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Abstract 

 
Many Emergency Medical Service (EMS) systems 

worldwide handle emergency rescues as well as patient 

transports and dispatchers need to assign ambulances 

to incidents manually throughout the day. The 

management of the complex system together with the 

manual assignments can easily create stress for and 

pressure on the dispatchers. Mathematical algorithms 

can help improving the dispatching quality, but then 

dispatchers still need to choose the best-fitting 

algorithm and furthermore, trust the algorithm’s 

dispatching suggestion. We propose an assistant that 

can support the EMS dispatchers. The assistant offers 

explanations for the choice of the algorithm as well as 

the dispatching suggestion in order to increase the 

dispatchers’ trust and decrease their stress. We ground 

the assistant’s design in Information Systems as well as 

Operations Research literature and thus, show how 

interdisciplinary service research can contribute in 

designing artefacts for complex service systems to solve 

real-world problems. 

1. Introduction 

Emergency Medical Service (EMS) systems 

throughout the world share the same goal: helping 

patients as fast as possible in case of an emergency. 

While emergency rescue is the main task, time-

uncritical patient transports to, from and between 

hospitals are also an important service for many EMS 

systems. Regularly, the control center faces the general 

issue of having only a limited number of ambulances for 

a dedicated region to fulfill the services.  

Within these complex systems, centralized 

dispatchers need to make the decision which ambulance 

should be assigned to which incident. In many countries 

worldwide, this management task is still done manually 

by the dispatcher possibly resulting in non-optimal 

assignments. In order to increase the probability for 

patient survival and recovery, especially emergency 

rescues demand for optimal assignments.  

For many countries, thresholds on the maximum 

response time exist. Often, EMS laws state that for a 

certain percentage of emergency calls an ambulance 

must arrive within a predefined time. Due to cost 

pressures in the healthcare sector, the number of 

ambulances that can be used within a region is strictly 

limited. Accordingly, ambulances need to be located in 

such a way that the response time requirements can be 

fulfilled. While in case of life-threatening emergencies 

usually the closest ambulance is assigned to the call, the 

dispatching of ambulances to non-critical calls might 

also take the (current) number and location of further 

available ambulances into account.  

Operations Research (OR) can not only help finding 

optimal locations for the ambulances (and relocate them 

over the day if applicable) [8], but also dispatch 

ambulances to emergencies [7], or schedule patient 

transports in order to minimize the tardiness of the 

transports [38]. 

For all these problems, various models and 

algorithms have been presented that incorporate 

different constraints and objectives. Furthermore, they 

differ in the time needed to determine either optimal or 

approximate solutions (in case heuristics are applied). 

Therefore, the pure application of such algorithms, e.g. 

by implementing them in a dispatching software, is not 

fully solving the overall issue. First, there is no one-fits-

all-algorithm that addresses all possible problems and 

contexts in ambulance management. In case of an 

emergency rescue, minimizing the response time is the 

ultimate goal. In contrast, for a time uncritical patient 

transport minimizing the travel distances or late arrivals 

might be the aim. Thus, we argue that the dispatcher 

needs to select the appropriate algorithm for the context 

of the dispatching task.  

Proposing that leads to the next issue as dispatchers 

are usually not able to understand and select the 

appropriate algorithm for the given task due to a lack of 

knowledge in OR. Algorithms in OR are complex and 

the selection of the best-fitting algorithm – including the 
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suitable constraints and objective(s) – for a given 

context requires an in-depth understanding of the 

algorithms. Moreover, in case of emergency rescues, the 

dispatcher needs to make time-critical decisions and 

may be subject to continuous stress. Similarly, the 

required cognitive effort to make the dispatching is high 

given the EMS context. 

Supporting individuals in decision-making and the 

selection of a certain item is investigated in Information 

Systems (IS) research in the context of decision support 

systems (DSS) and recommender systems (RS). These 

systems support individuals, for example, in deciding 

which display format fits best for a given situation [40] 

or deciding which camera fits best in a shopping agent 

[46]. The decision and recommendation can also be 

grounded by such a system via the provision of 

explanations [17] increasing the individuals acceptance 

[50], trust, and adoption [46] of the recommendation or 

decision, while at the same time reduce the users’ 

cognitive effort [48].  

