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1 Objective of this document and usage 

In a decree of 3 April 2018, the North Rhine-Westphalia Ministry of the Interior provided the 
final report on the “Coordinated process civil protection”1. The report lists major hazards, which 
have been identified (floods, extreme weather, release of hazardous substances, pandemics 
and animal epidemics as well as the failure and malfunction of critical infrastructure – KRITIS). 
Events occurring simultaneously are considered a particular risk: “Numerous people, animals 
and industrial facilities will be affected when flooding, extreme weather and power failure 
coincide. To cope with the impact of these events, preliminary planning is crucial. Those 
conceivable risks combined with densely populated North Rhine-Westphalia set this area apart 
from most other regions of Germany.” 

The final report imposes an obligation: “The disaster control authorities must deal with the 
hazards outlined in this report. They will orient their plans and training courses towards dealing 
as competently and quickly as possible with probable and particularly dangerous incidents in 
the hazard areas identified.“2 

It is necessary, but not sufficient, to use existing legal, organisational and / or technical room 
for manoeuvre to achieve these objectives. According to the research working group in the 
AGBF NRW – AK-Forschung -, the responsible authorities can perform their tasks more 
effectively and efficiently with innovative concepts and new or further developed technologies. 
Tight public budgets notwithstanding, optimisations and improvements are necessary. This 
does not only apply to the field of disaster control, but also to  fire protection and rescue service. 
For years now, AK-Forschung has therefore outlined the research needs of authorities and 
organisations with security tasks in the field of non-police emergency response in North Rhine-
Westphalia in the form of a survey derived from experience. The present version continues the 
inventory of research needs of December 2016 (Version 3.0) and substantiates them in many 
aspects. 

There are various national and European funding and support possibilities for the 
implementation of research needs arising from practice. The last pages of the Federal 
Government's Framework Programme "Research for Civil Security 2018 - 2023" contain a list 
of national programmes and funding opportunities relevant to security issues. However, the 
above-mentioned Framework Programme of the Federal Government is likely to be one of the 
most important platforms for realising the research needs of practitioners. It highlights the 
support and protection of rescue and emergency forces of the BOS as a key priority3. Another 

                                                

1 Erlass des Ministerium des Inneren des Landes Nordrhein-Westfalen (Decree of the North Rhine-Westphalia Ministry of the 

Interior) -; 03.04.2018; 32-52.00.02; Grundlagenbericht - Koordinierter Prozess Katastrophenschutz in Nordrheinwestfalen / 
Aktuelle und zukünftige Herausforderungen; Ministerium des Inneren des Landes Nordrheinwestfalen (Basic Report - Coordinated 
Disaster Management Process in North Rhine-Westphalia / Current and Future Challenges; Ministry of the Interior of the State of 
North Rhine-Westphalia) 

2 Basic Research Report - Grundlagenbericht; reference as above, chapter 7, page 12 

3 The framework programme addresses the BOS as defined by the Federal Office for Civil Protection and Disaster Assistance -
BBK-. According to the BBK definition, the abbreviation BOS refers to all "state agencies (police and non-police) as well as non-
state organisations that are responsible for maintaining and/or re-establishing law and order. Specifically, these may be the 
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key task for the future is to exploit the diverse opportunities and potential of digital 
transformation for the development of civil security solutions. The transfer of civil security 
solutions into practice is also the subject of the support measures from the programme. 

In this document, the abbreviation npBOS will be used for the authorities and organisations 
with security tasks in the field of non-police emergency response in North Rhine-Westphalia in 
order to distinguish it from the definition given by the Bundesamtes für Bevölkerungsschutz 
und Katastrophenhilfe - BBK - (Federal Office of Civil Protection and Disaster Assistance). It 
is possible that the relevant actors within the NRW police force will share the research needs 
described in this document. However, no coordination or consultation has taken place. As the 
AK-Forschung does not claim to be able to describe the possibly deviating and specific 
research needs from a police response perspective, this distinction seems necessary. 

This document is intended to convey the research needs of authorities and organisations with 
security tasks in the field of non-police emergency response in NRW in order to address and 
implement them using existing programmes. 

In research projects, AK-Forschung always considers the npBOS partners in applying findings 
in practice. They play an essential and independent role as a full consortium partner alongside, 
for example, universities and industrial partners, in defining the intended research results, in 
describing deployment scenarios and technical requirements from a practical point of view and 
finally in evaluating the results. 

A complete and unabridged dissemination of this document, even without the knowledge and 
consent of AK-Forschung, is expressly welcome. In addition to the npBOS and their 
associations and umbrella organisations in the Federal Republic of Germany, the target groups 
of this document are also federal and state ministries concerned with the subject, project 
sponsors, scientific universities and institutes which are or want to become active in the field 
of security research. 

Any use of the contents or extracts of this document is expressly welcomed, even without 
knowledge or consent of the author, the workgroup Research within the AGBF NRW. In 
addition to the npBOS, their associations and umbrella organisations in the Federal Republic 
of Germany, the target groups of this document include federal and state ministries concerned 
with the subject, project sponsors, academic institutions which are or want to engage in 
security research. 

Any other use of the contents or extracts thereof is only permitted with the consent and 
permission of the author, the AK-Forschung within the AGBF NRW, and with acknowledgment 
of the source.  

                                                

police, fire services, the THW, emergency management agencies of the federal states ("Länder") or private aid organisations, 
provided they are involved in civil protection." See glossary on the website of the Federal Office for Civil Protection and Disaster 
Assistance (https://www.bbk.bund.de/DE/Servicefunktionen/Glossar/_function/glossar.html?lv3=1948880&lv2=4968152) 
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2 Why research? An introduction 

The protection tasks of the npBOS form an integral part for ensuring the availability of public 
services. The AK-Forschung is convinced that these tasks are not going to change 
fundamentally but rather be extended. Due to the focus of the protection tasks and the financial 
framework of the cities, towns and districts, there are determining factors, which force these 
organisations to justify more frequently than before the way in which they perform their tasks, 
the technical resources they use and many other matters. One of the reasons is the growing 
internationalisation, with a tendency towards pan-European comparisons. 

Moreover, demographic change calls for rethinking the means used or the concepts applied 
today. Because of this, the pressure to adapt certain procedures is increasing. Professional 
help must tie in with the population's self-help capability, though the extent of this ability varies. 
The involvement of volunteers in existing deployment concepts has also been insufficiently 
examined to date, and existing research findings have not yet been sufficiently considered or 
linked. In this respect, the pressure to adapt is becoming even stronger. In addition, the 
objective of research projects is to review and update the previous basic assumptions in order 
to create a solid and verifiable basis for future technological and organisational concepts. 

Today, the long and wide experience of the authorities coupled with their profound knowledge 
guarantee a high quality of the services offered to the public. This provides a solid foundation 
for facing the necessary changes. Eventually though, the solutions resulting from the well-
established approaches will reach their limits. Consequently, the solid foundation consisting of 
experience and knowledge should be complemented and enhanced by innovative concepts, 
technology and methods. 

Generally, most practitioners hold innovative ideas, which could contribute to tasks being 
performed better or with reduced effort and costs. However, developing an idea to a concept 
ready for implementation or a marketable product quickly exceeds the scope of those 
responsible. 

In this respect, the research needs compiled in this document relate to the rather classical fire 
and rescue services and the management of a wide variety of disaster situations. Going further, 
they also include system-related issues. In the opinion of AK-Forschung, recommendations 
and expert opinions on changing existing structures are problematic, e.g. in order to change 
the economic burden on various social actors, if the planned activities feed into political 
discussions without scientifically sound consideration of interdependencies and verifiable 
effects and are possibly even implemented. Such recommendations can therefore be the basis 
for detailed scientific considerations and studies, but can never replace them. 

AK-Forschung has made it its goal to promote innovation development and thus support the 
necessary advancement. AK-Forschung is particular keen on the research results providing 
an additional hedge for the authorities and a scientific foundation for general assumptions. In 
this way, AK-Forschung would like to contribute to supporting the relevant organisations in 
their efforts to fulfil their responsibilities and maintaining a high level of quality. 
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Research results, like medals, have two sides: New findings and results may increase the 
pressure to change, but they also serve to justify the way in which tasks are performed today 
and how the tax revenues are used. This advantage must be exploited. 

For new findings and research results to meet the needs of npBOS, end users must, in the 
opinion of AK-Forschung, (be able to and willing to) participate in research projects. 

Furthermore, AK-Forschung emphasises that research not be regarded purely from a technical 
or structural point of view.  Rather, ethnical issues, macrosocial acceptance and the ability of 
emergency forces to apply new solutions are key elements of each research project. 

Contribute your ideas for further development, ideally take an active part in research projects 
and / or support them. There are various possibilities to participate in further development, 
progress and "creating knowledge" as a practice partner. 
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3 Classification of research needs 

The question arises as to where the "research needs" listed in this document should begin. Is 
it the goal to play a part in shaping values and social political agendas and, for example, to 
provide answers to questions such as "What level of security can be achieved? Or is it rather 
the purpose of the survey to list, from the perspective of practitioners, unresolved problems 
that may arise or be derived from the operational activities? 

In a process of decision-making in the Federal Republic of Germany, social goals for the future 
are derived from a complex actual situation, which is made up of many facets and covers a 
wide range of topics. These intentions and objectives of the Federal Republic of Germany with 
regard to non-military security are summarised in the Federal Government’s Framework 
Programme "Research for Civil Security 2018 - 2023" as far as they have been identified as 
an object of research in this decision-making process. 

Involving citizens as active stakeholders in security research to increase security in everyday 
life is, for example, one of the objectives mentioned there4. 

In order to 
achieve or 
promote these 
and other 
purposes 
through 
research, 
research topics 
are selected and 
divided into 
programme 
pillars and cross-
cutting issues. 

Illustration from the 
framework programme5 

By way of example, the programme pillar "Protection and Rescue of Human Beings" is 
assigned to the topic area "Human Beings as Rescue Forces". Of several research topics 
defined as relevant, this includes the "Activation of voluntary aid potentials in voluntary civil 

                                                

4 Federal Ministry of Education and Research, "Research for Civil Security 2018 - 2023", Framework Programme of the Federal 

Government; Chapter 1.3, S.9; 1st bullet point of the enumeration: "We want to increase security in everyday life and involve 
citizens as active stakeholders in civil security research". 

