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Refugee Flow 

 
Georg Neubauer 
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 Roman Grüner 

 

S. Schirnhofer 

 

Abstract 

 

The on-going refugee flow is a big challenge for Europe and especially for 

multiple southern countries and subsequently for target destinations such as 

Austria and Germany. Many spontaneous volunteers provide help to the huge 

number of refugees. They organised their work partly intuitively, through social 

media or similar tools, and often guided by NGOs such as the Red Cross or 

Caritas. The media has often been full with negative contributions showing us how 

overstrained our society is with such a challenge. This experience shows that we 

have to reappraise this on-going challenge and perform research in that area. 

Exchange of information between different actors is very important for a smooth 

and successful management of any type of crisis. This applies to the crossing of a 

state border, for checking the health of the refugees, for supplying food and 

clothing as well as organising transport means and the provision of shelter. In the 

frame of the FP7 project EPISECC an expert system was developed to analyse 

systematically the information exchange between crisis managers. First interviews 

(using the mentioned expert system) of crisis managers in Austria dealing with the 

refugee crisis in the period late August to late October 2015 have shown that the 

exchange of information between mainly tactical and strategic actors was often 

limited, which is influenced by state as well as by organisational borders and 

limited harmonisation of processes. Informal channels often helped preparing for 

the next stage of crisis management. In this contribution a concept for a systematic 

analysis of processes for information exchange in the management of the refugee 

crisis will be elaborated. Systematic and quantitative analysis of the data from the 

interviews will be presented, while ensuring the requirements of data protection.   

 

Keywords: Refugee flow, interoperability, information exchange, migration, 

interoperability indicator 
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Introduction 
 

Managing a crisis requires a smooth exchange of the relevant information 

between first responders, authorities and other stakeholders. The refugee flow 

since August 2015 has been called "crisis", or the European migrant or 

European refugee crisis (CFR 2016). The people came from areas such as 

Middle East, Western and South Asia, Africa, and the Western Balkans (BBC 

2015). According to the United Nations High Commissioner for Refugees, the 

top three nationalities of the over one million Mediterranean Sea arrivals in 

2015 were Syrian with 49%, Afghan with 21% and Iraqi with 8% (ABC 2015, 

The Guardian 2015, Economist 2015, NYT 2015). Of the refugees and 

migrants arriving in Europe by sea in 2015, 58% were men, 17% women and 

25% were children.  

For UNHCR the term "refugees" recognized under the 1951 convention 

are individuals unable or unwilling to their origin to a well-founded fear of 

being persecuted for reasons such as religion, nationality or political opinion 

(UNHCR Convention 1951). "Internally displaced persons" are persons who 

have been forced to leave their homes or places of habitual residence both by 

violence or man-made or natural disasters without crossing borders. "Asylum 

seekers" are individuals who have sought international protection and whose 

claims for refugee status have not been determined.  

According to Eurostat, EU member states received over 1.2 million first 

time asylum applications in 2015 (EUROSTAT 2015). This number is more 

than double of the previous year. The four states Germany, Hungary, Sweden, 

and Austria obtained approximately two-thirds of the EU's asylum applications 

in 2015. That leads to the fact that Hungary, Sweden, and Austria are the top 

recipients of asylum applications per capita (UNHCR 2014). 

In order to manage both the incoming refugees as well as asylum seekers 

adequate information exchange between stakeholders’ turns out to be 

imperative. In this context, this paper presents a concept for a systematic 

analysis of processes for information exchange in the management of the 

refugee crisis. A systematic and quantitative analysis of the data from the 

interviews of crisis managers will be presented, while ensuring the 

requirements of data protection.  

A mandatory pre-requirement for the support of decision making processes 

in disaster, is a profound analysis of past disaster responses with focus on 

interoperability and efficiency solutions and issues of disaster management. 

For this purpose an inventory was developed within the FP7 project 

EPISECC
1
. The inventory is based on a data model, which persists of relevant 

areas of information, such as tools, processes or data and subordinated fields of 

information (e.g. process type, process name). The method of finding relevant 

information for the inventory goes from the data model over identifying 

relevant questions together with selected stakeholders being active in disaster 

management, the development of an online questionnaire, up to the final 

                                                           
1
Establish a Pan-European Information Space to Enhance seCurity of Citizens, https://www. 

episecc.eu/  
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interviews of crisis managers with focus on the strategic level in order to 

identify and analyse relevant information on the management of past disasters. 

