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Investigating the adoption of 
decision support systems in a 

multi-stakeholder system
A case study in flow control at Schiphol Airport

Have transparency in decision making

Flow moderator and flow guider should be able to know which 
decisions are made and what the reason for these decisions is, to 

enable them to pursue their operational goals.

Engage in the decision making process

Flow moderator and flow guider should have the opportunity to give 
input supporting their goals during the decision making process, at an 

early stage where the initial plan is made, but also right before the 
execution. 

Have formalized interactions with the flow controller

Flow moderator and flow guider should have standard interaction 

moments, that fit within their and the flow controller’s current 
workflows and are formally agreed on. 

Negotiate with the flow controller

Flow controller should discuss different decision options with flow 

moderator and flow guider to reach a consensus about a decision that 
has integral benefits. 

Decide based on consequences of actions

The DSS should provide decision makers with the option to 

simulate the consequences of flow balancing decisions 
through simulation of the effects and therefore select the most 

effective option.

Receive explanation of recommendations

DSS should provide explanations to decision makers 
that explain why decisions are taken, based on the 

effect these decisions on the situation. 

Receive alert in case of change 

DSS should filter changes in information according to relevance 
on previously made plan and only alert decision maker in case 

it might require reconsideration of the plan. 

Plan decisions ahead

The DSS should enable decision makers to make an initial 
decision plan and record this in the DSS before the critical 
moments, that can be adjusted in case of large changes i

Gather subjective insights alongside predictions

The DSS should stimulate decision makers to gather 

subjective insights, either from their own experience or 
from stakeholders, helping them to maintain their 

contextual awareness and validate recommendations. 

Know the confidence of predictions

The DSS should show the quality of the predictions made 

based on the quality and certainty of the data input used that 
should enable decision makers to determine whether they can 

trust the recommendations made. 

Give feedback on recommendations

The DSS should enable decision makers to give 

feedback on the recommendations generated by DSS 
after peak moment has passed, which are used t
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Represented by: 

Guidelines for integration in multi-
stakeholder system

Guidelines for user interaction design

Potential adoption barriers for DSS in the multi-stakeholder system: 

Approach

Through conducting observations 
and an interview study (n=11), 
the current interactions occurring 
in the decision-making process 
were identified. Both between 
the DSS and the flow controller 
and between the flow controller 
and the flow moderator and flow 
guider. Afterwards, the effects of 
the introduction of the DSS are 
discussed and both opportunities 
and adoption barriers were 
identified. Based on these, 
design guidelines are formulated 
for the interactions on two levels, 
both between DSS and user and 
between stakeholders. 

Context

Schiphol aims to automate decision making 
processes in their operation. But adoption 
issues can be foreseen within the multi-
stakeholder system that it will be 
implemented in. Interactions between the 
decision support system (DSS), users and 
their environment influence the adoption 
[Sitorius, 2016]. Research regarding adoption 
in a multi-stakeholder system mention the 
effects of introducing a DSS on stakeholder 
interactions, f.e. lack of transparency 
[Bodelier, 2024; Suresh, 2015], disruption of 
(power) relations [Haque, 2024], and an 
increased need for communication 
[Pontefract, 2018; Figueras, 2024]. But 
research still lacks actionable guidelines for 
considering this in the design of a DSS. 

In the current decision-making process, tensions are present between 
flow controller, flow moderator and flow guider due to a lack of mutual 
understanding and a lack of transparency. Although, flow 
controllers do have a large dependency on the interactions with the 
other parties in the decision-making process. 

In the current decision-making process, flow controllers use a 
combination of different sources of information for their decision-
making, from the DSS, camera images and input from both the flow 
guiders and flow moderators. As information in the current DSS is not 
always accurate and does not represent the complete situation.  

Possible deterioration of interactions between flow 
controllers, flow moderators and flow guiders

Flow controllers experiencing difficulties combining 
subjective insights with recommendations given by DSS