We argue that a dispatching software should use 

multiple algorithms that are then selected and combined 

in their best way based on the current context. In order 

to support the dispatcher in the proper selection of the 

algorithms we propose an assistant system grounded in 

DSS and RS research for two reasons. Firstly, we 

combine those research fields (IS and OR) to solve our 

general problem in the domain of EMS. Secondly, we 

generalize the proposed solution to the more abstract 

problem class [18], enabling users with limited expertise 

to utilize expert knowledge or advanced functionality, 

e.g. OR algorithms.  

 
Figure 1. Summary of the content 

Figure 1 summarizes the content of this work: 

dispatchers need to assign ambulances to emergency 

rescues and patient transports resulting in a very high 

workload and possibly stress. OR algorithms can be 

applied to determine assignment suggestions, but 

dispatchers might not trust the algorithms, also due to a 

probably lack of OR knowledge. A semi-automatic 

assistant can help increase the trust by explaining the 

suggestions. Our research addresses the following 

research question:  

How to design an assistant for supporting the 

selection of dispatching algorithms in order to 

increase the individuals’ acceptance of as well as 

trust in the assistant, decreasing the users’ cognitive 

effort, and increasing the decision quality?  

To answer the question we combine knowledge from the 

areas of OR as well as IS to investigate the phenomena 

in an interdisciplinary approach as outlined in the 

following. Hereby, we focus on the design of an 

assistant to support the dispatcher managing complex 

service system in an interdisciplinary approach [32]. 

Based on Ostrom et al. [33] we involve “multi-

disciplinary teams with different approaches, [as] 

Service design is one of the areas in which the support 

of interdisciplinary dialogues and integration of theories 

is crucial”. By doing so we show that interdisciplinary 

service research can successfully be applied to solve 

real-world problems. 

2. Foundations and Related Work  

2.1. Operations Research Literature 

Emergency Medical Service (EMS) systems as they 

exist worldwide are very complex. While there are 

differences between the systems, they share one goal: to  

serve as many emergencies as possible within the 

maximum response time (given by law). Besides the 

time-critical emergency rescues, many EMS systems 

also handle transports of patients to, from, or between 

hospitals. These transports are usually not time-critical 

and can often be scheduled. Either one set of 

ambulances is used for both services or two distinct sets 

exist. Then the dispatching of emergency ambulances is 

in independent of the dispatching of transportation 

ambulances, as patient transportation ambulances are 

usually not suitable for emergency rescues and using an 

emergency ambulance for patient transports lead to 

unnecessary cost and a decrease of coverage. 

Still the most common dispatching rule in many 

EMS systems is to assign the closest idle ambulance to 

(life-threatening) emergencies, even though Carter et al. 

[10] already showed that this approach is not always 

optimal for the system. Obviously, it is important for 

life-threatening emergencies to arrive at the scene as fast 

as possible. For some countries, an EMS law even 
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demands this. Dean [11] studied this dispatching rule 

and found that implementing also other rules could 

improve the overall response time performance.  

Figure 2 gives an example for the dispatch policies. 

If in part 1 the emergency E1 that emerges first is life-

threatening, ambulance A2 will be assigned as it is the 

closest idle one. This means that emergency E2 that 

emerges after E1 cannot be reached by an ambulance 

within the maximum response time as ambulances A1 

and A3 are further away. If the emergency is not life-

threatening, it is also possible to assign ambulance A1 

that can arrive at E1 within the defined maximum 

response time. Then, emergency E2 can be served by 

ambulance A2 and in both cases an ambulance arrives 

within the maximum response time (part 2 of Figure 2). 

E1

E2
A1 A2

A3

1

E1

E2
A1 A2

A3

2

 
Figure 2. Example dispatch policy 

Only few researchers have studied other dispatching 

rules. Andersson and Värbrand [3] adopted alternative 

dispatch rules for low priority calls while they do not 

look for optimal dispatching rules. Schmid [39] used 

approximate dynamic programming to find dispatch 

policies and showed that deviating from the closest idle 

rule for non-life-threatening calls can improve the 

overall performance. Recently, Jagtenberg et al. [24] 

have presented a dispatching heuristic that significantly 

reduced the fraction of late arrivals in their study with 

the drawback of an increased average response time. 