The emphasis of this paper is the presentation of the methodology. 

Therefore the background and description of the methodology covers the 

framework of the inventory, the interface between the data collection / 

interviews with the tool and the electronic questionnaire, the description of the 

key indicators for the analysis of the interoperability, and the outcome achieved 

by application the presented analysis. The chapter results summarises the 

analysis. It turned out that the analysed migration crisis obtained indicators 

which are comparable with other crises.  
 

 

Methodology 
 

The Framework of the Inventory 

 

In order to realize the inventory, an existing framework of AIT was 

adapted, which is since many years successfully applied in Austria to analyse 

emission data (EMIKAT). This framework is allowing the implementation of 

multiple data-models of different domains (Neubauer et al 2015, Huebner et al 

2015). The framework allows consistent inclusion of heterogeneous data such 

as tables from databases or manual entry of surveys. The development of a 

specific electronic questionnaire to analyse crisis management data was the 

main adaptation. (see  

Figure 1).  

Experts using the framework can make their own logical combination of 

available data from different categories such as disaster descriptions or 

processes, tools and resources of organizations involved in the management of 

disasters. The outcome of these combinations can be made available in the 

format of tables or graphics; data can be exported and further processed using 

Microsoft Excel. Figure 2 gives an example of a table realized in order to 

combine different data collected in the scope of the analysis. 

 

Figure 1. The Framework of the Inventory 
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The principles of data management of the framework encompass multiple 

aspects such as data security (centralized data repository, distributed data 

usage), user-defined data tables (customization of input data, transparent 

calculation models) as well as documented results. 

 

Figure 2. Interface for Experts Allowing Logic Combination of Data from the 

Inventory  

 
 

The implemented datasets are free in structure and can be defined by the 

expert using the framework. The datasets are described in the metadata 

subsystem according to their datatypes, dialog behavior, multilingual names 

and the descriptions and some of their behavior rules. 

 

Figure 3. Metadata Editor for Defining New Datasets  
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As mentioned above, the framework is able to integrate data from different 

sources; in this case an electronic questionnaire was used, only. The 

questionnaire was realized to implement the methodology to analyse 

interoperability aspects developed in the strategic research program 2014 and is 

described in more detail in the next subsection. 

 

Interface to Collect Information – the Electronic Questionnaire 

 

The purpose of the Inventory is to provide information on the management 

of past critical disasters and events that occurred in the past in Europe. Data 

obtained in response to the questionnaire are extrapolated and analysed in order 

to provide information and knowledge supporting the development of a 

common information space. 

The questionnaire consists of the three main parts described below: 

 

1. Information on the respondent: This data is basic information about the 

"respondent" of the interview and is needed for quality assurance 

purposes only, it is not provided to any external institution. Only 

limited information on the respondents professional ID is requested, 

including his name, his office address, his business Email address and 

finally the phone number. 

2. Information on the respondent’s organization: This section of the 

electronic questionnaire includes general information about the 

organization (of the respondent), and also gives the possibility to 

describe the standards and data sets as well as tools used by the 

organization. Information is requested for an example on the 

organisation’s main function in disaster management, their main nature 

of specialisation, the spatial area in which they operate, their 

organisational scope and whether the organisation focuses on specific 

disaster types. 
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3. Information on disasters: The main focus of the questionnaire is the 

disaster during which the examined information exchange took place. 

In order to specify a disaster, the respondent needs to select the 

category or the type of disaster, if applicable the intensity of the event 

(e.g., magnitude of an earthquake) and multiple parameters such as the 

start date and the end date, the geographic area of the event as well as 

the population density and critical infrastructure in the affected area. 

Additional parts of the questionnaire are dedicated to collect 

information on casualties, other organizations co-operating with the 

organization of the interviewee and the processes applied in order to 

enable co-operation between the before mentioned organizations (not 

shown here). A wide range of the questionnaire is dedicated to disaster 

management processes consisting of multiple sub-processes. In order to 

analyse the quality of information exchange of co-operating 

organizations, an indicator for interoperability has been developed and 

implemented in the questionnaire. This indicator is described in the 

next subsection. 

