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ABSTRACT 

Increased information access and more intelligent information systems enable more operators in an organization 
to autonomously make decisions. These delegated decision-making opportunities play an important role during 
critical events, as operators -such as emergency teams and responders- can work independently and rely less on a 
centralized decision-making structure. Moreover, the operators’ perceived level of trust increases while also 
limiting the coordinators’ perceived control.  

In this paper, we examine the influence of such systems on the shift in perceived control and empowerment for 
both operators and commanders. In our experiments, conducted at the Royal Netherlands Air Force, we found that 
the introduction of these systems indeed affects perceived control and empowerment, specifically as perceived by 
the coordinator. These factors will play an important role in the effective use of such systems and their 
transformative effect on an organization. Especially considering the ongoing technical and organizational 
developments in crisis information management. 
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INTRODUCTION 

During disasters and other disruptive events organizations, teams and individuals are required to make decisions 
for example on allocating resources to prevent a further deterioration of the situation and recover from the event. 
However, during these volatile situations decision makers are faced with a high level of uncertainty limiting their 
ability to make well-informed decisions best suited to remedy the situation (van den Homberg, Meesters, & Van 
de Walle, 2014). In these situations, information is a key asset to reduce this uncertainty, for example though 
improved understanding of the situation (situational awareness), the capacity at their disposal, or the forecasted 
developments (Comfort, Ko, & Zagorecki, 2004).  

While the role and importance of information for effective response to disruptive events has long been recognized, 
the technological developments in recent years in the field of Information and Communication Technologies have 
enabled organizations to gather more information than ever before. Even during the early stages of an emergency 
data can be gathered quickly, using for example remote sensing applications or social media sources (Potts, 2013) 
(Huang, Chan, & Hyder, 2010). At the same time advancements in technology allow responders to more quickly 
turn this data into actionable information, employing data-analytics techniques like sentiment analysis (Schulz, 
Thanh, Paulheim, & Schweizer, 2013) (Ashktorab, Brown, Nandi, & Culotta, 2014), machine learning as well as 
tools to visualize the data such as GIS for maps (Gunes & Kovel, 2000). These trends combined result in more 
powerful Decision Support System (DSS) (Imran, Castillo, Lucas, Meier, & Vieweg, 2014). 

Technological advancements, such as increased connectivity, mobile technology, and more powerful devices, 
have created possibilities for people in the field to access, process and use information (Meier, 2012). These DSS 
are also become increasingly available to a wider range of actors during a crisis, enabling more autonomous 
operations and decision making. This increased access to information, decision support and subsequent autonomy 
in decision-making not only empowers the individual but also changes the relationships between actors in an 
organization (Markus, 1983). During uncertain and volatile situations when organizations need to perform these 
relationships are put under even more pressure (Van de Walle & Comes, 2015).    
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Decision-making & organizational structures 

Decision-making, organizations and their structures are a common studied aspect in crisis management research. 
Increasingly scholars critically reflect upon the more traditional constrained ‘Command-and-Control’ (C2) 
approach, especially when organizations, communities and agencies are faced with highly complex and uncertain 
situations that ask for adaptive capabilities (Alberts & Hayes, 2003). The delegation of decision rights, the 
distribution of information flows and permissible interactions among entities in the organization are angles on 
which C2 organizations can maneuver. Often depicted as a cube called the “C2 Approach Space” (figure 1), C2 
organizations can decide where on the three axis their organization would strive based on its grand strategy 
(Alberts et. al., 2007) (Alberts & Bernier, 2013). While the a constrained approach provides optimal control for 
top management to effectively steer operations and deploy assets, this centralized approach can also be a 
bottleneck as a centralized command may not always have the capacity to digest all information and translate this 
into specific actions for each asset (Chumer & Turoff, 2006). On the other end of this spectrum we identify 
‘delegated flexibility’. In contrast with the C2 approach, actors in this setup would experience a high-level 
autonomy and flexibility to use own information, judgement and experience to make decisions. While such an 
approach enables more ‘in-field’ decision-making and reduces the need to gather information in place, it also 
hinders the efficient usage of scarce material and assets.  

