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Abstract

When a disaster strikes, a rapid and coordinated response by the various crisis management
actors is essential to limit the consequences. This interaction is made more difficult when
the disaster affects multiple countries, as cooperation across national borders creates
additional obstacles. In addition to different regulations and systems, cultural influences
such as language barriers or lack of trust also play a crucial role. Although borderland
resilience is of fundamental importance, it is still underestimated in the scientific literature.

The first part of this thesis presents an agent-based model to study inter-organizational
collaboration during disaster response operations in a borderland. By extending communi-
cation protocols from the literature to a borderland context, the model analyzes the global
dynamics resulting from local decisions. A scenario-based approach shows that while
improved trust leads to significantly better coverage rates, reducing language barriers is
even more efficient, especially when agents speak the other country’s language directly
rather than relying on a general lingua franca. The study of coordination shows that infor-
mation flows along the hierarchical structure of organizations are most successful, while
spontaneous collaboration through an established informal network of private contacts
can further complement information exchange and provide an advantage in dynamic en-
vironments. Moreover, the involvement of spontaneous volunteers in disaster operations
doubles the coordination effort. However, coordination across both dimensions, within
disaster operations and across borders, leads to the best provision of resources to the
affected population.

In a second part, this thesis presents a novel empirical study design based on transnational
social capital and Weiner’s motivational theory to quantify people’s connections across
national borders by taking regional connections within countries as a basis for comparison.
Data collected through representative telephone interviews in Germany, France, and the
French-German border region support the hypothesis that social capital and willingness
to help across the French-German border is at least as high as regional social capital and
willingness to help within each country.

Consequently, this work provides valuable insights for decision makers to reduce substan-
tial barriers in cross-border disaster relief and thus, improve cross-border cooperation in
future disasters. Implications for today’s world in terms of globalization versus emerging
nationalism and impacts of (natural) disasters are discussed.






Kurzfassung

Wenn sich eine Katastrophe ereignet, ist eine schnelle und koordinierte Reaktion der
verschiedenen Krisenmanagementakteure unerldsslich, um die vorhandenen Ressourcen
bestmoglich einzusetzen und somit ihre Auswirkungen zu begrenzen. Dieses Zusammen-
spiel wird erschwert, wenn die Katastrophe mehrere Linder betrifft. Neben den unter-
schiedlichen Regelungen und Systemen spielen dann auch kulturelle Einfliisse wie Sprach-
barrieren oder mangelndes Vertrauen eine entscheidende Rolle. Obwohl die Resilienz
von Grenzgebieten von fundamentaler Bedeutung ist, wird diese in der wissenschaftlichen
Literatur immer noch unterschétzt.

Im ersten Teil dieser Arbeit wird ein agentenbasiertes Modell zur Untersuchung der organ-
isationsiibergreifenden Zusammenarbeit bei Katastropheneinsitzen in einer Grenzregion
vorgestellt. Indem Kommunikationsprotokolle aus der Literatur auf den Kontext der
grenziiberschreitenden Kooperation erweitert werden, analysiert das Modell die globale
Dynamik, die aus lokalen Entscheidungen resultiert. Ein szenariobasierter Ansatz zeigt,
dass hoheres Vertrauen zwar zu signifikant besseren Versorgungsraten fiihrt, der Abbau
von Sprachbarrieren aber noch effizienter ist. Insbesondere gilt dies, wenn die Akteure
die Sprache des Nachbarlandes direkt sprechen, anstatt sich auf eine allgemeine Lingua
franca zu verlassen. Die Untersuchung der Koordination zeigt, dass Informationsfliisse
entlang der hierarchischen Organisationsstruktur am erfolgreichsten sind, wihrend spon-
tane Zusammenarbeit durch ein etabliertes informelles Netzwerk privater Kontakte den
Informationsaustausch ergiinzen und in dynamischen Umgebungen einen Vorteil darstellen
kann. Dariiber hinaus verdoppelt die Einbindung von Spontanfreiwilligen den Koordina-
tionsaufwand. Die Koordination iiber beide Dimensionen, zum einen die Einbindung in
den Katastrophenschutz und zum anderen iiber Grenzen hinweg, fiihrt jedoch zu einer
optimalen Versorgung der betroffenen Bevolkerung.