 

A Key Indicator to Analyse Interoperability 

 

Interestingly, it has turned out during the development of the data model of 

the questionnaire that at that time no suitable indicator for interoperability was 

available in scientific literature, motivating the project team to develop such an 

indicator (Davidson 2006, Engelbach et al. 2014). Basically, the indicator 

allows quantifying the quality of information exchange based on the time 

required to set up a channel or path to exchange information, the time needed 

to exchange information, the comparison of the amount of information that has 

been exchanged and the information expected to be exchanged, and finally, the 

amount of information which could be understood (Neubauer, et al. 2015). 

Below the indicator is described in detail. 

 

 
where: 

 
Key Indicator for Interoperability (Value between 0 and 1, 0 = 

Worst Case, 1 = Best Case) 

 
Normalized Time for Setting Up an information exchange 

Channel, e.g. a frequency channel for communication (Value 0 

ideal case = no time for setting up Channel, value 1 worst case 

= worst case time to set up Channel, depending on expectation 

of stakeholder) 
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Normalized Time for the exchanging or provision of 

information  

(Value 0 ideal case = no time needed for the process of 

information exchange (ideal, not possible, the shorter, the 

better), value 1 worst case = worst case time for exchanging 

information, depending on expectation of stakeholder) 

 
Data transmitted real status (is); (Value 100 best case = all 

required data transmitted, value 0 worst case = worst case, no 

required data transmitted) 

 
Data transmitted ideal (id); always 100 (100%), all expected 

data transmitted 

 
Data understood real status (is); (Value 100 best case = all data 

transmitted understood, value 0 worst case = worst case, no 

required data understood) 

 Data understood ideal (id); always 100 (100%), all expected 

data understood 

 

The results achieved by using this indicator are presented and discussed in 

the next subsection together with the selected results from the whole 

questionnaire. 

Results  

 

Together with international partners from the FP7 project EPISECC, 46 

interviews were so far performed using the questionnaire described above. Due 

to the fact that more than 100 questions are included in the questionnaire, it is 

only possible to give some exemplary results here. 

 

Applying the Interoperability Indicator for all Type of Crisis 

 

166 processes of information exchange that took place during the 

management of various European crisis and disasters have been analysed using 

the interoperability indicator described in the previous subsection, the 

corresponding results are provided in Figure 4. 

 

Figure 4. Outcome of the Analysis of 166 Processes of Information Exchange  
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Taking into account that the interoperability indicator ranges between 0 

(worst case) and 1 (best case), only a small amount of processes (6 %) has been 

considered to be poor (0 – 0.5), 33 % to be acceptable (0.5 – 0.75) and also 33 

% to be good to very good (0.75 – 0.99). Surprisingly, 28 % of the processes 

were judged to be excellent. The results seem to be in contrast to the general 

declaration of shortcomings of interoperability within Europe. It needs to be 

taken into account, that firstly only very specific processes have been analysed, 

but not the totality of all information exchange processes taking place during a 

specific disaster. The high number of excellent processes needs a careful 

interpretation: some interview partners selected "face to face information 

exchange" of two persons (often speaking the same language) as the process to 

be analysed, therefore potentially unintentionally hiding information exchange 

problems of other processes during the same disaster. It can also not be 

excluded that the meaning of the indicator was transmitted correctly to all 

interview partners. 

 

Applying the Interoperability Indicator for the Refugee Crisis 

 

In this section the interoperability indicator describing the quality of 

information exchange with regard to the European refugee crisis are analysed, 

with information from 6 of the 46 interviews discussed in the previous section, 

which were carried out in context to the European refugee crisis.  

Despite the considerable challenges stakeholders faced, the information 

exchange of the available information between the stakeholders seems to have 

worked and achieved its aims. On average an interoperability indicator value of 

0.84 was reached, which is slightly better than the mean interoperability 

indicator value for all disaster categories (migration and refugee crises 

excluded), which is 0.79. 
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Figure 5. Outcome of the Analysis of Processes with Regard to the European 

Refugee Crisis  

 
 

As it can be seen in Error! Reference source not found. more than half of the 

relevant processes has been considered to be good to very good (0.75 – 0.99) 

and not a single process has been assessed as poor (0.0 – 0.5).   

 

Challenges and Requirements Faced while Managing the Refugee Flow 

 

The vast majority of the organizations interviewed have been 

governmental ones. Again, the majority of these organizations predominantly 

operate on all levels, i.e. strategic, tactical and operational. Only 16 % of all 

interviewed organizations operate on one level, only. Looking at the type of 

standards (including Standard Operating Procedures) and tools specified by 

interview partners to be relevant for their organizations in terms of daily or 

frequent use, results indicate a large degree of fragmentation within Europe. 