Patient transports can be either scheduled in advance 

or assigned to ambulances immediately before the 

transport needs to take place. This depends on the policy 

of the EMS system as well as on the point of time the 

transportation task emerges. Parragh et al. [34] 

introduce formulations and solution approaches for the 

static patient transportation problem with different types 

of ambulances. Of course, solving a mathematical 

formulation to optimality can only be applied in practice 

if all patient transport tasks are known in advance, e.g., 

the night before, and if the problem size allows for a 

solution in acceptable time. If this is not the case, 

heuristics are necessary in practice. If none or only part 

of the tasks are known in advance and the rest becomes 

known throughout the day, scheduling the tasks 

resembles an online problem. Ardekani et al. [4] present 

three heuristics for the patient transportation problem: a 

simple heuristic that either can be used directly or to 

determine a starting solution for the more advanced 

second heuristic that further improves the solution. The 

third heuristic inserts short-term demand into the 

existing schedule in real-time. For the online case, but 

when rescheduling is possible, Kergosien et al. [26] 

propose a tabu search heuristic, which is called every 

time a new transport emerges. Schilde et al. [38] study 

the problem of incorporating unknown but expected 

return transports for the patients. They model it as a 

dynamic stochastic problem and propose four advanced 

variants of metaheuristics. While the presented results 

are promising, the problem will not be applicable for all 

EMS systems and the approaches might also be too 

complex for some users. 

Many papers study either emergency rescues or 

patient transports, only few investigate both problems 

simultaneously. Kergosien et al. [25] built a generic 

discrete event simulation-based analysis model that 

studies the management of a fleet of ambulances with 

the aim of optimally serving emergency requests as well 

as transporting patients between their homes and 

hospitals. Note that for this paper we make two 

assumptions: 

(1) Two distinct sets of ambulances are used for 

emergency rescues and patient transports leading 

to disjoint sets of algorithms for both services.  

(2) In case of life-threatening emergencies, always the 

closest idle ambulance is assigned. 

Due to the first assumption, patient transports and 

(non-life-threatening) emergencies demand for different 

dispatching algorithms. Depending on the objectives 

and the current point in time, varying algorithms can be 

necessary and useful for both problems. This means that 

for each incoming call one out of multiple algorithms 

has to be chosen in order to efficiently dispatch an 

ambulance to the incident. 
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2.2. Information Systems Literature 

In IS research, there exist various concepts and 

classes of systems aiming to support users with making 

decisions. One class of such IS are DSS that aim to 

provide decisional advice [45] to enable faster, better, 

and easier decision making. DSS are applied, for 

example, for a medical diagnosis [9], or supervising a 

nuclear power plant [31]. In order to explain to the user 

why the system performs a certain action, suggests a 

specific decision, or outputs a final result, DSS provide 

‘decisional guidance’ [41]. Another class of systems are 

Expert Systems (XPS) that aim to support humans with 

their decision making process by emulating the 

decision-making ability of a human expert [23]. XPS 

and the related Knowledge-Based Systems (KBS) guide 

humans through complex decision problems, using an 

integrated knowledge base. A more modern class of 

systems support users’ decision-making are RS based on 

the previously collected and aggregated 

recommendations from other humans [36]. The main 

feature of RS is the knowledge base that is developed by 

either explicitly asking the users for their preferences 

[35], or learning from their prior usage behavior. We 

summarize all these systems that aim to support users’ 

decision-making under the term ‘decision aids’ for 

brevity, acknowledging that these are actually all 

distinct research streams. Decision aids integrate the 

expertise of one or more experts in a given decision 

domain and intended to provide a specific 

recommendation to a given problem and/or provide 

expert advice that assists the user in making a better 

decision than when unaided [6].  

In order to increase the users’ acceptance of the 

provided decisions, suggestions, or results [50], 

decision aids can provide explanations [37, 17] that 

describe what the system knows, how it works, and why 

specific actions are appropriate [42]. Decision aids are 

implemented for many contexts and the positive effect 

on the users’ acceptance and adoption is shown, for 

example, in the context of online shopping and e-

commerce [2, 46]. Related to the users’ trust into the 

provided support is the trust into provided support. 