5 Framework Programme "Research for civil security 2018 - 2023; loc.cit.; page 6 
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protection"6. HOW and by what means activation can be achieved is not further elaborated. It 
also remains open WHO's primary task the activation is. 

The "relevant research topics" from the programme can be regarded as a mandate to 
contribute toward achieving the goal(s) with a specific project. Depending on the focus of the 
programme, this mandate is also directed at "rescue forces and specialists of authorities and 
organisations with security tasks, as well as operators of critical infrastructures"7. End users 
and practitioners can identify scenarios which have already been encountered in reality and / 
or which are sufficiently likely to occur, and which show fundamental gaps in knowledge / 
solutions. These may result in a specific research approach. 

The work group of the professional fire brigades in NRW has accepted the responsibility 
imposed by the programme. This survey will summarise specific and systemic problems, which 
(presumably) can be better addressed by refining existing concepts and technologies in 
innovative ways. 

                                                

6 Framework Programme "Research for Civil Security 2018 - 2023; loc. cit.; Chapter 2.1, page 12 

7 Framework Programme "Research for Civil Security 2018 - 2023; loc. cit.; Chapter 1.1: "Perspectives and stakeholders of civil 

security research - stakeholders assume responsibility", pages 7 and 8. 
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4 Initial situation 

Structural and financial means for innovative research are available and can be used for 
participating in research projects of the European Union or the Bundesministerium für Bildung 
und Forschung -BMBF- (Federal Ministry of Education and Research). The required 
participation of so-called end users in research projects guarantees a high degree of practical 
relevance. 

The active participation of emergency forces requires adapting the procedures for 
administrative project management. To date, regulations regarding public budget management 
impede the integration of competent personnel, who are already employed, into research 
projects without financial compensation. When extending the national funding programmes, 
regulations and procedures, which enable the authorities to participate with experienced 
emergency personnel, should be incorporated. 

Including users is a key element of the “Research for Civil Security” programme, which forms 
an integral part of the German government’s high-tech-strategy. This approach leads to the 
involvement of numerous fire services, other agencies and organisations with security 
responsibilities. However, project objectives are frequently defined rather from the research 
facilities’ perspective and thus leaving end-users with little influence on the project aims. 
Consequently, many project proposals do not sufficiently take into account the fundamental 
needs of emergency response agencies. Another key issue is that municipalities, in contrast 
to universities and research associations, are often not equipped to manage third-party-funded 
projects. 

The state of North Rhine–Westphalia is the most densely populated region of the Federal 
Republic of Germany and therefore faced with corresponding risks. A large number of 
professional fire brigades with a very large number of affiliated volunteer fire brigades and 
extensive cooperation with aid organisations and the branches of the Technisches Hilfswerk - 
THW (Federal Agency for Technical Assistance) - are concentrated in NRW. The npBOS are 
highly qualified in protecting not only all of the potential urban risk areas like highways, railway 
facilities, subways, ports, road tunnels, airports, but also in responding to emergency situations 
in rural areas. As a result, the potential for experience-based input on research projects and a 
practice-oriented approach is substantial. 
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5 Events which may impair the infrastructure 

5.1 Significance 

Each of the following events alone constitutes sufficient hazard potential. Accordingly, they are 
listed as major hazards in the aforementioned basic report of the NRW Ministry of the Interior8. 
However, they also have an impact on other vital areas of society that are relevant in a disaster 
situation and are therefore placed before the research needs on Critical infrastructure 
(Kritische Infrastrukturen - KRITIS), chapter 6 starting on page 16. 

5.2 Extreme weather events / flooding / early warning systems 

The emergency response to extreme weather events must be significantly improved by reliable 
early warning and forecasting systems. 

Extreme weather events can quickly lead to flooding, for example, and cause highly dynamic 
situations. The warning time is often too short to warn / inform the population and / or for 
emergency forces to react appropriately. Reliable early warning systems must ensure that the 
periods for warning / information and reaction are as long as possible so that at least the areas 
/ communities affected by secondary effects are reached in good time9. 

Here, too, one of the essential features of the systems is to provide a reliable forecast. In this 
context, the question of when and how the general public should be informed in order to reduce 
the public’s vulnerability by taking specific self-help measures needs answering. It may be wise 
to work out the information needs in cooperation with those affected and to describe 
implementation methods. 

The emergency dispatch centres are currently being provided with weather warnings (actively 
or passively) through a variety of channels and by different sources. Based on this information, 
different courses of action can be taken. However, the warnings’ content and level of detail are 
currently not sufficient for npBOS to support decisions on concrete preparatory steps 
considering the local situation and the likely development. 

There is currently no indication that a weather warning will actually lead to the predicted event 
in a high proportion of all cases. Therefore, the potentially affected npBOS cannot react 
adequately to an event that changes geographically. In order to avoid "false alarms" and thus 
costs, concrete responses of the npBOS are therefore usually initiated only after an event has 
actually occurred. Valuable time is thus wasted. 

                                                

8 Basic report; loc. cit. see also footnote 2 on page 6. 

9 https://regiowiki.pnp.de/wiki/Hochwasser_2016_(Simbach) und https://www.swr.de/landesschau-rp/nach-dem-hochwasser-

das-grosse-aufraeumen-im-hunsrueck//id=122144/did=21782126/nid=122144/12xj064/index.html 
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The accuracy of weather warnings must be increased to such an extent that any specific 
recommendations based on these warnings are accepted by the npBOS in daily operation. 
The main focus here is on short-term warnings with a lead time in the hourly range and a high 
degree of forecasting reliability. The reliability of the warning increases the response accuracy 
of the BOS. In order to achieve this, more precise geographical boundaries are necessary. 
The aim is to make better use of the preparatory phase and to improve the geographical focus 
of on-site BOS warnings for them to be taken seriously (by the population). The extended 
preparation phase of the npBOS can be used to increase staffing of the control centre, to 
provide additional units, to activate intermunicipal structures, etc. 

5.3 Failure of technical structures 

Not only extreme weather events can lead to severe flood situations, but also key technical 
structures can fail or be destroyed. Especially in the Ruhr area, situations similar to strong 
weather events can occur. Both (mine) water drainage, surface water regulation in mining 
areas and continuous groundwater purification / control in the area of former mining operations 
depend on the availability of technology. Ensuring their perfect functioning is considered an 
eternal task of the hard coal mining industry after the end of production10. In contrast to weather 
events, events caused by a significant failure of these structures will presumably occur in a 
very short time due to the absence of advance warning systems. Against the background of 
these scenarios, there is a need for research into reliable early warning and forecasting 
systems for large-scale and prolonged failure of these structures, e.g. due to a power failure, 
and into effective approaches that take into account both the speed and extent of such events. 

5.4 Release of pollutants 

Irrespective of the political decision to gradually reduce the number of nuclear power 
generation plants in Germany, the safe storage of radioactive waste and the near-border 
operation of nuclear power plants abroad pose a significant risk to civil protection. After the 
research activities for damage prevention in case of radioactive accidents had largely been 
discontinued in the past years, now concepts for 

 evacuating large population groups, 

 providing mass medical care, 

 securing the food supply / quality, 

 ensuring the supply of drinking water (especially in situations where the population is 
recommended to stay in buildings), 

 decontaminating people, objects, etc., and for the 

                                                

10 https://www.rag-stiftung.de/ewigkeitsaufgaben/ 
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 long-term accommodation and care for those affected  

need developing. 

It is not only the spread of radioactive substances that causes great concern to those 
responsible for civil protection. Many goods, merchandise and objects, including those of daily 
use, cannot be manufactured without chemical or bioactive compounds. They are therefore 
used in almost all production sectors and can endanger the population in the event of 
accidents, operational faults or deliberate destruction. 

Against this background, the cross-border cooperation mentioned in the chapter on 
10.3.2Cross-border (severe weather) warnings on page 31 could also form the basis for the 
further development and design of the necessary concepts. 
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6 Critical infrastructure (Kritische Infrastrukturen - KRITIS) 

6.1 Dependencies and correlations 

The survey Nationale Strategie zum Schutz kritischer Infrastrukturen (KRITIS-Strategie) 
(national strategy for the protection of critical infrastructure), published by the Federal Ministry 
of the Interior, identifies categories of critical infrastructure, which show mutual 
interdependencies and possibly cascading effects, that may put a considerable strain on civil 
risk management. 

 

Sectoral distribution of critical infrastructure and services on the basis of the National Strategy for Critical Infrastructure  

Protection (KRITIS-Strategie)11 

In the basic report of the Ministry of the Interior of the State of North Rhine-Westphalia, 
malfunction or failure of critical infrastructure is identified as one of the main hazards12. Critical 
Infrastructure is nationally and internationally interdependent (e.g. there are effects on 
information and communication technology in the event of a power failure). This results in the 
need for research aimed at analysing dependencies and the resulting effects on local hazard 
prevention. 

The research needs described below can therefore never be assigned without overlap to a 
critical infrastructure sector or to some other major hazard as defined in the Basic Report. 
References to other thematic focus chapters on corresponding contents in this document are 

                                                

11 Source: Federal Government Framework Programme,  „Forschung für die zivile Sicherheit 2018 – 2023“ (Research for Civil 

Security 2018 – 2023), page 14 

12 Basic Report - Grundlagenbericht - Koordinierter Prozess Katastrophenschutz in Nordrheinwestfalen / Aktuelle und zukünftige 

Herausforderungen (Coordinated Disaster Management Process in North Rhine-Westphalia / Current and Future Challenges); 
Ministry of the Interior of North Rhine-Westphalia; chapter 6, page 9 
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intended to illustrate these connections. With regard to the geographical area of a municipality 
or a regional area in the case of major and special events, the working group sees a need for 
practical research on the following issues. 

6.2 Energy and water 

Energy supply in the event of a crisis is of particular importance. Solutions that are primarily 
focused on the supply of disaster management structures are not conducive. Any supply 
shortages in other areas can lead to unpredictable consequences in the event of prolonged 
events. Therefore, dependencies and interactions in different scenarios have to be determined 
through corresponding analysis and action strategies have to be developed. 

However, it is to be expected that the employees of the companies that normally ensure both 
energy and water supply will also be affected by catastrophic events and that these companies 
may not have sufficient capacities at their disposal in the event of a catastrophe to ensure 
supply in this critical situation. Concepts for the controlled and regulated distribution / restriction 
of energy and water are required in these situations. 