In einem zweiten Teil stellt diese Arbeit ein innovatives empirisches Studiendesign vor, das
auf transnationalem Sozialkapital und Weiners Motivationstheorie basiert, um prosoziale
Beziehungen der Menschen iiber nationale Grenzen hinweg zu quantifizieren. Regionale
Beziehungen innerhalb der Linder werden dabei als Vergleichsbasis genommen. Die
mittels reprisentativer Telefoninterviews in Deutschland, Frankreich und der deutsch-
franzosischen Grenzregion erhobenen Daten belegen die Hypothese, dass das Sozialkapital
und die Hilfsbereitschaft iiber die deutsch-franzdsische Grenze hinweg mindestens so

il



Kurzfassung

hoch ist wie das regionale Sozialkapital und die Hilfsbereitschaft innerhalb der jeweiligen
Lénder.

Folglich liefert die Arbeit wertvolle Erkenntnisse fiir Entscheidungstriager, um wesentliche
Barrieren in der grenziiberschreitenden Kooperation abzubauen und damit die grenziiber-
schreitende Resilienz bei zukiinftigen Katastrophen zu verbessern. Implikationen fiir die
heutige Zeit in Bezug auf Globalisierung versus aufkommendem Nationalismus sowie
Auswirkungen von (Natur-) Katastrophen werden diskutiert.

v
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1 Introduction and Motivation

Borderlands are complex and dynamic environments. Although they imply the idea of
separation, they are at the same stage points of contact within different levels (Fontal et al.
2021). Today, many borders are invisible since there is no border control in place anymore
so that people and commodities can move for example all over Europe without noticing
a checkpoint. As a consequence, a high level of economic and social activity appoints
borderlands as driver for economic exchange and growth (Kuhn 2012, Rippl et al. 2010).
However, in the Covid-19 pandemic it became apparent how fragile this perception of
a borderless Europe is. Regardless, the Schengen agreement, which was negotiated in
1985 in the small village of Schengen in Luxembourg’s border region to Germany and
France, as an essential pillar of the area of freedom, security and justice of the European
Union, countries within Europe reintroduced border closures and controls. Throughout the
pandemic, there was no clear, coordinated, and comprehensive border strategy. Not even
within single countries, decision-makers could agree on a uniform approach to respond
to the pandemic as seen in the different and sometimes contradicting approaches between
the Federal German States.

Moreover, border regions are particularly prone to disasters. They are exposed to a large
extent to natural disasters as countries are often geographically separated by rivers or
mountains. A case in point was the flooding of the river Oder in 2013. Since the Oder
is functioning as the geographic border between Germany and the Czech Republic, Oder
floods affect both countries simultaneously (Flemming 2011). In the future, this trend is
expected to become even more intensified by climate change effects, which are supposed to
increase the risk of extreme weather events such as hurricanes/typhoons, floods, heatwaves,
drought, wildfires, volcanic eruption, or earthquakes. Above all, the interconnectedness
and technologization of today’s society also contributes to the particular vulnerability
of border regions. Today’s societies are increasingly dependent on critical infrastructure
and rely on them so much that they cannot even imagine a failure. As a consequence,
breakdowns can pose a major threat to the affected population (Rinaldi et al. 2001). For
example, one critical infrastructure on which several countries are contemporaneously
dependent, is the energy system, which is connected throughout multinational networks.
Under normal circumstances, this interconnectivity increases the system’s robustness, but
in the event of a disruption, problems can cascade even across national borders, as the
power outage in the United States of America that spread to Canada in 2004 (U.S.-Canada
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Power System Outage Task Force 2004), or in 2006, when a power outage affected large
parts of Europe (Union for the co-ordination of transmission of electricity (UCTE) 2006).

Knowing the extraordinary importance, the Third United Nations World Conference on
Disaster Risk Reduction (WCDRR) established in 2015 the current Sendai Framework
for Disaster Risk Reduction 2015 — 2030 providing concrete actions for "the substantial
reduction of disaster risk and losses in lives, livelihoods and health and in the economic,
physical, social, cultural and environmental assets of persons, businesses, communities
and countries" (United Nations 2015). In particular, for border regions, the European
Commission motivates in its Practical Guidelines increased cross-border cooperation be-
tween member countries with the goals of eliminating the imbalances, inequalities and
problems of the periphery caused by the barrier effect of national borders. Moreover,
regions are supported in their function as engines of cross-border cooperation enabling
the citizens who live in a border area to develop a shared sense of history and find or revive
a common mindset that is focused on an European future (European Commission and
Association of European Border Regions (ABER) 2000). Especially in disaster response,
assistance across national borders offers tremendous potential. For example, affected
areas can sometimes be reached much faster from neighboring countries due to shorter
distances. In addition, spare capacities can be utilized if a neighboring country is not hit
as hard and can still share its available resources of personal and equipment. However,
regional assistance is, in general, the first level of response. Due to the familiarity with the
local circumstances, it can be more efficient and more accepted also across borders than
the slowly starting support from the country’s capital organized by the central government.

