.80

	
	
	3. Consider powers, policies and procedures
	7.20 (0.64, 81.54)
	1.24
	.11
	10(0.78, 128.78)
	1.30
	.08
	
	
	
	5 (0.44, 56.62)
	1.24
	.19

	
	
	4. Consider options and contingencies
	1.37 (0.29, 6.54)
	0.80
	.69
	0.57 (0.07, 4.64).
	1.07
	.60
	1.29 (0.16, 10.45)
	1.07
	.81
	
	
	

	
	Strategic
	1. Gather information and intelligence
	
	
	
	1.83 (0.68, 4.96)
	0.51
	.23
	-
	-
	-
	0.47 (0.21, 1.05)
	0.41
	.07

	
	
	2. Assess risk and develop a working strategy
	4.25 (1.43, 12.63)
	0.56
	**.01
	
	
	
	-
	-
	-
	0.37 (0.16, 0.88)
	0.44
	*.02

	
	
	3. Consider powers, policies and procedures
	-
	-
	-
	-
	-
	-
	
	
	
	-
	-
	-

	
	
	4. Consider options and contingencies
	3.75 (1.25, 11.30)
	0.56
	*.02
	2.33 (0.90, 6.07)
	0.49
	.08
	-
	-
	-
	
	
	


*p<.05; **p<.01; CI 95%; - indicates that analysis could not be conducted due to low frequencies