The demand-side-management procedures of the power grid operators (load shedding 
procedures to stabilise the system) are not complete without taking security-relevant 
components of the infrastructure and possible effects on the BOS into account. Consequently, 
concepts and procedures for non-discriminatory load shedding have to be developed. At the 
very least, establishing communication structures for exchanging information between the grid 
operators and the BOS is vital (e.g. which areas will be affected and when / what do the BOS 
need to be prepared for?). 

Energy problems will also jeopardize the infrastructure of the BOS and thus endanger disaster 
management, fire protection, and rescue tasks. 

6.3 Health 

AK-Forschung is not aware of any regulations concerning the actual design and performance 
of an emergency power supply (in the event of a disaster) for retirement and nursing homes or 
hospitals. The existing emergency power supplies generally allow the operation of separate 
operational components in the event of short-term power failures. Problems may arise with the 
need to accommodate and care for residents / patients elsewhere for an extended period of 
time. Concepts for dealing with these situations are necessary. This also concerns the care "at 
home" beyond large facilities or in small private settings, which have been rapidly developing 
for years and which are not registered. While back-up or bridging technology is at least 
available in large facilities, it is probably always lacking in the private sector. 

The risk of a disaster is often considered to be low compared to other risks (e.g. traffic 
accidents). Redundancies for the supply of food, medication, laundry etc. to residents and 
patients in the aforementioned facilities are therefore either non-existent for economic reasons 
or inadequate for long-term situations. Many facilities are dependent on contractual partners 
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who are unable to meet their obligations in these situations due to force majeure. It is essential 
for the resilience of a society to find solutions to these issues. 

Both, providing the population with medical care and ensuring operational rescue services, 
entail a wide range of research needs. These challenges and their interactions will be 
described in the chapter 7 Medical care and rescue services starting on page 20. 

6.4 IT and T/C 

Not only the BOS and other authorities exchange information about a situation, but also those 
affected and those not affected. As a result of further developments in the field of information 
and communication technology, an ever-increasing number of people are taking part in an 
information exchange that is not delayed or location-bound (keywords are "app" and 
"smartphone"). They contribute to influencing and manipulating the (potential) addressees 
through information, non-information or even false information. This may have a significant 
influence on the development of a situation. For that reason, the way in which official bodies 
communicate with each other and with the population via the communication channels 
available is essential for the success of an operation. Against this backdrop, a number of 
research projects have shown fundamentally important insights into cause-and-effect 
relationships and possible reactions. However, practice-oriented solutions are missing. 

The additional need for research in the field of information and communication technology is 
described in the chapter 8 Information and communication starting on page 25. 

6.5 Traffic information and management 

Emergency response is affected by people’s mobility needs in two respects: first, by the means 
of transport used, and second, by traffic density. Consequently, information about the traffic 
status as well as the traffic management are directly associated with emergency response 
management. Depending on the time of day, increasing traffic density is causing significant 
delays and obstacles in emergencies and resulting in occasionally missing the set protection 
goals. 

Concepts for traffic management, urban planning and differentiated navigation of operational 
units need to be developed based on the traffic information available (in the future). In this 
process, the previously standard concepts for the strategic provision of operational units and 
their appropriate deployment in case of traffic infrastructure failures must also be questioned. 

Currently, the availability of traffic guidance and control systems (e.g. light signalling systems 
and dynamic load-dependent traffic control) depends on their energy supply. Particularly in 
densely populated areas such as the Ruhr area and the centres of larger cities, a power failure 
of these systems and their control computers will virtually lead to a complete standstill. This 
scenario prevents the deployment of rescue and emergency services in accordance with the 
stipulated response times. Cross-authority concepts are required to avoid this in long-term 
situations by clearing central transport routes, implementing temporary and manual traffic 
control measures. These investigations should consider the use of third parties (e.g. ADAC – 
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German automobile club, traffic police, citizens, guides, companies) and the issues of 
liability/responsibility. 

Irrespective of this and as a first step, the authorisation of the NRW fire brigades could be 
adapted to the Bavarian regulations by changing the legal framework13. 

The situations described above do not only occur within a local authority, e.g. an independent 
city. Large-scale emergencies and ensuing closures or even evacuations of residential areas 
may not end at official boundaries. These scenarios must be included in the considerations. 

6.6 Protecting the emergency services’ own infrastructure 

Ensuring effective emergency response is the responsibility of the state and the administration. 
In case of a large-scale disaster, the efficiency of emergency response highly depends on the 
operability of specific infrastructure. ICT and power supply are obvious examples. NpBOS face 
particular challenges when key infrastructure breaks down. This includes emergency and fire 
services, civil protection agencies, but also municipalities and other public administrations 
relevant to civil protection. Thus, research needs to examine the ability and the limitations of 
these organisations in performing their tasks autonomously. 

Research focuses on the reliability in all areas of communication. This requires examining not 
only the long-term power supply of communication systems and facilities, but also the 
resilience of communication networks in crisis situations. Apart from developing individual 
solutions, supra-regional communication structures need to be studied as well. While the 
solution developed in the “Tanknotstrom” (emergency power for refuelling) project provides a 
viable approach on a local scale, it is yet to be determined how fuel supply can be guaranteed 
nationwide, where and what kind of fuel reserves are available and, finally, how these reserves 
would be distributed (in order of priority if necessary). As with all security systems, the type 
and degree of redundancy are relevant aspects to be considered. 

The chapter 10 Organisation, starting on page 30, lists the research needs which can be 
assigned to the KRITIS section “State and Administration” and which will help to improve 
overall effectiveness when it comes to performing tasks. 

                                                

13 Gesetz über Zuständigkeiten im Verkehrswesen (ZustGVerk) - http://www.gesetze-bayern.de -; Art. 7a: (Excerpt): Subject to 

other decisions by the road traffic and road construction authorities and the police, the fire brigade's ranks of command and the 
senior staff of the Technisches Hilfswerk (Federal Agency for Technical Assistance), or the ratings and assistants they appoint on 
an individual basis, may exercise the powers of the police in accordance with § 36 Para. 1, § 44 Para. 2 StVO and the Road 
Traffic Authority in accordance with § 45 Para. 1 Sentence 2 Nos. 1 and 5 StVO and erect the necessary traffic signs and install 
traffic facilities in place of the authorities responsible for the construction, maintenance and operation of roads or the road owners 
in accordance with § 45 Para. 5 Sentence 1 StVO. 
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7 Medical care and rescue services 

7.1 Specialisation of hospital locations / formation of hospital associations 

It is with interest that the rescue services monitor reform efforts in the health care system, such 
as the formation of hospital networks and the specialisation of hospital locations. The 
necessary integration of these structures with the rescue service remains conceptually 
unanswered. At which locations (hospitals) do patients receive emergency medical care for 
which emergency situation after the rescue operation? Can a sufficiently reliable diagnosis be 
made during the rescue mission and, if so, how can patients be transported to specialised 
hospitals? What geographical distribution is necessary for patients to be transported on the 
shortest possible route to medical care for further treatment after the rescue mission without 
adding to the risk? 

7.2 Cross-sectoral emergency care 

As a rule, the emergency rooms of the hospitals serve as a contact point for the rescue service 
in providing further medical care to the patients after their initial treatment in the rescue 
operation. With structural changes in the hospital sector, it is necessary to investigate and 
describe in conceptual terms how other bodies, e.g. existing medical centres or practices to 
be certified for this purpose or new emergency centres to be set up, can also assume this 
function, so that effectiveness is guaranteed even in problematic situations. 

7.3 Civil protection scenario: > MANV 200 

With events like these, the responsible authorities, even in large cities, quickly reach their limits 
despite inter-municipal help and support. There are no concepts for involving non-state actors 
with state competences, e.g. aid organisations, or for defining interfaces with them. 
Accordingly, the potential and possibility of integrating private service providers involved in 
rescue services and patient transport has not been investigated either. 

The responsible authorities may be able to handle extensive MANV situations (here < 200) at 
the site of operation (supply, support and transport). However, it is unclear whether further 
clinical care at the designated hospitals in the vicinity of the operation area will also be ensured 
or whether this will lead to overload situations which will have a negative effect on the care of 
other patients. 

7.4 Integrated Resource Management 

The quality of further treatment of a patient in a hospital can be significantly improved by using 
digital documentation and information systems. For example, ECG data could be recorded 
automatically, linked to other data of the patient (e.g. further clinical findings, drug intolerances) 
and transferred to the hospital while the patient is on his/her way. Technical solutions which 
require extensive data recording by the paramedics (e.g. on tablets, etc.) are not expedient. 
The recording must be automated to the greatest extent possible. Additionally, the 
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intercompatibility and applicability of all parties involved in this process must be ensured. AK-
Forschung is not aware of any solutions to this problem. 

7.5 The digital patient 

Various activities in the field of patient cards / doctor cards or similar systems for collecting 
information about pre-treatments, illnesses, allergies, medications and even examination 
results of a patient are currently focusing on the efforts to use an "electronic health record". 
This is intended to serve as a common data management system that can be accessed by 
insurers, physicians and hospitals with the patient's consent. 

Related to the considerations in the chapter 7.4 on Integrated Resource Management on page 
20, it must be determined which information from this central source is relevant to the rescue 
operation and by which (technical) means the rescue service can retrieve it under operating 
conditions. 

Furthermore, legal / ethical aspects will have to be considered, which may result in changes 
to the existing legal framework. The patients of the rescue service are not always able to give 
their consent, allowing the emergency responders to use this highly personal data. It must be 
determined whether and, if so, under what conditions the rescue service can obtain these 
rights without explicit consent. 

7.6 On-site emergency medical care 

In the rendezvous system, the ambulance and the emergency doctor meet at the scene of an 
emergency if alerted accordingly. As a rule, rescue stations are more densely distributed than 
the positions of emergency physicians. Instead of paramedics, more extensively trained 
emergency paramedics with extended competences and potential courses of action will be 
deployed in the future. The diagnosis made by the emergency paramedic, supported by a 
qualified remote diagnosis by an emergency physician who is not on site (so-called "tele-
emergency physician"), could change this situation. Among other things, it must be examined 
whether this concept is conceivable for all types of alerts and treatment, or whether this 
procedure must / can be excluded for certain alerts. If necessary, the job description of the 
emergency paramedic must be enhanced beforehand. 