Researchers investigate the effect of explanations on 

trust building in the context of decision aids [46, 47]. 

Decision aids are also implemented for other context. Li 

and Gregor [29] investigate online advisory services, a 

form of decision aids, with a build in explanatory 

facility. Their findings show that the explanations 

provided by the explanatory facilities result in an 

improved decision-process satisfaction and decision-

advice transparency [29]. Decision aids are also 

investigated in the context of emergency management 

information systems. Shen et al. [40] conduct two 

experiments and show that decision makers tend to not 

choose the most appropriate display format. In contrast 

to this, when users are supported in their decision 

making by provided decisional guidance, their 

performance, measured as decision accuracy as well as 

decision speed, increases [40].  

In summary, the research on decision aids in IS 

research is a sound grounding for addressing our 

research question. The existing research on how to 

support users’ decision making in order to improve the 

decision accuracy while at the same time ensuring the 

users’ acceptance and trust of the decision is applied for 

the grounding of the dispatch assistant design.  

3. Design Science Research Project 

Design Science Research (DSR) aims to design a 

solution for a given class of problems [18, 22]. 

Moreover, DSR aims to balance rigor by following 

established research methods as well as incorporating 

existing theoretical knowledge and relevance by 

addressing practically motivated issues as well as 

evaluating the design outcome in the practice [21]. We 

argue that the support of EMS dispatchers in the 

selection of the proper algorithm is an important 

practical issue. The OR literature shows that, depending 

on the context and the objective, there are several 

suitable algorithms. However, the selection of the best-

fitting algorithm requires both, an understanding of the 

context (given for the dispatchers) and the algorithm 

itself (lacked by the dispatchers). Moreover, usually a 

dispatcher needs to decide on the ambulance assignment 

immediately in case of an emergency. This situation can 

result in an increased stress level for the dispatcher and 

increases the possibility for making wrong decisions.  

From a more abstract point of view, the selection of the 

proper algorithm is a decision task and there is valuable 

research available to support individuals’ decision-

making. In order to address this problem, we started a 

DSR project to design an assistant system supporting 

EMS dispatchers in the selection of the best-fitting 

algorithm. We decided to apply the DSR approach due 

to the high practical relevance of the addressed problem 

and the existing theoretical knowledge on supporting 

individuals’ decision-making.  

 

For the DSR project, we choose a setting with three 

collaboration partners: an EMS software company, a 

software company that implements the algorithms, and 

dispatch centers of several EMS regions. The first 

software company gives access to the input data and the 

interface in order to execution the dispatching 

suggestion if the assistant accepts it. The second 

company implements the algorithms and connects the 

tool to the EMS software via the given interface. The 

assistant as the user’s interface chooses the best-fitting 
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algorithm as well explains the choice and the resulting 

dispatching advice. Figure 3 displays the general 

structure of the three components and the flow of 

information between them. 

 

 
Figure 3. Structure of the components 

Our DSR project follows the suggestions by 

Kuechler and Vaishnavi [28] and is currently between 

the stages problem awareness and the suggestions of the 

design. In the following section, we outline the design 

of the EMS assistant grounded in OR and IS literature. 

Subsequently, we briefly sketch the planned evaluation 

of our design.  

4. Designing a Semi-Automatic Assistant 

We are currently in the stage of deriving the theory-

grounded design principles for EMS assistants. In the 

following section, we briefly discuss the current version 

of the two design principles (DP1 and DP2) with respect 

to the underlying OR and IS literature.   

DP1: Semi-automatic ambulance dispatching based 

on mathematical algorithms  

The selection of a dispatching algorithm is based on 

the users’ input and the actual context. The first 

important keywords are emergency rescue and patient 

transport. Based on these keywords, the request 

category is determined. For both categories, disjoint sets 

of algorithms are available. Additional input parameters 

for choosing the best-fitting algorithm are the 

emergency level for emergency rescues and the pick-up 

time for patient transports. 