Discussion 
Difficulties with making joint decisions to coordinate responses have repeatedly been identified in MTSs operating in extreme environments, including disasters (DeCostanza et al., 2014; Kerslake, 2018; Mathieu et al., 2001; Pollock, 2013; Waring et al., 2018). To date, however, limited research has examined joint decision processes in situ within MTSs operating in extremis to understand the underlying causes of these difficulties within the context they occur. In the absence of direct evidence, the UK has embedded the linear phase-based JDM into national emergency guidance with the aim of improving joint decision-making (JESIP, 2017). Whether the JDM has altered joint decision processes in practice has yet to be examined across command levels. Accordingly, drawing on naturalistic observations of multiagency SCGs and TCGs during two large disaster exercises, the current study examined i) processes used to make joint decisions in MTSs operating in extremis at strategic and tactical levels, and ii) whether the introduction of the JDM has altered these processes. Findings are discussed below, along with implications for developing evidence-based interventions to improve joint decision-making.
Decision phases
Across strategic and tactical levels for both exercises, responders were predominantly focused on gathering information. Indeed, they engaged in this activity more than twice as often as any other. This may be unsurprising given that multiagency meetings provide a platform for sharing and requesting information. Indeed, accessing relevant, timely information is vital for ensuring that understanding of a dynamic situation remains up-to-date so that decisions and actions can be tailored and revised as the situation alters (LePine et al., 2008; Waring et al., 2018). However, making joint decisions not only requires information to be shared. Responders must also integrate this information to develop a common understanding of the situation and risks, and align and prioritize goals and actions that are suitable for the situation in order to avoid conflict and duplication (Arrow et al., 2000; Healey et al., 2009). 
However, across both exercises, findings showed less evidence of these additional activities. In particular, there was limited evidence of explicit planning with regard to considering powers, policies and procedures of relevance to the situation to inform planning. These findings correspond with Wilkinson et al’s research into decision-making in strategic responders (2019), but also show that this lack of explicit planning was evident in both strategic and tactical responders. The finding that explicit planning was limited across both exercises indicates that the introduction of JDM guidance has not yet led responders to increase their focus on this form of explicit planning behavior. This poses implications for the effectiveness of multiagency coordination as explicit planning is valuable for improving knowledge of one another’s roles, mutual support, efficient and effective information sharing (Waring et al., 2018), shared situation awareness and coordination (House et al., 2014; Kapucu, 2006; Stanton et al., 2015). 
It is not clear why information regarding powers, policies and procedures was infrequently discussed during multiagency meetings. However, one potential explanation is that doing so would increase the cognitive load of the speaker by requiring them to deliberately monitor their communications and explicitly provide information that they may not routinely consciously attend to. Another potential explanation is that strategic and tactical responders did not feel that it was necessary or relevant to the decision making process to share this type of information about their agency’s powers, policies and procedures during a multiagency meeting. Further research is required to examine the impact of explicitly providing information regarding powers, policies and procedures on the cognitive load of speakers and recipients, along with focusing on responders’ reasons for not sharing this information. These issues are important to understand if interventions are to be developed to improve explicit planning within extreme contexts.
Sequence of decision phases
It is not just the phases that responders engage in that pose implications for joint decision-making, but also the order in which these phases are implemented. Reflective, linear models, such as JDM (JESIP, 2017) and SAFE-T (van den Heuvel et al., 2012), highlight that optimal decision-making consists of taking steps to gather information, use this information to form an understanding of the situation and risks involved, consider options and form and implement a plan, then review in order to identify whether modifications are required. In contrast, findings of the current study show a tendency for responders to revert to gathering information rather than progressing through stages to take action. These findings parallel Wilkinson et al. (2019), who also observed some multiagency strategic groups engaging in redundant deliberation. Similar patterns of decision delay and inertia have also been observed in real incidents (Kerslake, 2018; Pollock, 2013), and have been highlighted in interviews with emergency responders (Power & Alison, 2017). 
Research suggests that redundant deliberation is caused by intuitive concerns regarding possible negative consequences stemming from implementing a decision, potential alternatives or agency reputation (Alison et al., 2015). However, previous research observing SCGs and TCGs also shows that redundant deliberation and repetition can arise from individual agencies interrupting decision processes with agency-specific situation updates (Waring et al., 2018). Strong authoritative leadership is vital in large diverse meetings for keeping discussions focused on the agenda (Asmuβ & Svennevig, 2009) rather than allowing continuous streams of agency-specific updates that can increase the cognitive load of members (McCarthy et al., 2016; Moiser & Fischer, 2010). It is also important for meeting chairs to show strong leadership over discussions to avoid themselves becoming overwhelmed as this would hinder their ability to provide clear summaries and comprehensive commands needed for improving teamwork and avoiding ambiguity (Orasanu, 1994; Tallberg, 2010; Uitdewilligen, 2011; van der Haar et al., 2017). 
However, regardless of whether this tendency to revert to information gathering is caused by worry about future consequences and accountability threats, or by lack of strong leadership, the impact on disaster management remains the same. Delayed decisions and actions can have a devastating impact in extreme environments where rapid response is required to minimize and avoid risks (Alison et al., 2015; van den Heuvel et al., 2012; Waring et al., 2019). The finding that this pattern of reverting to information gathering was present across both exercises at a tactical level indicates little change in the way joint decisions are made in TCGs since the introduction of national JDM guidance.
In contrast, some differences were observed in decision processes at a strategic level since the introduction of the JDM. For example, in the first exercise there was a tendency for strategic responders to progress from gathering information to taking action without explicit planning. There was also evidence of this in TCGs, albeit to a lesser extent. Previous research shows a similar pattern of individual decision makers taking action without explicitly planning at both operational (Cohen-Hatton et al., 2015; Klein, 1993, 2008), and strategic levels (Wilkinson et al., 2019) in extreme environments. Current findings advance on this previous research by examining whether the implementation of JDM has led to any changes. Indeed, findings from exercise two provide initial indications that strategic responders are more likely to adopt aspects of a linear approach since the introduction of national JDM guidance, albeit this was not the only set of processes followed as strategic responders also showed evidence of reverting to information gathering. One possible explanation for why SCGs were better able to adopt aspects of a linear approach in practice compared to TCGs is that they operate under less time constraint and receive filtered information, which may free up cognitive capacity for consciously monitor the coordination of discussions. 