7.7 Emergency medical services 

Intervention levels are being redefined. The deployment of emergency doctors is recurrently 
being assessed from an economic viewpoint, the linkage to medical care is missing with the 
on-call service concept for people with statutory health insurance. By unwittingly picking an 
(emergency) number, the patients determine which system will be employed. 
 
In this context, research is needed on the issue of which requirements will shape the rescue 
service in the future, which intervention levels will be necessary and how this development will 
affect tactical measures of the fire and rescue services. 
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7.8 Impact analysis of emergency paramedics 

The ever-increasing employment of emergency paramedics has brought about (quite 
deliberate) changes in patient care. The gain in quality for the patient's well-being that is 
actually associated with this has not been scientifically investigated. This should be done for a 
variety of reasons. 

Criteria of the patient's well-being and economic efficiency can help to decide whether and to 
what extent the Paramedic system14 should be developed further as compared to the 
emergency physician-supported system. The identification of medical conditions to be treated 
by emergency paramedics without the involvement of an emergency physician is part of this 
area of investigation. 

7.9 Outpatient clinical services 

The recommendations of the Sachverständigenrat zur Begutachtung der Entwicklung im 
Gesundheitswesen (German Advisory Council on Health Care Development) in its 2018 report 
are intended to improve and strengthen outpatient care in general. The range of activities also 
includes the relocation of health services, which are currently provided by clinics / hospitals, to 
other service providers and other places of performance. The drivers are both the increase in 
patient welfare and the economic situation of the healthcare players. As a result and unlike 
today, an increasing number of people in medically demanding care situations will live in their 
private surroundings without qualified medical care immediately available in case of an 
emergency. It will be up to the emergency services to provide medical care in the event of an 
emergency. Against this backdrop, it should be considered whether the patient's well-being 
could set limits to establishing outpatient clinical services. 

7.10 Capacity of emergency care structures 

Observations suggest that patients do not use the emergency care system for emergencies 
only. With increasing frequency, the emergency system is being asked to provide assistance 
in the form of standard services. This ties up resources and may have undesirable effects (e.g. 
greater burden on insurance companies, excessive use of emergency rooms in hospitals). In 
this respect, it must be examined how all parties in this emergency system can be provided 
with support for deciding on the classification, reaction, control and management of the 
numerous individual cases. 

7.11 Research and innovation centres for the improvement of emergency and acute 
medical processes 

The majority of cases in which emergency structures (medical on-call service and clinical 
emergency care) are used, focuses on delimitable reasons for treatment or groups thereof 

                                                

14 ‚paramedic‘: engl. for „Sanitäter, Rettungssanitäter, Rettungsassistent“, but also „Notfallsanitäter“. The term "paramedic" is 

usually used in the English language for all non-medical occupational groups in the rescue service.  
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(e.g. diseases of the respiratory system -ICD Chapter J00-J99-, injuries, poisoning and certain 
other consequences of external causes -ICD Chapter S00-T98- and symptoms and abnormal 
clinical and laboratory findings which are not classified elsewhere -ICD Chapter R00-R99-15. 

It is reasonable to assume that the frequency, duration and scope of use of the rescue services 
are determined by the same reasons for treatment. This is indicated by the fact that 
emergencies are the main reason for the increase in the number of admissions in this area. 
Additionally, the overall use of ambulances and emergency doctors has increased. 

In a holistic approach to the process, starting before the rescue chain and going beyond clinical 
emergency care, it must be examined whether and to what extent the frequency of these 
causes of treatment and the associated frequency of rescue operations can be systematically 
minimised. Among the general approaches identified for reducing the number of cases are 
medical education of the population, prevention, and knowledge about self-protection and self-
help measures. However, different reasons for seeking treatment have different frameworks 
and causes. The specific causes and conditions must be investigated, taking into account 
different population groups if necessary. Based on this, effective measures have to be 
developed, introduced and their effects investigated. Innovation centres for emergency 
medicine can take on this task within the framework of individual research projects. 

7.12 Evaluation structures for emergency physicians and paramedics 

Emergency physicians are or have been supported on site by the paramedics. The people who 
perform these two roles have different employers. The very different tasks and competences 
defined between these roles, the differences in length and complexity of their training and 
payment structures have also contributed to creating a "who calls the shots – mindset” (the 
use of emergency paramedics instead of paramedics will bring qualitative but not fundamental 
changes). There is no other level available, which could serve these two roles to reflect on 
one's own or common actions, since none is not involved in the operation. In general, neither 
the feedback of the rescue service crews nor the debriefing of the emergency physician are 
structurally analysed, documented and used for implementing improvement or error avoidance 
strategies of the participating organisations. To this extent, the explanations in chapter 10.10 
Culture of structured evaluation starting on page 37 also apply to the rescue service. 

7.13 Crew-resource-management in rescue services 

Depending on the rescue service provider, there are different agreements (possibly even 
guidelines) as to how and what is to be communicated during an operation between the 
ambulance crew members, including the emergency physician if necessary. Any structural 
similarities do not conform to any standards. However, the same objective is being pursued. 
The reliability of the cooperation is to be increased and potential sources of error are to be 
eliminated. In other professional settings, standardised rules are observed and most people 

                                                

15 Source: SVR Report 2018, loc.cit., chapter 14, tables 14-1 and 14-2  



Research needs - Survey - 

© AGBF NRW - 24 - Version: 4.0 / Februar 2019 

 

are probably familiar with them at least from films (e.g. in the exchange between co-pilot and 
pilot during landing approach, in the launch sequence of a manned space craft/rocket). With 
international studies being applicable to the rescue services, they can be used to develop 
these structures. Additionally, qualitative effects have to be considered. Any changes to the 
operational structure in connection therewith must not be ruled out. The introduction of a 
uniform crew resource management system can therefore require intensive work, but can also 
have extensive effects on the respective provider of the rescue service. This requires a 
scientifically sound investigation prior to the project. 
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8 Information and communication 

8.1 Communication between authorities 

In case of an emergency, the information exchange between authorities, in particular between 
the BOS, depends on organisational, legal and technical factors. In the aforementioned 
context, thematic priorities and target-group-specific processing of information (what kind of 
information is needed, for whom and when) play a key role. Transnational and international 
scenarios also need to be considered. 

Currently, authorities use a variety of manual and electronic systems for presenting situational 
reports. Evaluating these different systems and suggesting ways in which to optimise them in 
terms of standardisation is essential. Interoperability of systems is of key importance to 
emergency/disaster response and becomes ever more crucial. Consequently, we must 
determine if it is necessary and feasible to set a data exchange standard “X-Lage” (X-situation) 
as public and binding XÖV default (standard for electronic data transfer in the public sector). 
This seems to be a key element in providing required redundancies. 

This also requires protocols on developing or declining situations including procedures for 
concentrating and aggregating the reports to the top of the page. This may also have to be 
researched and developed via the npBOS to the police BOS, above all because there is a 
demand for generating more synergies using IT (e.g. in the control centres). 

8.2 Communication and population 

Communication needs to be analysed with regard to both channels, the official public 
communication with the population and the peer-to-peer communication. 

In crisis situations, a reliable and nationwide system for alerting and informing the population 
must be available and established, including an adequate initial wake-up and an early warning 
system! Such a system is currently non-existent nationwide. Processing, presenting and 
disseminating concise information about the cause of the alert and with view to controlling the 
citizens’ behaviour for the purposes of managing the crisis, is of key importance. The content 
of the messages must be tailored to the needs of the target audience. Another key aspect is 
to know and take into account the possibilities and limitations of different types of media 
(regular press and increasingly relevant: social media). The modular warning system 
(MOWAS), which provides important connection points for local and regional information 
systems and terminals, is an integral part of information management. However, the potential 
of MOWAS is not yet exhausted and should be investigated in more detail (e.g. cell 
broadcasting systems etc.). 

Social media plays an increasingly important role. The population seems to be willing to receive 
and pass on information using their mobile communication devices. To what extent this data 
might be used to generate situation-specific information has not yet been sufficiently explored. 
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Furthermore, social networks are known for being used to circulate information, which does 
not reflect the actual situation, possibly even aggravates it and at worst has an escalating 
effect. Possibilities and its ensuing requirements for communicating with affected citizens need 
exploring. 

Notwithstanding previous efforts to implement new ways of communication into the BOS alert 
and information strategy, influencing and controlling behavioural patterns of the population 
during a crisis has not been adequately investigated. Possibilities and drawbacks of obtaining 
information via new forms of communication and how these affect the population’s collective 
behaviour have only been roughly outlined and call for an intensive analysis. Naturally, this 
also begs the question about the right dimensions for alert and information measures. In 
addition, which and how many information pathways should be employed to reach the citizens? 
What is the effect of a multi-dimensional alert and information strategy (siren, app, radio, 
television, internet, vehicles alerting the population acoustically …) on the public? What are 
the respective warning needs of different target groups? This question needs answering 
especially in view of the effectiveness of alert and information measures. Their subsequent 
implementation is the most crucial factor in making a difference between the use of new media 
being rated a success or a failure. 

8.3 Cross-use of digital plans for situational awareness and reports 

A prerequisite for many further developments is the availability of existing digital infrastructure 
plans, city and building plans with linked segment plans down to the component level. In this 
context, please refer to the opportunities described in chapter 12.3.1 Situational awareness 
and reports, page 41, for the use of robot-assisted sensor systems. The digitally 
interconnected plans to be provided include, for example, plans for the water / sewage / gas / 
electricity supply of an object - with floor plans - but also of a neighbourhood or more extensive 
urban district ("zoom in and out"). The connection and cross-use of the data must also be 
examined from a legal point of view and subsequently safeguarded by creating appropriate 
legal frameworks. 