 
Figure 1. C2 Approach Cube (Alberts et. al., 2007) 

An increasingly adopted approach towards crisis management, specifically in relation to information access, 
sharing and decisions making is the ‘Net-centric framework’ (Abrams & Mark, 2007). In the Net-centric 
framework, self-steering parties participate in collective sensemaking by sharing a technological and 
organizational infrastructure. Net-centric does not limit itself to professional organizations, participation from the 
public is advocated and captured through the means of Web2.0 platforms (Boersma, Ferguson, Groenewegen, & 
Wolbers, 2014).Nevertheless, in all its limitations the traditional top-down coordination currently seems to be the 
primary choice of command structures in crisis response operations (Tierney, Bevc, & Kuligowski, 2006). 

Information Systems and Data-driven decision-making 

Data analytics has offered possibilities in delegated decision-making that were previously unattainable and has let 
researchers believe that delegated decision-making is now an effective type of decision-making. Operators with 
access to data-driven sensemaking tools, they can better interpret the situation and better come to a more effective 
decision than their coordinators (McAfee, Brynjolfsson, Davenport, Patil, & Barton, 2012). If organizations 
themselves are more accustomed to decentralized structures and coordinators have accepted the consequential 
loss of their control, they are more likely to be willing to adopt the self-steering net-centric framework in future 
response operations. To come to this situation, it is of great importance that response organizations first undergo 
this transformation themselves. The first step in this process is analyzing and addressing effects of delegated 
structures to their coordinators and organizational culture. This paper aims to start this analysis by providing an 
exploration and evaluation method that can be reproduced to find the necessary answers. 
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Trust, Control and Information 

The changes and relationship that the introduction of an information system brings about in terms of organizational 
culture, hierarchy, trust and control have been highlighted in the seminal article of Markus ‘Power, Politics and 
MIS Implementation’ (1983). Today, these changes in the team and organizational dynamics are not only due to 
the introduction of an information system, but also to the increased availability of information and expertise itself 
enabling independent decision making. Essentially the introduction of information systems specifically designed 
to delegate control and empower operators, fundamentally affect the trust & control in the organization and thus 
the organizational performance (Foster & Flynn, 1984) (Gallivan & Depledge, 2003). 

The research presented in this paper therefore focusses on improving the understanding and relationship between 
the introduction of systems that enable a wider range of actors to autonomously make decisions on the one hand, 
and the changes in control and trust in command-and-control setting. Specifically, we examine how different the 
perceived trust and control between interdependent roles in a decision-making process are affected when the 
access to information and decision support systems changes in organizations and processes that are specifically 
designed for usage in crisis response settings.  

THEORTICIAL BACKGROUND 

The research builds on two bodies of research. First, we examine the role of data and information in decision 
making process. Specifically, in light of ongoing technical and societal developments that not only provide 
increased availability and access to data and information, but also the advancements in information systems that 
enables the transformation of this data into information directly supporting or even overtaking some decision-
making processes. Next, we examine how increased access to information and information systems enable a wider 
range of actors to be involved in the decisions making processes.  

Data-driven decision-making 

Nowadays, many organizations see the benefits from data analytics and aim to work on a fact-based manner (Chen, 
Chiang, & Storey, 2012). By analyzing data and presenting it through the means of DSSs to their decision-makers, 
these organizations try to exclude intuition from the decision-making process and focus more on facts in pursuit 
of better organizational results. Also, they hope that by utilizing the vast amount of data, insights can be generated 
that were not available before (Provost & Fawcett, 2013). According to Watson (2017), the next generation DSSs 
will be cognitive decision support. In this futuristic view, decisions are automated using artificial intelligence (AI) 
to make the decision-making continuum devoid of human interaction. However, this will only be possible in areas 
where the situational complexity can be fully addressed by AI. If this is not the case, some form of human 
interaction is still required. Furthermore, the insights from data analytics must be properly embedded in work 
processes and decision-making structures (Gandomi & Haider, 2015). Simply put, insight is only valuable if it 
reaches the optimal decision-maker. Therefore, data-driven organizations need to address their decision-making 
structures whilst acknowledging these challenges to fully leverage the benefits of data analytics (McAfee et al., 
2012).  