It is also important to note that in cross-border disasters, the number and heterogeneity
of actors involved increases (Murphy et al. 2016), making response much more difficult.
In addition to professional disaster response teams, in the recent past there is observed
a new group of actors in the crisis response setting, namely spontaneous and unaffiliated
volunteers who - driven by the event itself and without prior training - provide their
help in various ways. In order to exploit this potential efficiently, the necessity became
evident for effective integration into the crisis management procedures since otherwise,
the complexity of the situation may lead to coordination problems as perceived in past
events. Such coordination problems are further exacerbated when the disaster occurs in a
border region, and international decision-making is required such that the actors have to
collaborate across borders. In addition to technical interoperability, there may be different
political or legal systems, as well as cultural differences including language barriers.

At this point it is important to hint at the interesting fact that border regions sometimes
already have their own unique identity facilitating collaboration (Adrot et al. 2018). Due
to history, it may happen that regions are already deeply connected across today’s national
borders. Such a phenomenon holds for the Alsace region in France at the border to
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Germany. In the course of history, its affiliation shifted between France and Germany
several times so that still today, many Alsacian people speak the German language, which
does not hold as much within the younger generation. Such bonds help to facilitate
borderland collaboration, but they are not spread far enough to eliminate all coordination
and decision-making problems, especially since the disaster response systems are based on
national requirements (i.e. laws), and in the best case, there is a higher-level supranational
institution working on the alignment of (political) agreements.

For these manifold reasons, cooperation in disaster situations in borderlands is a partic-
ularly intricate, complex, and important issue, which should be examined in more detail
in this thesis since despite their high relevance, border regions are barely addressed in
disaster response literature. Thereby, two focal points are set to shed more light on the
determination of success factors in a cross-border context: the first is the interorganiza-
tional collaboration between professional disaster control actors, and the second refers to
the social bond and willingness to help within the population in a border area. In the
following, these two aspects are outlined in more detail and with regard to the theoretical
approach that they are addressed within this thesis, namely agent-based simulation and
empirical analysis.

Although agent-based modeling and simulation is a very young method to map complex
systems, it finds already application in a wide field. Agent-based modeling is an appropriate
and insightful research method if it comes to a large number of actions, which make
interdependent and rule-based decisions. Agents can store resource attributes, they are
adaptive and can interact with others or the environment changing their behavior (Gilbert
2008, Macal and North 2005). The resulting dynamics may also effect other agents
such that the complexity increases. Hence, the future is not fully predictable and it
might happen that local optimal decisions result in globally inefficient outcomes. In
this regard, the tool of agent-based modeling is appropriate to picture the dynamics of a
complex situation as an emergency since it allows to simulate different types of agents
representing the various stakeholders. As mentioned in Crooks and Wise (2013), agent-
based simulation is appropriate even more for crisis situation since it allows to simulate
unclear dynamic situations where no global information is available. Hence, such a
model is especially suitable for investigating efficient interorganizational collaboration in
disaster response focusing on the actors’ information exchange. In this regard, the present
thesis outlines the different actors involved in disaster response including organizations,
the affected population as well as spontaneous volunteers. It sets up different layers
to study different demand patterns of the affected population, and response strategies
for the organizations focusing on interorganizational collaboration for information and
resource exchange as well as including a coordination framework for bringing spontaneous
volunteers efficiently into the process to use their potential. Moreover, the model has an
underlying infrastructure layer representing the supply of needed goods and services. By

3
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the scenario-based design, the model allows to compare different settings and thereby to
quantify the effectiveness of the considered measures with respect to borderland disaster
resilience. Even though overcoming these barriers is widely considered crucial for cross-
border collaboration, cultural factors are barely regarded in disaster management research.
Thus, special attention is paid to these traits of actors as they are very relevant for the
potential of borderland collaboration. Agent-based modeling allows to define different
characteristics for each agent distinguishing between agents from each country.