8.4 Telemetry 

Transmitting information relevant to the emergency services via wireless or data networks 
offers a forward-thinking solution for data transfer. There is no shortage of systems available 
for a range of applications (e.g. for transferring measurement data of emission plants, for 
transmitting live images – UV-Vis and IR- used for assessing and illustrating the current 
situation etc.). The authorities are being offered this equipment constantly. The devices rely 
on various data formats, which are often incompatible with the current BOS systems. 
Regarding growing global interconnectedness, networking components/units of emergency 
response agencies is another approach to optimise these processes. The development 
requires both the general identification of applications and the technical limits, also taking into 
account the experience of digital radio and data technology as well as the use of commercial 
networks. 
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To this end, it is necessary to make the various sources usable and, especially in the case of 
bi-directional use (npBOS <-> police), to identify any legal problems in good time and eliminate 
them in advance. 
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9 The human being as an affected person 

9.1 Voluntary work affected 

Volunteers active in the voluntary fire brigade, rescue service or disaster control are an 
essential part of the existing protection system. However, in the event of a large-scale situation 
or catastrophe, they are also affected, and may no longer be able to perform their voluntary 
duties and are not available for disaster protection tasks. There is a need to investigate the 
extent to which capacities are still available in these cases and what measures could be taken 
to fill any capacity gaps. 

Procedural concepts for municipal administrations (GENOPLAN research project) consider the 
loss of employees / civil servants in the event of a pandemic and offer solutions for maintaining 
the critical municipal tasks for this scenario. Comparable concepts are necessary for the field 
of volunteer auxiliaries. 

Moreover, schools, kindergartens, hospitals and other institutions relevant in the event of a 
disaster are not exclusively run by local authorities and are therefore not covered by the 
aforementioned procedural models. For these areas, too, process models and concepts with 
the same focus must be developed and interlinked with the information needs of crisis 
management. 

9.2 Informing the population about emergency care structures 

While the population generally knows about the emergency care system, they lack detailed 
knowledge to an extent that enables them to request the right kind of assistance (emergency 
call: 112; on-call medical service: 116 117). This often results in problems and 
misinterpretations when communicating with the emergency dispatch centre. People from 
migrant backgrounds, who are accustomed to different procedures in their countries of origin, 
have to be considered as well. It has to be examined whether and to what extent it is useful in 
terms of an optimised situation and feasible in various aspects (e.g. legal, technical, 
organisational) for the people concerned, as well as for the actors in the rescue chain, to 
combine all emergency numbers in an integrated control centre as "acute case or rescue case 
pilot". 

9.3 Alternative forms of housing 

An increasingly ageing population is ever more often not living in conventional care facilities. 
Alternative concepts include the nursing and medical care of people in their familiar 
surroundings or in communities by ambulant services, which may only be temporarily present. 
These new forms of housing pose challenges to emergency responders, which cannot be 
adequately met with the resources available. 

In terms of the building infrastructure (public areas, door widths, elevator dimensions, large 
meeting rooms, number and location of exits, second escape route, etc.), the classic facilities 
such as hospitals, residential and nursing homes for the elderly are designed precisely for the 
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accommodation, transport and care of their residents/patients. Proven concepts exist for 
assistance and rescue under these conditions. In case of an emergency, the professional staff 
of these facilities is an additional valuable support and source of information (e.g. number and 
state of health of affected persons, nursing / medical attendance). Under such circumstances, 
it is usually possible to relocate the affected persons from the danger zone to a safe place 
within the facilities. 

In small-scale senior citizens' flat-sharing communities, senior citizens' residential homes etc., 
some of which are also organised in the existing housing stock, these factors, which are 
conducive to rescue and assistance, do not exist or only to a limited extent. Nevertheless, the 
persons concerned may be highly dependent on the availability of comprehensive medical aids 
(intensive care and respiratory communities). In the case of an emergency, the emergency 
personnel must transport medical equipment that is unknown to them but vital for the patients. 
This additional rescue and aid risk poses one of the problems for emergency forces and those 
affected. 

Additionally, most of the BOS are unaware of where these facilities are located. In the case of 
an emergency, the parameters can only be determined on site and an adequate response can 
then be initiated with delay. For example, there is no obligation to register respiratory patients 
and intensive care communities. 

It is not possible to establish a satisfactory situation on the basis of the npBOS' current options. 
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10 Organisation 

10.1 Internal organisational measures and collaboration 

Among the npBOS, municipal fire brigades have the smallest area of responsibility. It is limited 
to the boundaries of the municipality. This organisational principle ensures that the locally 
responsible brigades can focus on the specific conditions in the municipality (size, equipment, 
distribution of fire stations). Thus, all internal organisational measures to ensure the fulfilment 
of the task will be planned, financed and implemented "under one' s own responsibility". 
However, the supposed advantage becomes a disadvantage when situations arise that cannot 
be managed with this organisational structure. Fire brigades have therefore been practising 
successfully various forms of both structured and unstructured mutual operational support for 
a long time. Such a tried and tested form of cooperation is limited by the spatially limited 
possibilities for alerting the population to situations that go beyond the 'area of responsibility'. 
As the following chapters will show, this interaction between all npBOS and their associated 
actors must be raised to a new level. There are numerous situations, which require considering 
one's own internal structures and cooperation with third parties and developing new 
approaches. As both have a strong impact on each other, no distinction has been made 
between internal and external fields of action. 

10.2 New forms of cooperation 

Depending on the regional and temporal extent of a situation and its intensity, the population's 
ability to help itself plays a key role in the development of the situation. It is still necessary to 
carry out research projects on the extent to which the ability to help oneself can be promoted 
organisationally (cultural development) and on how a structural empowerment of the 
population for self-help purposes can improve the ability to cope with emergency situations. 

In the event of major emergencies, especially the organisations in charge at the municipal level 
can quickly reach the limits of their capabilities, making support from the population necessary. 
Various research projects, that have addressed these problems, have been able to contribute 
valuable results. However, they have only been able to offer solutions for partial aspects of the 
overall problem. In the opinion of AK-Forschung, central research questions still arise as to 
how the protection of the population can be ensured 

 by increasing the ability to help oneself, 

 by providing preventive or reactive information or 

 by participating in a coordinated manner in preventing damages 

This also includes legal, but also sociological/psychological questions, e.g.: 

 Which self-help activities offered by the population may be coordinated by professional 
emergency forces and if so, what about liability law? For this to become possible to a 
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greater extent (or more comprehensively than today), which legal frameworks must be 
established? 

 How can the help offered be redirected, should the specific activity not be needed or have 
to be rejected (see above)? 

 Where does the population's responsibility for its support activities end? Where does it 
pass to someone else? In the situations in question, is it even appropriate to establish 
responsibility regulations (and possibly liability regulations) with regard to values? 

 What methods can be used to measurably and reliably increase the willingness to assume 
responsibility for protecting oneself and one's neighbours?  

The main aim here is bi-directional communication between citizens and npBOS, which goes 
beyond the standard one-way information strategy from npBOS to citizens. The willingness 
and possibilities of the population to actively participate in a specific municipality may differ 
from those of another municipality. The concepts for effective and reliable cooperation between 
npBOS and citizens can also be the subject of research projects. One of the associated 
research questions may be whether and to what extent it is expedient for npBOS to assume a 
coordinating role in addition to their traditional role, see also chapter 10.7 Spontaneous / 
unaffiliated helpers, page 34. 

10.3 Response to supraregional disasters 

10.3.1  Extensive events 

While the "everyday situations" can be dealt with routinely, especially at the municipal level, 
and the necessary structures are in place for this, special concepts are required in order to 
handle "extended" events, spanning more than one territorial unit, with the same 
professionalism. Especially situations spreading over a large geographical area push the 
emergency forces to their capacity limits. The otherwise common intercommunal 
unbureaucratic "neighbourly support" has limits. It must be examined whether, to what extent 
and in which organisational structures volunteers can or even must be involved in such 
situations in the future. In addition to the priority aspects of crisis management, economic and 
legal aspects must also be considered. 

10.3.2 Cross-border (severe weather) warnings 

Weather events involving the deployment of npBOS forces are becoming increasingly small-
scale and violent. The effects may be locally limited to a municipality, a county / district or only 
a part of it. Due to the high damage and danger potential associated with these events, a 
sufficient preparation time of the affected npBOS becomes ever more important for handling 
the situation, see section "Weather warning" before. A national German solution is not 
sufficient. Cross-local and cross-border propagation forecasts, joint systems for the graphical 
representation of predicted event corridors, joint standards and a structured information 
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process across borders and authorities must become components of cross-border crisis 
communication. Concepts for this do not exist to a sufficient extent. 

The existing structures for cross-border cooperation with the Netherlands and Belgium to cope 
with major disasters (e.g. mass casualties, possible radioactive events, etc.) could well provide 
the basis for designing the necessary concepts. Both this established cooperation and possibly 
more advanced forms are needed with all neighbouring countries of the Federal Republic of 
Germany. 

10.4 Standardisation as a means of improving supra-local assistance 

The development of different emergency response systems, as they have evolved in the 
federal states of Germany over the last decades since the withdrawal of the German 
government from extended disaster control, should be viewed against the background of better 
standardisation of supra-local assistance and an optimised command and control system. 
International standards and standardisation efforts should be taken into account. This also 
includes alternative approaches to staff work. 

The aim must be to strengthen the leadership capacity of the responsible authorities by 
developing scalable and aggregable, fully compatible staff and decision support systems for 
the different levels of management. The federal structures in Germany, which are expressly 
advocated by AK-Forschung, pose a particular challenge and must be observed when 
designing the technical and content requirements. 

10.5 Support service 

Taking into account possible help from the population by spontaneous helpers, the long-term 
support of those affected by major disasters (e.g. situations lasting > 12 hours) is a particular 
challenge. The requirements for the care and assistance of people in long-term major disasters 
are subject to social change and are influenced by different actors in society. A social 
consensus on sensible "care standards" helps all actors to take targeted preventive measures 
and to be able to act without frictional losses in the event of an incident.  

Various aspects of research are pertinent to the issue. On the one hand, the question of 
whether the designated equipment (camp beds, tent floors, privacy screen, supply, emergency 
power supply) is still up to date and whether the care requirements, especially for the ever-
growing group of elderly people in need of care, can be met. In addition, it must be considered 
which tolerances and limits for such measures exist among the population if the dialogue with 
the population is to be conducted in a targeted manner. 

10.6 Crisis management 

10.6.1 New role(s) of dispatch centres 

The municipal crisis management that has been established over the years does not only 
include the management of regional or supra-regional disasters or the control of extraordinary 
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situations in which the fire brigade operates. Nowadays, the police, fire brigade, city 
administration and, if necessary, other actors cooperate in crisis management teams and act 
together. 

For an effective and friction-free use of operational options by all responsible organisations 
and authorities, it is essential for all parties involved to have a complete view of the respective 
situation. In this way, effective measures can be defined and implemented by each 
organisation involved in crisis management. 