We argue the implemented EMS is context-aware 

[1]. It monitors the calls and is able to detect keywords 

based on speech-to-text recognition. The information is 

then used by the EMS assistant to pre-select certain 

input parameters for the recommendation.  

 

Table 1 shows the possible dispatching algorithms 

for emergency rescues. As mentioned above, for life-

threatening emergencies always the closest idle 

ambulance is assigned to minimize the response time for 

these incidents individually. For all other emergency 

incidents, different heuristics can be applied, depending 

also on the chosen objective.  

 

Table 1. Emergency rescue 

Incident Objective Method 

Life-

threatening 

Min response 

time 

Closest idle 

policy 

Non-life-

threatening 

Min average 

response time 
Dispatching 

heuristic(s)  

(e.g., [24]) 

Min overall 

lateness 

Min weighted 

sum of both 

 

To contrast this with regard to patient transportation 

requests, Table 2 outlines applicable methods and 

differentiations based on the time the request arrives in 

the call center. If requests are known the day before, 

they can already be planned before, using either an exact 

approach or a heuristic. For the heuristic, different 

options exist that vary in the complexity, solution 

quality and run time. Based on former experience with 

EMS call center managers, algorithms might need to be 

comparably easy to understand in order to trust their 

suggestions, while for others it is sufficient to know the 

general idea of the algorithm and the applied objective. 

It is also a strength of our approach that it actually 

allows the implementation of multiple alternative 

algorithms that can then be chosen by the particular 

dispatchers of each EMS region instead of developing 

individual tools for each region and thereby decreasing 

the development effort and increasing the usability for 

many EMS regions. 

Even though tasks may be known in advance, it is 

also possible in practice that none of them is scheduled 

in advance, but only throughout the day. Then, an online 

approach can be applied. If more than only the next task 

is considered, this look-ahead can be incorporated into 

the decision-making and possibly improve the solution 

[13]. Demand that emerges only shortly before the pick-

up time can also be integrated by online approaches. If 

future tasks are already scheduled but can be 

rescheduled, if necessary, then heuristics can be used 

that deliver solutions in a matter of seconds. 

For all approaches different objectives can be used 

(and therefore chosen by the dispatcher), either 

depending on the current situation or fixed by a general 

policy. For the provider minimizing the driving times is 

usually the main goal in order to minimize the cost for 

staff and vehicles. For the patients (as well as hospitals 

and practices), it is most important that the ambulance 
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arrives in time. The corresponding objective minimizes 

the lateness of the ambulance arrivals at the pick-up  

and/or drop-off locations. Often, a tradeoff between 

driving times and lateness is most relevant for practice. 

Then, a weighted sum of the two objectives can be used. 

 

In IS research, there are also supportive findings on 

the positive effects of decision aids on the decision 

quality [43]. While the OR algorithms can determine 

good (or optimal) dispatching decisions, the user (i.e., 

the dispatcher) usually does not trust immediately a 

computed decision without further information. IS 

research has shown that decision aids with individual 

explanations can lead to a users’ trust in and acceptance 

for the recommended decision [46, 50]. In addition, 

explanations also decrease the user’s cognitive effort 

[48], as he does not have to determine the best 

dispatching decision himself. 

DP2: Provide explanations for semi-automatic 

ambulance dispatching   

Providing explanations aims to increase the 

dispatchers’ trust in the recommendation as well as their 

acceptance and adoption of the assistant itself [5, 50, 

46]. To guarantee a recommended solution that takes 

into account all given regulations (such as time 

constraints) suitable dispatching algorithms have to be 

applied. The intended assistant has to guide the 

dispatchers through the application of the available 

algorithms as well as the selection of the offered 

options. This independent guidance has to be provided 

by enabling the dispatcher in understanding the selected 

characteristics (see table 2) and their influence on the 

proposed result. Therefore, the assistant considers 

available information, collects necessary input, and 

generates appropriate dialogues to interact with the 

respective dispatcher. 

Based on these input parameters the assistant is able 

to process the mathematical algorithms and the 

optimization internally with the goal to solve the given 

situation best with the given conditions. Furthermore, 

the presentation of the calculated solutions is enriched 

by human understandable explanations that enable the 

dispatcher to appreciate and accept the 

recommendation. Figure 4 depicts a mockup of the 

intended EMS assistant for an existing dispatching 

software.  