Another important point for borderland disaster resilience is the need for a positive and
solidary mutual attitude between the citizens of two neighboring countries, which is called
transnational attachment and mainly based on social capital and trust. The concept of
social capital provides both a useful and established measure of social connectivity among
people living in a region. It comprises factors relevant for the functioning of social groups
which include shared norms and values as well as interpersonal relationships, trust and
cooperation (Bjgrnskov 2007, Ostrom 2003, Putnam 2001). Such relationships cannot
be established easily in a dynamic and uncertain environment as in the aftermath of a
disaster. Thus, the level of social capital and trust helps the decision-maker to estimate the
self-help capacities of a population already in advance to a large-scale disaster. The self-
help capacity of a population is widely seen as an important prerequisite for community
disaster resilience (Nichols 2015, Group 2012). There are international strategies, norms
and guidelines promoting citizens’ self-help capacities by policy, but there are currently
neither historical cases nor a data basis on which to assess the potential for self-help
capacities in a cross-border region. In particular for border regions this is important as
outlined before, all border regions are unique and some might have tensions or conflicting
attitude towards their neighbors while others share an unique identity across the national
borders. In order to understand this basis, the thesis presents a cross-regional and cross-
country comparative empirical design on regional and national level taking into account
that such attitudes are very sensitve with respect to the target group as highlighted by
Stephany (2019) for the examples of North versus South Italy and East versus West
Germany (Stephany 2019).

As a measure for border region attachment, social capital — and in particular trust as
the most important component of social capital — and the helpfulness of citizens towards
citizens of neighboring regions are chosen. Although social capital and trust are widely
seen as important lubricants of multiple dimensions of the social and economic life, the
main interest is in those characteristics of border region attachment which motivate people
to be particularly supportive in times of crisis and thus enhance regional resilience. Trust
serves as a facilitator for conflict resolution (Levi et al. 2004, Rousseau et al. 1998) and
in recent literature, social capital and trust were identified as key factors in the context
of disaster resilience (Toya and Skidmore 2014, Uslaner and Yamamura 2016). In the
second part of the study the question is examined whether border region attachment is
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a potentially valuable resource for crisis resilience as expressed by a high willingness to
help of the people living in this area. Thus, inter-regional wilingness to help is uncovered
for a hypothetical crisis scenario, as it is used for scenario experiments, and the data
on hypothetical willingness to help are compared between neighboring regions with the
cross-border levels. The driving factors for willingness to help are selected in accordance
with Social Motivation Theory (Weiner 1993) since Marjanovic et al. (2009) proved this
framework to be suitable for natural disaster situations. If there is a self-help capacity
potential in the border region, this approach can be used to determine whether the self-help
level is approximately comparable with the respective country levels and, if not, in which
direction a deviation can be observed.

This study is applied by conducting representative telephone interviews in Germany,
France and the German-French border region. Even though there is no specific survey
of cross-border attachment in the literature to date, analysis of case studies and anecdotal
evidence suggest that this border region could serve as candidate example (Vajta 2013). It
is perceived to have its own borderland culture — especially in the Alsace area, in which
borders that define Alsace have changed several times in the course of its history (Dehdari
and Gehring 2019). Moreover, Europe is a political union for more than 25 years now and
thus, a high degree of inter-connectivity prevails. Thus, the study is applied to this region
and representative telephone interviews were carried out in both countries, Germany and
France, paying special attention to also cover a representative sample of the border region.

When a disaster strikes, fast and well-coordinated response actions need to be established.
Although the investigation of border regions and their complex interconnections is of
fundamental importance to a variety of academic fields and has far-reaching practical im-
plications in today’s interconnected world, there is less evidence on research examining this
topic. This thesis contributes to the understanding of border regions and its connections
as well as collaboration effort in disaster response supporting the strategic planning for
disaster resilience. On this account, the present thesis is structured as follows. It begins
presenting the state of the art with respect to borderlands, risk and disaster management
including the aspects of vulnerability and resilience. Then, it turns to the methodological
emphasis comprising an agent-based model studying the interorganizational collaboration
across a national border including an effective coordinating framework for the involvement
of spontaneous volunteers. This is followed by an empirical investigation presenting a
comparative framework to examine the social capital and willingness to help in border-
lands based on representative telephone interviews in the German-French border area as
well as within the respective countries. Afterwards, the results are discussed with respect
to current developments in today’s world pertaining to upcoming nationalism and collab-
orative disaster response. In the end, the results are summarized focusing on practical
implementations and giving an outlook for further investigations improving borderland
disaster resilience.