In order to achieve this goal, the working group on fundamental issues in the AGBF states that 
"the challenges in daily operations ... lie in the general ability of modern crisis management to 
protect the population, its livelihoods and vital facilities"16. The tasks and design of the dispatch 
centre of the future are portrayed as a key component of the hazard prevention network. An 
essential prerequisite is the use of excellent communication and information technology with 
appropriate tools for information retrieval and presentation and a core process of "continuous 
information management" that includes all relevant information. Implementation concepts, 
possibly with a module-oriented structure, which, in addition to a "technology and equipment 
concept", also observing data protection issues and various federal responsibilities, have not 
yet been developed. Both the technical, organisational and financial requirements for the 
implementation of the dispatch centre of the future require a scientifically sound feasibility 
analysis that also considers economic conditions. 

In this context, an answer must also be given to the question of what spatial coverage (area of 
responsibility) a dispatch centre needs at this stage to operate efficiently. 

10.6.2 The maturity level of crisis management 

Successful crisis management is a combination of various components or success factors 
which have been implemented in individual organisations based on existing regulations, in 
different forms and degrees and which may undergo further development. Similar to project 
management or process management maturity, it is possible to use stage- and module-
oriented decision criteria for crisis management. These criteria are designed to help those 
responsible determine any weak points and need for action in the established crisis 
management system and to communicate measures to decision-makers. 

10.6.3 One-Call-System – Integrated dispatch centres 

Currently, emergency care is based on various pillars (on-call medical service, rescue service 
and emergency department in hospitals). This leads to uncertainty among those affected (see 
also chapter 9.2 Informing the population about emergency care structures starting on page 

                                                

16 AGBF Bund, AK Grundsatzfragen, „Leitstelle der Zukunft: Transformation zum Dienstleister für operative Gefahrenabwehr und 

Informationsmanagement“ ("Control Centre of the Future: Transformation to a Service Provider for Operational Emergency 
Response and Information Management"), Hamburg, 11.03.2017, c/o Feuerwehr Hamburg (Fire Department Hamburg/Germany), 
Klaus Maurer 
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28) and to misuse  (see also chapter Capacity of emergency services structures starting on 
page 23). In order to channel the use of emergency structures and keep them functioning in 
line with their original objectives, the Sachverständigenrat zur Begutachtung der Entwicklung 
im Gesundheitswesen - SVR - (German Advisory Council on Health Care Development) 
recommends in its 2018 report that integrated dispatch centres (ILS) be set up. Their essential 
task is to take on a guiding role, which begins with a qualified initial assessment using 
guideline-based emergency algorithms to select the best care path for the individual case and 
includes the allocation of the best care path up to the activation of emergency care or palliative 
care teams. Experienced specialists and broadly trained physicians are considered staffing 
requirements in the ILS. 

Based on this objective, a user-oriented approach to implementation will have to be developed. 
Reduced availability of the emergency number 112 must not occur. There are no decision 
support systems for ILS staff to differentiate between individual cases. Legal aspects of 
responsibility and liability, which may have to be assumed by the ILS, have not been clarified. 
The cost of setting up and operating an ILS is just as inadequately investigated as its effect in 
terms of patient welfare and economic impact. 

The integrated dispatch centre acting on a case-by-case basis, as outlined by the SVR, must 
be distinguished from the dispatch centre of the future, which is described by the AGBF Bund. 
An in-depth examination is needed as to whether and to what extent the requirements and 
framework conditions of the two objectives can be merged into an action plan with manageable 
complexity in a modern "all-purpose control centre". 

A key factor in maintaining the functions assigned to an ILS is the size of its operations / future 
control centre / general-purpose control centre. This may involve competence adjustments at 
the municipal level, which are linked to the size of the control centre and its geographical 
coverage. Furthermore, criteria for the geographical area, population distribution, existing use 
and risks have to be developed, as these and the employed rescue means affect each other 
(e.g. rescue helicopters instead of ambulances, but large operating range). In this context, the 
performance limits of the control centres and their ability to compile situation-related 
information promptly for management, for example for operations management, are crucial 
organisational limits. A well-founded analysis of the correlations and effects of the influencing 
factors is required. 

10.7 Spontaneous / unaffiliated helpers 

The terms of spontaneous or unaffiliated volunteers have developed only recently and describe 
a phenomenon, which the BOS procedures do hardly consider currently. There still is a 
considerable need for further research on how to deal with this new kind of helper. Previous 
research projects in this field have not provided sufficient answers to the questions of practical 
relevance. See also the comments in chapter 10.2 New forms of cooperation on page 30. 

However, an unresolved issue is still how spontaneous helpers can be involved systematically 
in the official system of major hazard management. In the past, such situations revealed that 
previously unknown helpers were available spontaneously, unexpectedly and in appreciable 
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numbers and that the respective local authorities or officials on site were overwhelmed by this 
lack of organisation as there were no concepts for equipping, deploying and controlling these 
helpers. 

The demands on the authorities and organisations with security responsibilities change when 
they have to manage a situation with a large number of spontaneous helpers. Assuming a 
coordinating role becomes increasingly important. The effects on the established structures as 
well as the organisational implementation need to be explored. 

This also applies to the present role of the professional helpers, for which modifications might 
be necessary. This includes training the staff of volunteer and professional fire services to act 
as coaches for the spontaneous helpers. 

10.8 Future scenario-based emergency response systems 

The planning instruments of the established emergency response system as we know it today 
have developed over a long period of time, based on a mixture of experience and conceptual 
analysis. Nowadays, these planning instruments show a complex interdependency with legal 
framework, technical possibilities and financial limitations as far as the fire services are 
concerned. Thus, they seem to be very difficult to change. 

AK-Forschung identifies a particular need for research in the following areas: 

 In the future, relevant scenarios for emergency response planning can be identified 
with the help of a scenario-based risk analysis. These scenarios will then provide the 
basis for updating and extending the definition of protection objectives. The position 
of the Ministry of the Interior of NRW as set out in the decree from 2018 may be 
referred to as a basis17.  
 
The Basic Report - Koordinierter Prozess Katastrophenschutz in Nordrhein-Westfalen 
(Coordinated Disaster Management Process in North Rhine-Westphalia) - contains a 
list of scenarios18. For the planning to be comparable, it is essential that the 
underlying scenarios be agreed between the hazard prevention authorities (for 
example, power failure: Who is affected? A municipality, NRW, Germany, Western 
Europe? What period? 3 hours, 3 days, 2 weeks?). As a starting point, the guidelines 

                                                

17 Decree of the Ministry of the Interior of the State of North Rhine-Westphalia; 03.04.2018; 32-52.00.02 in conjunction with the 
Basic Report - Koordinierter Prozess Katastrophenschutz in Nordrhein-Westfalen / Aktuelle und zukünftige Herausforderungen 
(Coordinated Process for Disaster Control in North Rhine-Westphalia / Current and Future Challenges); Ministry of the Interior of 
the State of North Rhine-Westphalia 

18 Basic report; loc. cit. Chapter 6, page 9 
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for the planning and implementation of evacuation measures (RE evacuation) also 
provide helpful information on risk assessment.19  
 

 Appropriate methods to be developed for a (n) (international) benchmarking of different 
emergency response systems can show influencing factors and their effects in a way 
that allows an objective comparison of systems in terms of effectiveness and efficiency. 
This will provide a basis for relating likewise international research results to national 
structures.    

The research results in these areas then provide the basis for minimising the identified risks 
by adapting preventive measures to the specific challenge or for improving the quality of 
security measures. 

The political call for a more user-oriented research, as set out at national and European level, 
should reflect in an increased participation of fire services in international projects. 

10.9 Alternative procurement procedures 

Procurements are currently based on specific requirements. Well-established procurement 
procedures are used to satisfy the demand on the market. The needs which cannot be 
satisfactorily met by the market are subject of development and service contracts. However, 
awarding and managing those contracts is stretching the limits of the authorities involved. 

When procurement procedures are complemented by research, users can support market 
players in developing equipment tailored to their needs. Due to this cooperation, procurement 
conditions become more attractive. These new procurement procedures will be evaluated by 
research projects and can - either as PPI 20 – or as PCP   - be supported by EU funding21. 
Public sector organisations could profit from meeting their needs in this way. For a variety of 
reasons, this new approach offers an alternative to the existing procedures especially for fire 
services: fire services are distinctly technology-oriented and have highly specialised 
requirements as well as different local conditions, there are often only few options on the 
market and the quantity demanded is low. 

At this point, the Research working group does not recognise the need for research into 
developing or modifying the so-called PPI or PCP procedures. However, it does recommend 
that fire brigades consider this possibility despite the complex structures required for this. 

                                                

19 Decree of the Ministry of the Interior of the State of North Rhine-Westphalia, AZ: 32-52.03.04/16.03 dated 05.06.2018, in 

connection with the Basic Recommendation for the Planning and Implementation of Evacuation Measures (RE Evacuation) as of 
01.03.2018 

20 PPI: puplic procurement of innovation; Procurement of innovation or innovative solutions / goods / services (solutions available 
on the market but new for the purchaser) // PCP: pre-commercial procurement; pre-commercial procurement; procurement of 
research and development services in multiple stages, products, services or technology not available on the market 

21 https://www.horizont2020.de/einstieg-public-procurement.htm, 
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Against the backdrop of strained public budgets, models for the joint procurement of equipment 
by different organisations are also possible options for reducing costs. However, previous 
approaches have rarely been successful due to the regional/local nature of the equipment used 
and other determinants. Seemingly, it is not only the reluctance to implement new approaches 
which thwarts efforts to solve problems effectively. Therefore, backgrounds and measures 
should be thoroughly analysed. 

10.10 Culture of structured evaluation 

Evaluation is generally defined as the proper examination and evaluation of facts and 
circumstances. This socially acceptable and seemingly neutral understanding takes on quite a 
different meaning once it is suggested that it is about identifying and holding accountable those 
responsible for mistakes and mishaps. As a result, a "good culture of mistakes" is arguably an 
uncommon phenomenon. But: 

"Anyone who makes a mistake and learns nothing from it has already made the second 
mistake." 