 

In summary, we propose two theory-grounded 

design principles for an EMS assistant. The first design 

principle describes how the assistant supports the EMS 

dispatcher in the semi-automatic selection of the 

appropriate algorithm for the current decision context 

Table 2. Patient transport 

Incident Method Characteristics Objective 

Short-term 

demand 

Online dispatching 

(e.g., [13]) 

Simple and fast; best solution for a single 

task; drawback on the system wide 

performance 

Min lateness 

Min driving time 

Min weighted sum of both 

Heuristic (if 

rescheduling is 

possible) (e.g., [26]) 

Varying complexity; fast; improvement of 

the overall performance; changes in the 

schedule necessary 

Min lateness 

Min driving time 

Min changes 

Min weighted sum 

Known the 

day before 

Online dispatching 

(e.g., [13]) 

Simple and fast; best solution for a single 

task; drawback on the system wide 

performance 

Min lateness 

Min driving time 

Min weighted sum of both 

Simple heuristic 

(e.g., [4]) 

Simple and fast; easy to explain; drawback 

on the solution quality 

Min lateness 

Min driving time 

Min weighted sum of both 

Advanced heuristic 

(e.g., [4]) 

More complex; difficult to explain; still 

fast; improved solution quality 

Min lateness 

Min driving time 

Min weighted sum of both 

Exact solution (e.g., 

[34]) 

Optimal solution; time consuming; use of a 

(commercial) solver or complex solution 

method necessary 

Min lateness 

Min driving time 

Min weighted sum of both 
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aiming to increase the decision quality regarding the 

defined objective. Design principle two states that the 

EMS assistant should provide explanations for the 

suggested algorithm and the dispatching decision in 

order in increase the users’ intention to use the EMS 

assistant, increase the users’ trust into the EMS 

assistant, and decrease the users’ cognitive effort.  

 

DP 1

DP 2

Figure 4. EMS assistant mockup 

5. Instantiation and Evaluation 

Following the DSR approach according to Kuechler 

and Vaishnavi [28], the next step after the design 

suggestions is the instantiation and evaluation of the 

design. In the following, we briefly outline the planned 

instantiation of the design as well as the evaluation.  

For the instantiation of the EMS assistant design, we 

collaborate with several EMS dispatching centers and 

two software vendors developing the EMS software and 

the dispatching tool that contains the algorithms. The 

second software vendor will develop, in close 

cooperation with us, the EMS assistant and include it 

into the existing product that is again connected to the 

EMS software. As the EMS assistant is used in a critical 

environment, ultimately, the software is used to dispatch 

ambulances that are intended to save human lives. The 

software vendor will ensure the stability and correctness 

of both, the software and the underlying algorithms. 

This evaluation is out of scope for our research project, 

we will focus on the evaluation of the EMS assistant 

with respect to the validity of the suggested two design 

principles. The evaluation itself will be conducted in a 

controlled field setting with the actual software users 

(i.e., dispatchers). 

As outlined in the previous section, we propose two 

design principles that influence, in total, four dependent 

variables. In order to test the proposed design, Gregor 

and Jones [19] suggest to formulate testable 

propositions. In the following, we discuss the testable 

propositions (P1 to P4) and a research model for the 

evaluation of our design.  

Research on decision aids in various contexts 

showed the positive effects of using a decision aids on 

the decision quality [20, 43, 49]. Following the existing 

findings, we argue that the usage of the EMS assistant, 

especially the semi-automated algorithm selection, will 

increase the decision quality with the respect to the 

current objective as formulated in:  

P1: Using the EMS assistant increases the decision 

quality regarding the current objective. 