Delegated decision-making 

One way to do so is to refrain from the classic HiPPO (highest-paid-person’s opinion) culture in which decisions 
are often based on a manager’s opinion. In a HiPPO-oriented organization, intuition keeps winning from fact-
based evaluation, at least for important decisions (McAfee et al., 2012). Furthermore, as managers often have a 
more generic base of knowledge rather than expertise in one subject (Austin, Regan, Gothard, & Carnochan, 2013), 
their interpretation of the DSS’s output might not be as comprehensive as that of a subject matter expert (SME). 
Therefore, decision-making could be transferred to individuals who qualify as a SME on the matter. By delegating 
the authority to make decisions to SMEs, the requirement of human interaction is fulfilled and with more in-depth 
knowledge, a better evaluation of the DSS outcome is expected. At the same time, the managers’ intuition is 
excluded from the decision-making process, thus leading to a more impartial process. In case of crisis response, 
operators can be seen as the situation’s SME as they have hands-on knowledge of the situation’s nuances. 
Allowing them to make decisions that are now made by coordinators with the help of a DSS will help the 
organization as a whole to become more effective. Nevertheless, the delegation of decision-making comes at a 
price for coordinators as they lose their influence on the process (Malone, 2003) which might not be easy for them 
if they would remain responsible for their team’s output.  
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Employee empowerment 

Delegation of decision-rights, however, has its benefits in regard to employee empowerment. Empowerment is 
stated by Yukl & Becker (2006) as: “Empowerment involves the perception by members of an organization that 
they have the opportunity to determine their work roles, accomplish meaningful work and influence important 
events”. Perception is key in this definition, as all factors described are subjective and can differ among multiple 
people.  

Empowerment is therefore a psychological state and includes four aspects according to Spreitzer (1995): 

- Meaning: the individuals’ values are ideals are aligned with the need of one’s job content and output. 
- Self-determination: the individual has the ability to determine how and when one will do one’s job. 
- Self-efficacy: the individual is confident that one is able to do one’s job effectively. 
- Impact: the individual believes one has a significant impact on the work environment. 

 
Empowerment is a set of cognitions shaped by the working environment in which an individual finds oneself 
(Thomas & Velthouse, 1990). Therefore, empowerment is heavily influenced by the leadership style managers 
follow. An authoritarian leader may request subordinates to provide one with all the available information, decide 
on the matter oneself and coordinating consequent actions. As this strongly limits the subordinate’s self-
determination, one’s perception of being empowered declines. On the other hand, a facilitative manager provides 
subordinates with the right tools, information sources and procedures to come to the best decision on their own. 
By doing so, both self-determination and self-efficacy are boosted whilst subordinates might feel more valued and 
necessary in the organization. Furthermore, lower-level decision-making can benefit the quality of decision-
making in an organization (Yukl & Becker, 2006). 

METHODOLOGY 

We expect that the perception of control and empowerment depend on whether one has access to information and 
is able to act on it. As both control and empowerment are a perception of the operators, an evaluation method is 
required that allows for the full immersion of the participants in a scenario (Meesters, 2014). This will increase 
the likelihood of validly measuring the changes in their cognitive states along the evaluation. One particular 
research method that facilitates this is an experiment. In an experiment, a situation can be simulated without a lot 
of resources that feels natural to the participants (. Also, it can be controlled and manipulated via several treatments 
to affect that situation. Furthermore, an evaluation was held with personnel from the Royal Netherlands Air Force 
(RNLAF). RNLAF personnel is trained to work in a hierarchic C2 environment where rank determines the 
outcome of a decision-making process. A more net-centric structure may thus be unnatural for them. Consequently, 
conducting interviews in which they must imagine such a situation would not be feasible. Therefore, we designed 
an experiment in which information availability and decision-making authority can be controlled (Meesters & 
Wang, 2020). 

Experimental setup 

In this experiment, participants were assigned to an organizational role within a hierarchy and a scenario was 
simulated in which helicopters were assigned to an important mission. In the experiment the participants had to 
ensure the helicopters were operational and ready to fly, requiring them to provide parts necessary to serve the 
helicopters and keep them operational. Spare parts could be obtained on-site, or -if not available- from other sites 
with various priorities. As spare parts and funds are scarce in the RNLAF, the parts must be acquired in the most 
efficient way whilst not interfering with the helicopters’ maintenance and mission planning. They could do so by 
completing small tasks which culminated in a decision whether or not an item must be ordered with expensive 
priority or if normal logistic support would suffice. To assist participants in their decision-making process, a DSS 
was designed that was solely used by the decision-maker to simulate the information availability associated with 
the decision-making structure. To measure the changes in the relationship between these actors, changes to the 
prescribed procedure were made. In total, three different workflows were created to simulate centralized, hybrid 
and decentralized decision-making structures. Each structure was used for 12 minutes and after a short break, 
followed by another. A full iteration of the experiment consists of three sessions in which all types of workflows 
are used. By simulating all three types of decision-making structures, participants were confronted with the reality 
of sensing a lack of control or on the other hand, feeling empowered.  
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