Limitations 
Drawing on data from two live disaster exercises, the following study presents a method for evaluating the impact of interventions in practice outside of artificial laboratory settings. It also provides a method for examining consistencies and inconsistencies in processes used in MTSs to make joint decisions across command levels. Observing members of multiagency MTSs operating in real extreme environments is usually infeasible as events occur without warning and pose significant risks to safety. In contrast, live exercises provide a more robust context for examining practices than laboratory conditions as they are designed by experienced emergency responders to physically and psychologically replicate disasters and the challenges that arise within them (Waring, 2019). However, it is important to note that responders are unlikely to be exposed to the same levels of anxiety, stress and cognitive load as would be experienced in real disasters where lives are at stake and the level of scrutiny is high. It is therefore possible that derailments from a linear approach to joint decision making observed within the current study may be more pronounced in real disasters. 
It is also important to note that the detailed observations made within this study were conducted during two disaster exercises based on different types of events (e.g. an incident between a ferry and cargo vessel vs. a train derailment). These two exercises also had some differences in the combinations of agencies involved, which needs to be considered when making comparisons in processes adopted pre- and post the introduction of the JDM. Additional studies adopting a similar methodology across a wider range of live disaster exercises, and indeed, across a wider range of MTSs operating in extreme environments would be beneficial for replicating findings. This would also be valuable for examining how decision processes differ depending on MTS size, number and diversity of agencies involved, and level of goal interdependencies, along with changes in processes across the course of incidents. The findings of such research has important implications for understanding what processes work in practice to improve joint decision making in different contexts and team structures, and to develop bespoke training to improve practices. In addition to naturalistic observations, it would also be useful to conduct interviews with responders to better understand differences in processes followed across command levels and how this impacts cognitive capacity.
Implications and recommendations
Overall, findings highlight two common ways in which processes used to make joint decisions in MTSs derail from linear approaches ‘such as JDM’ in extreme environments. Strategic and tactical responders often either revert to gathering information, which delays decisions and actions, or they progress straight from information gathering to taking action with little evidence of explicit planning. Previous research shows that reverting to information gathering can be the result of partner agencies providing agency-specific updates that served to interrupt decision-making (Waring et al., 2018). To date, JESIP has predominantly focused on emergency services, leaving wider partner agencies less familiar with national JDM guidance. One step that may help to reduce this pattern of reverting to information gathering and delayed action is to increase familiarity with the JDM across partner agencies in order to improve adherence to this frame during disaster response.
However, current findings suggest that the introduction of national JDM guidance does not necessarily impact joint decision-making. Indeed, the extent to which the JDM impacts joint decision processes appears to differ between command levels. At a tactical level, there is little evidence of decision processes altering. These responders still demonstrate a tendency to revert to information gathering and display less evidence of explicit planning. In contrast, there is some evidence of joint decision processes altering at a strategic level, with responders showing greater evidence of adopting aspects of a linear approach, albeit still with limited evidence of explicit planning. Given the benefits for improving information sharing, mutual aid and coordination in MTSs (House et al., 2014; Stanton et al., 2015; Waring et al., 2018), identifying ways to encourage responders to engage in explicit planning within the extreme environments they operate is important. 
Within the emerging field of decision inertia and delay, research highlights that future policy, guidance and training may benefit from focusing on promoting goal oriented thinking to overcome inertia and improve explicit planning (Power & Alison, 2017; van den Heuvel et al., 2012). Indeed, a recent study by Cohen-Hatton and Honey (2015) showed that goal-oriented training improved the ability of individual firefighters to develop explicit plans and demonstrate anticipatory situation awareness. However, further focus is needed to examine whether goal-oriented training can be used to improve joint decision-making in multiagency groups, along with identifying what form and frequency training should take in order to maintain these complex skills in extreme environments.
Finally, findings indicate the importance of strong leadership for maintaining focus on pertinent issues and ensuring discussions follow an appropriate structure to facilitate effective joint decision-making. Responders from several agencies are present during SCGs and TCGs, each with specific goals and concerns. Often the person chairing meetings is also a key decision maker, requiring them to both attend to structuring discussions for the collective group as well as making sense of information for their own decisions. Further research is required to test whether delegating the role of chair to an individual without key decision-making responsibilities reduces cognitive load and improves decision-making. Given how important and challenging the role of chair is in diverse MTSs operating in extreme environments, it is vital to ensure that appropriate training is provided for this role. In particular, it would be beneficial for such training to focus on ensuring a good understanding of roles and responsibilities across agencies in order to effectively solicit pertinent information (Holmes & Stubbe, 2003), along with developing skills in summarizing and providing clear and comprehensive commands (Uitdewilligen, 2011; van der Haar et al., 2017). 
Conclusion
	To date, limited research has focused on examining processes used to make joint decisions in situ within MTSs operating in extremis. This is despite difficulties repeatedly being identified in making joint decisions to coordinate response within these complex and dynamic environments. In the absence of direct evidence, the UK has embedded a linear Joint Decision Model into emergency guidance with the aim of improving joint decision-making during disaster response. Drawing on naturalistic observations of both SCGs and TCGs, this study examined what processes are used to make joint decisions at strategic and tactical levels during disaster response, and whether the introduction of the JDM altered these processes. Findings show that rather than adopting a reflective linear model, both strategic and tactical responders show evidence of reverting to information gathering instead of taking action, or taking action without explicitly planning. The introduction of the JDM appears to have encouraged a more linear approach at a strategic level, albeit still with limited evidence of explicit planning and signs of reverting to information gathering. At a tactical level, joint decision processes appear to have remained similar, despite changes in national guidance. Previous research provides indications that focusing training on goal-oriented thinking can reduce decision delay and inertia, and improve explicit planning in individual decision makers. Further research is required to test whether this type of training also encourages these practices in multiagency groups. 
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