Establishing error management procedures is generally difficult in almost all organizations. 
Problems increase in those areas where minor decisions can have extreme effects (life/health) 
and where individuals may be responsible or merely feel responsible. This is particularly true 
for responsibilities and/or organisations, which cannot rely on solid concepts taking into 
account psychological, technical and organisational parameters as well as data protection 
regulations. A sensitive topic cannot be dealt with professionally and successfully on an 
uncertain basis. 

Depending on not sufficiently reliable information, the staff at dispatching centres are highly 
exposed to the risk of making a wrong decision. To date, the development of a (technical / 
organisational) quality assurance module for the operation of control centres / dispatchers, 
which allows feedback and analysis via key figures, has not been part of a research project. 
However, owing to the importance of the control centres for alerting and processing operations 
coupled with the strain on the dispatchers, there is a clear need for developing error prevention 
strategies. In the German state of Hesse, a system of feedback figures has been devised upon 
which further developments in this area shall be based on22. 

Moreover, this issue will play a particular role when other models of involving voluntary 
(spontaneous) helpers are established. 

                                                

22 The remarks on the feedback figures (Rückmeldezahl - RMZ) are based on the decree of the Hessian Ministry of Social Affairs 

of 24 May 2005 (Ref.: V 7b - 18c12.07.08), see e.g. https://rettungsdienst.wetterau.de/einsatzdokumentation/ivena-pzc-rmi-
und-rmc/ 
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11 Safe and secure buildings (“The safe house“) 

11.1 Definition 

The term "safe room" refers to all publicly accessible areas (especially outdoors) where safe 
events are possible. 

The synonym "safe house" describes research requirements aimed at increasing building 
safety in terms of preventive and defensive fire protection. The focus here is to concentrate on 
the most frequently encountered category of residential buildings. However, other buildings of 
a special type and use that are associated with extraordinary risks (e.g. care facilities, 
warehouses with problematic goods, places of assembly) must also be considered specifically. 

11.2 Urban planning 

Inner-city architecture is often characterised by a large variety of building structures. For 
economic reasons, many existing properties are built over and the various types of use have 
an additional impact on the surroundings, such as increased commercial and customer traffic. 
Additionally, the growing number of inner-city events needs to be taken into account. 

Inevitably, this prompts the question how target-oriented planning might make building 
structures safer in the future in order to provide maximum security for both the users and the 
emergency services and to improve operating conditions in terms of a timely and effective 
assistance. In this context, key factors are the selection of building materials, alternative ways 
of construction and the use of sensor and protection technologies on the one hand, and 
aspects of urban planning and environmental design on the other. 

11.3 Sensor technology (“Smart house“) 

Sensor-based procedures can make a valuable contribution to increasing safety in private and 
public buildings. In this context, studies might reveal how existing technical building equipment 
(technische Gebäudeausstattung - TGA) (e.g. fire detectors, access control systems) or 
supplementary sensor technology can not only provide early warning of dangers but also 
activate additional building technology and intervention units or supply them with relevant 
information. 

Determining, providing and evaluating measured data for specific purposes could warn against 
imminent damage scenarios, such as collapse, or indicate the operational focus of emergency 
units. When analysing the situation, a dynamic evaluation of characteristic parameters can 
provide essential information for emergency personnel dealing with fires in buildings. In the 
event of an incident, the number and condition of affected users of structural facilities is 
currently not available. Providing this information will allow emergency personnel to adequately 
determine the number and type of emergency units required and to calculate the expected 
intervention effort. On-site operations can be more effective if, for example, the emergency 
services receive information about people’s whereabouts with the help of building technology. 
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Linking sensor technology with communication networks has already been well established in 
the field of TGA and offers various options for external control. The knowledge gained from 
using these technologies should be considered for application in hazard prevention, e.g. in 
order to determine the effectiveness of the measures taken, to increase the effectiveness by 
activating TGA if necessary and to localise operational targets (persons, sources of fire, etc.). 

11.4 Effectiveness Analysis of 'Preventive Fire Protection’ 

In the view of AK-Forschung, the necessary effectiveness analysis(s) considers various 
aspects: 

11.4.1 Interactions 

In terms of statistics, people are particularly vulnerable to fires in the residential sector. In the 
past 40 years, there have been significant changes in construction technology and building 
materials. The requirements of energy saving (insulation, ventilation technology), systems for 
the use of alternative energy supply and generation (solar thermal technology, photovoltaics, 
heat exchangers, etc.), the IT networking of building components and technology and their 
control systems now determine the characteristics of a building and also have an effect on the 
(fire protection) safety of the occupants. There is currently no valid scientifically based concept 
for determining the interactions of the various influencing parameters. In this respect, no 
qualified statement can be made as to whether and which fire protection measures are 
necessary due to the interaction. Ongoing devastating fire flashovers suggest that the 
correlation described above exists. Experimental and/or simulation techniques could be used 
to investigate which structural conditions actually cause these effects. 

11.4.2 Required protection mechanisms and intervention efforts 

The effects of different protective mechanisms based on these findings in the event of a fire 
and the resulting need for intervention by the fire brigade must also be considered. This will 
facilitate more accurate cross-national benchmarking to assess the effectiveness of preventive 
measures and to develop recognised protective measures with the insurance industry. 

11.4.3 Economic aspects 

Moreover, the economic aspects of any other or additional protective mechanisms were either 
not or not sufficiently considered. This would allow for cost-benefit considerations in addition 
to evaluating technical effectiveness. 

11.4.4 Legal Framework 

A large number of regulations ensures preventive fire protection in its present form. With the 
progress in construction and building technology, it must be examined whether and to what 
extent these provisions should be adapted taking into account the actual construction materials 
and technology, building equipment and their interactions. 
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11.4.5 Hazardous substances 

In residential buildings, there is an above-average level of fire loads and a large number of 
various incendiary substances, which endanger the occupants, the building structures and the 
emergency services in the event of a fire. The reduction of fire loads and the restriction of 
certain "hazardous substances" can contribute significantly to safety and thus to achieving the 
protection goals. The aim here is to investigate how fire loads and the development of 
pollutants can be reduced by selecting alternative types of construction, building materials and 
alternative furnishings (e.g. in home textiles, furniture construction, etc.). Modern materials for 
wall, ceiling and floor coverings, consisting of a wide variety of components, add to the risks. 

11.5 Critical home fires as a benchmark 

Ultimately, against the backdrop of the building materials used, the building techniques applied 
and the objects made of various modern materials located in the buildings, it has to be 
considered whether the critical domestic fire is still sufficient as a reference standard for 
determining response times, operating strengths and equipment. 
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12 Robotic systems 

12.1 Robots to supplement skills 

With technical progress in their development, robot systems will eventually become a useful 
addition to the capabilities of fire services in many areas. While this is less a matter of taking 
on original time-critical tasks in human rescue or making decisions (by machines rather than 
by operatives), it is more a matter of closing capability gaps that exist today. For example, 
there is the need for assistance systems for timely ground-based and airborne reconnaissance 
at larger or inaccessible locations, for transporting loads or for deployment in areas that are 
highly dangerous for responders. It must be the aim to make fire-fighting operations faster and 
safer by using robotics with a minimum of additional personnel deployment. 

12.2 Mechanical development 

So far, ground-based systems used in R&D projects (e.g. for exploring indoor and outdoor 
areas cluttered with debris) have proved inadequate for the multifaceted requirements. They 
are not fast enough to reach the site in a short time, and they are not mobile enough to 
overcome obstacles or use any given surface (e.g. ladders, winding staircases). Since aerial 
vehicles cannot and must not be used at all locations (no-fly zones), it is imperative to develop 
fast and highly manoeuvrable mobile devices, which also have the ability to cope with the 
conditions normally encountered in an emergency. 

12.3 Sensor technology 

12.3.1 Situational awareness and reports 

Response teams need a complete and accurate overview of the situation and comprehensive 
information enabling them to make the necessary decisions. The faster, more accurately and 
more comprehensibly this information can be captured, processed, transmitted and presented, 
the better the quality of the operation and the greater its success. In this respect, it is necessary 
to keep developing the sensor technology for acquiring data even in smoky, gassed and 
contaminated environments. Reliable transmission of information in an area full of obstacles 
and disruptions (rubble, concrete ceilings and walls, pharadic cage) is of key importance. 

The captured information must be linked to the existing digital plans of an object and / or a 
neighbourhood to allow a comprehensive situation report. In this respect, the research 
requirements outlined in Chapter 8.3 Cross-use of digital plans for situational awareness and 
reports on page 26 are also a prerequisite for the effective use of robotic systems. 

12.3.2 Control and orientation 

The technology used for navigation, movement and orientation of the robot must be 
distinguished from this. For the most part, the robotic system must perform this task 
autonomously. It is imperative that tying up emergency forces as "on-site robot operators" be 
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kept to a minimum. Special training for operating the devices not only leads to higher (training) 
costs, but possibly also to the devices not being operational. Ideally, the devices can be used 
in a "plug'n play“ fashion by any operator. 

12.4 Autonomy / Artificial Intelligence / Self-learning Systems 

Demanding usage requirements, in particular, almost inevitably lead to a high or complete 
autonomy of the devices. Without AI technologies and / or self-learning systems, these 
functions are virtually inconceivable.  How and by what means are these systems controlled 
purposefully? How are "learning content" and "learning success" defined, controlled and, if 
necessary, countermeasures taken? For AI systems to be used operationally, control and 
monitoring functions must also be comprehensible, quick and easy to implement by emergency 
personnel. 

12.5 Acceptance 

More important for the success of robotics than the technical quality of the device's functions 
is the willingness of people to use these tools. All components that influence acceptance and 
trust must therefore be considered carefully. Establishing technical feasibility and functional 
reliability is not sufficient. A stronger focus than before should be placed on forms of dynamic, 
cooperative deployment of humans and robots. Communication and interaction between 
humans and robots must be geared much more to humans and their needs and abilities than 
to technically feasible and potentially existing general economic conditions. 

12.6 Compatibility of robotic systems 

In order to avoid manufacturer-dependent systems, open IT standards for data transmission, 
processing and presentation are necessary. It is of key importance that the requirements of 
fire services be reflected in future robotic standards. The standards that are currently evolving 
must be designed in line with the requirements of their intended use in terms of technical 
performance and human-machine interaction. They must also permit users to verify them using 
appropriate benchmarking or certification methods. 