Providing explanations in the context of decision 

aids has a long tradition in IS research and the existing 

empirical findings support the positive effects [14, 12, 

16, 30, 17, 15, 48]. In the context of our research, we are 

especially interested in the effect of the explanations on 

the users’ acceptance and trust of the provided 

recommendation as well as the effect of the users’ 

cognitive effort. Researchers demonstrated the positive 

effect of providing explanations in order to increase the 

users’ acceptance of the recommendation or more 

general the outcome of decision aids in various studies 

[14, 17, 27]. We argue that the provision of explanations 

by the EMS assistant on how the dispatching decision 

was made and why this is a good (or the best possible) 

solution, the users’ acceptance of the dispatching is 

increased as formulated in: 

P2: Using the EMS assistant and providing 

explanations increases the users’ acceptance of the 

recommended dispatching solution.  

Similar to the acceptance, the users’ trust in the 

decision aids and their recommendation are subject to 

research in the IS domain [2, 46]. Especially in this 

critical context, the dispatching of ambulances, 

providing explanations on how the dispatching routing 

was done and why the presented solution is the best 

fitting solution will increase the users’ trust into the 

EMS assistant as formulated in: 

P3: Using the EMS assistant and providing 

explanations increases the users’ trust into 

recommended dispatching solution.  

The usage of decision aids can also affect the users’ 

cognitive effort as the individuals cognitive capacity is 

eased [48, 44]. Using the EMS assistant, the dispatcher 

can focus on the direct assignment of the ambulance as 

the assistant already calculated the best fitting 

dispatching routing for the current context. 

Accordingly, we argue: 
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P4: Using the EMS assistant decreases the users’ 

cognitive effort. 

 Figure 5 depicts our research model and the four 

testable propositions for the evaluation of our design.  

 

 
Figure 5. Research model 

6. Conclusion and Outlook 

This paper contributes to theory as well as practice 

by discussing an important challenge, the optimal 

dispatching of ambulances. Moreover, the related class 

of problems, i.e., the support of human decision making 

for limited resources in varying contexts, is investigated. 

We address this challenge in a DSR project that enables 

us to incorporate theoretical knowledge from OR as well 

as IS research and evaluate the resulting theory-

grounded design in a real-world situation. In this paper, 

we provide the problem awareness as well as the initial 

suggestions for the theory-grounded design principles. 

In addition, we discuss the upcoming evaluation and 

present the evaluation model, grounded in existing 

theories from the IS literature. We propose the design of 

a semi-automatic assistant for ambulance dispatching in 

EMS systems. It chooses the best-fitting dispatching 

algorithm for the individual context, displays the 

suggestion and offers explanations for the choice of the 

algorithm as well as the suggestion for the dispatching. 

By combining knowledge and research principles from 

different fields, we show that interdisciplinary service 

research can successfully be applied to solve real-world 

problems in complex service systems [32, 33].  

The dispatching decision becomes more complex 

when considering the need for more than one 

ambulance. In addition, in Germany the dispatcher also 

coordinates the emergency doctors, which usually arrive 

at the scene in separate vehicles. In addition, as 

ambulances can usually only transport one patient at a 

time, more than one ambulance must be dispatched to 

incidents involving multiple patients. Then, the 

dispatching problem gets more difficult and the decision 

complexity increases.  

When the relocation of ambulances is part of the 

daily routine, the dispatchers also need to decide about 

those. Relocations can also be connected to the 

dispatching. While it is easier to only decide which base 

an ambulance is sent to after the patient was dropped off 

at the hospital, idle ambulances might actually be 

relocated to another location to improve the coverage of 

the considered region, for example when an ambulance 

was dispatched to an emergency and therefore left its 

base. Obviously, the workload for the dispatcher 

together with the decision complexity increases 

significantly.  Then, the assistant could additionally 

propose relocations and explain possible options. 

Future work could also include adding a forecast and 

prediction component into the EMS and the dispatching 

module. The forecast could include current and historic 

traffic situations, e.g. in order to avoid regular traffic 

jams in a city area. Moreover, the forecast could 

estimate future demand for regular ambulance 

transports as well as emergency rescues based on 

historic data. In doing so, the EMS dispatching itself 

could be further improved. Although, there are various 

opportunities for improving the dispatching using 

advanced analytical features, however, the human factor 

still needs to be considered. EMS dispatchers will 

require assistance in the utilization of these advanced 

analytical features, again, in order to ensure the 

individuals’ trust as well as acceptances of the optimal 

dispatching. 
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