The majority of standards as well as tools were only indicated by a single 

organization, whereas exceptions include common protocols such as CAP or 

tools such as Virtual OSOCC by the United Nations. Although the interviews 

performed so far do not represent the totality of the crisis management 

organizations in Europe, they are indicative for an overall lack of 

harmonization within the European crisis management.  

The predominant category of requirements identified in the inventory is 

related to interoperability in one or the other way (34% of all identified 

requirements). Out of these requirements: 

 

 30% are dealing with improved information exchange on rather 

tactical/operational level, 
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 26% with improved information exchange on a political/strategic level, 

 26% with technical interoperability requests, 

 7% with alarming, 

 7% are related to language problems and/or taxonomy, 

 4% finally with information on/for the population. 

 

It can be seen that the number of requirements is predominated by requests 

on interoperability. The stakeholders involved called very specifically for 

information on the number of refugees within and beyond Austria/the 

countries. While the stakeholders of other disaster categories like geological- 

and hydrological disasters are also struggling with an operational picture, the 

lack of essential information is the main problem for the stakeholders of the 

migration and refugee crisis. Thus, a potential solution would be software or 

platforms, to get detailed information about the amount of refugees 

approaching specific border areas, or to manage quarters for them. Apart from 

information exchange problems, also logistic problems such as waste 

management very pointed out. Finally, the above described heterogeneity of 

procedures and standards was also identified as shortcoming 

 

 

Discussion and Conclusions 

 

Looking at the results obtained by using the interoperability indicator it 

appears that the results contradict the often mentioned requirements to improve 

cooperation, which lie particularly in the area of interoperability. One reason 

may be that interviewees were free to select the processes they wanted to 

describe. It is not unlikely that the majority of interview partners did not select 

"bad" information exchange processes, but rather good ones. For instance, no 

process of information exchange on a cross border level was analysed, 

although some interviewees specifically pointed to the almost complete lack of 

information from the neighbour country, where the refugees were coming 

from. Furthermore, it has to be taken into account that the limited number of 

interviews performed so far allows no final conclusion related to the quality of 

information exchange while managing the refugee flow in Europe. In contrast 

to the interviews performed on all type disasters, interviews related to the 

refugee crisis were all performed in Austria and only describe the situation 

from late summer to winter 2015. Apart from interoperability other 

requirements, many of them related to logistics such as communication tools, 

shelter for refugees were also pointed out. 

The authors are currently preparing a second series of interviews both in 

Germany and Austria with a focus on cross border cooperation. In addition, the 

questionnaire is partially adapted in order to better analyse the efforts required 

to coach refugees. The authors are cooperating with stakeholders to ensure the 

suitability of their approach. Of course it has to be taken into account that the 

situation changed considerably since late August 2015 (e.g. Kermani 2016, 

Grenz et al. 2015). Due to political measures leading to different type of 
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obstacles, including administrative processes as well as physical measures, 

refugees were changing their main routes to and through Europe several terms. 

New build border protection facilities forced the refugee flow towards western 

routes and reduced the number of refugees moving to target countries such as 

Germany, Sweden and Austria considerably. In addition, the attitude of the 

society towards refugees and migrants in receiving countries changed in the 

last months from a very positive attitude ("Willkommenskultur") towards a 

more reluctant one. Currently, the European Union as well as several 

neighbour countries is looking for a common approach on how to deal with the 

challenge tackled by the movement of refugees across Europe. The question 

arises if a common balanced immigration policy will be found; encompassing 

aspects such as suitable migration-rates and expatriate congregations (see e.g. 

Collier 2013, Carr 2015). In consideration of the hardly or not at all predictable 

political developments it seems to be very likely that the management of 

refugee flows as well as migration movement will continue to challenge 

European stakeholders on strategic, tactical as well as an operational level. In 

face of past shortcomings it can be recommended to continue to improve 

common processes and information exchange between stakeholders both on the 

national as well as on the international level. In this context we are attempting 

to analyse the processes applied in the management of refugee flows in order to 

identify strength and shortcomings in a systematic way. The outcome of this 

analysis shall support stakeholders in their future activities. 
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