12.7 Operating time and period of use 

In their current design, especially lightweight systems that are (or can be) used for rapid and 
selective reconnaissance have just enough energy storage capacity and operating time. With 
multiple use during an operation or an extended period of use (e.g. UAV as communication 
transmitter), however, the energy storage capacities limit the operating time. Other drives and 
better energy storage systems can improve critical situations like these. 

12.8 Legal framework and ethical limits 

Robotic systems consisting of several single robots offer a wide range of additional semi- or 
fully automated applications. This also includes scenarios in which, for example, a flying robot 
is monitored by a technician in the control centre, but the flying robot otherwise moves 
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autonomously to the scene to acquire a first overview of the situation before the emergency 
forces arrive. Today however, these and similar applications are not possible or only possible 
to a limited extent due to the legal framework. In view of the considerable impact of 
responsibility and liability issues, another field of research lies in exploring possibilities for 
adapting the legal framework and the ethical acceptance of using robotic systems. 

According to AK-Forschung, each project should be accompanied by a review identifying any 
changes that need to be made to the existing legal framework in order to ensure the 
implementation of the research project's findings and their transfer into practice. 
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13 Human Resources 

13.1 Changing values as a driver of necessary changes 

The change in social values in Germany is characterised by various aspects (e.g. ageing 
population, population with a migration background, dissociation from state authority coupled 
with high expectations on the state’s welfare systems). This change also involves new 
challenges for institutional security and the people working in it. Against this backdrop, it is not 
only the way in which the security system is organised and the scope for public participation 
that needs to be considered (see e.g. chapter 8.2 Communication and population on page 25 
or chapter 10.7 Spontaneous / unaffiliated helpers on page 34). Also 

 the previous concepts for job profiles of fire and rescue forces, 

 the recruitment methods and 

 the training and qualification of staff 

will have to be subjected to scrutiny. 

This will require a careful analysis not only of the challenges fire services face in terms of 
recruiting and training staff, but also of which methods and approaches may be successfully 
employed. 

However, it should be noted that demographic change will affect the personnel situation in the 
fire services as well. With the number of young people starting their professional life 
decreasing, employers will compete fiercely for the best talents and fire services will have to 
face up to this competition. Now, with the help of scientific guidance we need to develop 
appropriate policies to attract suitable candidates to the fire services. 

Yet developing recruitment strategies based exclusively on npBOS requirements would be too 
short-sighted. After all, the family, personal and professional demands imposed on the 
emergency personnel change over the years. In this respect, it must also be examined which 
strategies can be employed to retain qualified staff and thus the "investment expenditure" in 
education and training. 

Basically, the above list applies both to the full-time firefighters and to the volunteers. The 
changes described as a change in social values are causing a decline in voluntary and 
honorary commitment in emergency services, while at the same time increasing fluctuation, 
especially in management positions. For many reasons, but from an economic point of view 
alone, it is equally unthinkable and unacceptable to abandon voluntary work in favour of 
increasing full-time positions. Assuming an honorary position in the volunteer fire brigade 
requires a lot of time and intellectual effort (duties, training etc.). In this respect, the statements 
made in the following sections apply to both the honorary and full-time part of the emergency 
services. 
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13.2 Job profiles for firefighters 

Neither for full-time nor for part-time volunteer firefighters job profiles are sufficiently well 
defined. While with full-time firefighters it is generally required for the personnel to be suitable 
and qualified for all operational activities, job profiles for volunteer firefighters all too often only 
differentiate between the staff declared fit to wear respirators and all other. Only specialties 
like operator of fire company cranes or member of a diving unit are generally reserved for 
specially trained staff. Until now, broadly trained and versatile in any position, this type of 
service personnel has had many advantages. However, this notion must be questioned against 
the background of more complex emergencies. 

Moreover, in many federal states of Germany, the full-time staff are also assigned to rescue 
service duties and they need training for this task as well. The requirements associated with 
the employment of emergency paramedics indicate that limits have been reached or will be 
reached soon. 

Against the backdrop of the technical equipment becoming ever more complex and the 
operational concepts more challenging, it has to be examined whether universally qualified, 
versatile staff for all tasks of the fire and rescue service will be just as useful in the future, as 
they were in the past under different conditions. Based on an analysis of the roles and skills 
required in the emergency service, differentiated job profiles for emergency forces may have 
to be developed. It must be determined which degree of multifunctionality is actually attainable 
and practicable in terms of industrial psychology and occupational medicine and which tasks 
require trained specialists. Organisational framework (available training time, time needed for 
the full-time job and the voluntary work, shift schedules, number of positions) must be taken 
into account. It may even be necessary to adapt the operations of fire brigades to these 
circumstances. 

13.3 Capability-based personnel deployment 

Given natural ageing processes and equipment modifications, maintaining a consistently high 
level of physical and mental fitness throughout working life cannot be reckoned with. New 
models for an individual ranking and differentiated examination of firefighters with regard to a 
flexible retirement age need to be developed following the actual requirements and heeding 
occupational medical principles. 

On the one hand, the aim must be to preserve the knowledge and experience of the emergency 
forces for the organisation as long as possible; on the other hand, this must not result in 
physical and psychological overload with the known consequences. In this respect, the new 
models must not only be developed with regard to flexible age limits, but must also refer to a 
skill-oriented deployment with changing responsibilities covering the entire period of regular 
service. 
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13.4 Recruitment 

Based on defined task profiles, the selection process for full-time positions in particular should 
be put under scientific scrutiny. It is doubtful whether the current procedures, which rather 
sweepingly aim at physical and cognitive abilities of the candidates, meet the real challenges 
of the firefighting job. As mental resilience plays a key role in emergencies, a particular focus 
needs to be put on how to better include this aspect in the selection process. Furthermore, 
developing training methods for volunteer firefighters and spontaneous helpers on how to deal 
with stressful situations is necessary. 

13.5 Education and training 

Due to the expected societal changes, the future training and development system must be 
analysed. Owing to the growing demands for knowledge and skills of firefighters, it must be 
examined if the current training concepts meet future demands. Against this backdrop, 
innovative teaching and learning techniques (e.g. e-learning) must be evaluated in terms of 
benefit and efficiency. With regard to the transition to competence-oriented learning, which is 
currently implemented in pedagogy, the fire services also need to determine which skills - 
differentiated according to universal and technical skills, cf. section "Job profiles" - the staff 
have to be equipped with and how to attain this goal effectively and resource-efficiently. A 
transition from imparting pure factual knowledge to establishing action-oriented learning has 
already been initiated and must be continued with scientific validation. 

The coexistence of full-time professional and part-time volunteer firefighters in Germany 
should be used productively. Synergies resulting from the existence of both branches should 
be exploited consistently. Moreover, training staff repeatedly without there being any need to 
do so, must be avoided. Research should examine possible ways to increase and improve 
transfer opportunities between the professional and the volunteer branch with a view to higher 
efficiency. In this, findings from projects aimed at optimising the voluntary fire service, like 
“FeuerwEHRensache” (a pun on ‘fire service’ and ‘a matter of honour’) in North Rhine–
Westphalia, need to be taken into account. 

13.6 Motivation / Acceptance 

In addition to a highly intrinsically based self-motivation, the positive response in the population 
was and still is an essential aspect for many when choosing a profession or volunteering. 
Various events seem to indicate that lasting changes are taking place here (e.g., there has 
been a sharp increase in emergency staff being verbally and physically attacked while on the 
call of duty). It is therefore important to develop strategies and ideas on how to improve the 
acceptance of voluntary work among the population and motivate (future) emergency 
personnel. In the past, valuable practical experience on causes, effects and possible actions 
has been incorporated into various actions, but the effects have fallen short of expectations. 
In this respect, a further analysis makes sense. 
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13.7 Challenges of a multicultural society 

Given the development of Germany’s society as a whole, the proportion of migrants in the 
population is expected to increase further. This results in challenges for emergency response, 
which are to be attributed to ethnic and cultural differences. Research is needed on the issue 
of how organisations and agencies must prepare for possible behaviour of the population in 
regular, everyday operations on the one hand and major emergencies on the other hand. 

The factor of intercultural competence becomes initially relevant during the recruitment 
process. However, a pertinent question is how to identify this potential inherent in the 
candidates. 

With regard to training and development, measures on how to impart knowledge about dealing 
appropriately with people from other cultures need to be identified. It is safe to assume that 
people differing from the German majority society in terms of cultural and religious background 
also react differently in emergencies. Methods should be developed to prepare responders for 
these situations, including both full-time and voluntary forces. 

This approach should not only be addressed to the emergency services, but also to the people 
affected. Provided the affected people can be encouraged to overcome or leave behind their 
culturally anchored behavioural boundaries and patterns in dangerous situations, the 
effectiveness of aid will increase considerably. In this respect, it should be examined to what 
extent this kind of behaviour can be influenced at all and where it can be applied in a socio-
political and legally effective way, for example when integrating immigrants. Another approach 
is to develop methods for influencing behaviour in a specific context and to develop concepts 
that can be taught as part of the training and development of emergency personnel. 
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14 Concluding remarks 

Naturally, the research needs described above do not cover all ideas and thoughts the 
members of AGBF NRW, its work groups or the agencies and organisations responsible for 
emergency response in North Rhine–Westphalia might have. At any rate, this compilation was 
made possible through the extensive involvement of a range of organisations within AK-
Forschung. 

This position paper will be regularly updated by the AK-Forschung of the AGBF NRW. The 
various existing working groups of the AGBF NRW are particularly encouraged to participate 
in updating this document with their in-depth expertise. 

AK-Forschung also cooperates with non-members of the AGBF NRW, who actively participate 
in the meetings and exchange of information with guest status. Their comments have also 
been included in this document. All those who consider themselves npBOS are expressly 
welcome to share their suggestions for updating research needs. 

AK-Forschung invites all stakeholders to voice their specific research needs or needs for new 
solutions to currently unsolved problems. We would also like to extend the invitation to join our 
regular meetings. 

The previous version of the survey on research needs was translated into English for the first 
time with the aim of disseminating the research needs to universities, institutes, industrial 
partners and practical users in other European countries. Ultimately, it is the aim of AK- 
Forschung to address and pursue the research needs in cooperation with practical users. The 
research programmes of the European Union ("Horizon 2020" and the follow-up programme 
"Horizon Europe") also offer attractive funding and implementation opportunities. 
Consequently, it is helpful to disseminate the document as widely as possible. 
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