2 Theoretical Foundation

This thesis contributes to the understanding of border regions and its connections, so that
first an outline on relevant definitions on borderlands, boundaries and frontiers are given
and placed into the scarce literature of transnational concepts and cross-country bonds.
Thereby, the focus covers various perspectives including geography, politics, legislation,
economy, and culture. As the thesis deals with disaster response in borderlands, the second
subsection covers risk- and disaster management outlining the concepts of vulnerability
and resilience. Moreover, the theory of collaboration is briefly presented here with respect
to an international context as this is the essential focus of the thesis. For details, it is
referred to the respective parts of the theory section which are outlining interorganizational
collaboration as well as personal bonds, social capital and willingness to help.

2.1 Definition of Borderland Terms and Concepts

The Oxford English Dictionary defines a border as "the line that divides two countries
or areas". However, this definition is rigid and limited in its perspective and therefore,
different disciplines come up with broader definitions including several aspects that are
outlined in the following. Starting their argumentation from different points of view, many
of these definitions extend to territorial boundaries including history, political or economic
dimensions and refer in particular to the society, their demography and culture in terms of
influence by the border.

A border is often seen as a barrier. In many cases, territorial borders coincide with
geographical conspicuousness as rivers or mountains. Such natural borders by definition
come along with some challenges to be crossed, which in fact was historically intended.
But also artificial man-made borders can be built in such a way that they represent a
barrier preventing the crossing of outsiders. From a theoretical perspective, Nail (2016)
outlines in his book that borders are between states. He argues that a border has two sides
and if both sides were touching each of the states and thereby belonging to these states
respectively, there would be no difference between these two states. However, in this case,
a border would not be required. Thus, he concludes that it also needs to be a third thing
in between, namely the border itself, touching the states. He introduces a border as the
fuzzy zone that is "not strictly a territorial, political, juridical, or economic phenomenon
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but equally an aterritorial, apolitical, nonlegal, and noneconomic phenomenon at the same
time" (Nail 2016). This implies that the study of borders cannot only focus on the aspect
of division but also needs to include the in-between area, which cannot be reached by
the social power of neither of the states. The result of thereby introduced borderlands’
bifurcation as extensive and intensive at the same time is that the border is experienced as
a continuity by some and as a discontinuity by others. In this regard, Parker highlights that
"the terms boundary, border, frontier, and borderlands mean many things to many people"
(Parker 2006) and provides a differentiation between them. In his definition, boundaries
are the most general of these terms including the types of borders and frontiers that are
distinguished with respect to their dynamic (i.e. borders are static while frontiers are fluid).
An expanded version of his framework illustrates the five major categories of boundaries
that occur in borderlands as geographic, political, demographic, cultural, and economic.
He outlines that these are interconnected and vary in time.

In the historic logic of states coming along with their own political, legislative, and eco-
nomic systems, borders divide these systems and distinguish one from another. However,
this delimitation of systems does not always correspond to the cultural boundaries of
people living in these regions. Anderson and O’Dowod mention that "social and com-
munal boundaries are seen to be increasingly de-linked from territorial borders" and that
"cross-border regions may have an underlying cultural unity not congruent with state bor-
ders" (Anderson and O’Dowd 1999). Thus, Kaplan (2000) distinguishes between clean
borders where the political boundary coincides with the cultural one so that the break is
clear in national and spatial identity and messy borders in which this is not the case so
that the borderland becomes a zone of confusion. This may happen for various reasons:
boundaries can be defined without regarding the underlying cultural dynamic for example
when states borders shift due to welfare or political reasons, but also cultural boundaries
can shift under remaining state borders for example due to migration or adaptation. In
such cases, peoples’ minds may feel more closely connected to people assigned to the
neighboring states and the systems in force therein which leads to conflicting identities.
However, there are different scales of identities, meaning that in addition to the influence
of the borderland itself, there may be overlapping national identities. Thus, "borderlands
are dominated by the interplay, overlap and competition of larger national identities" as
shown in Figure 2.1. The illustration shows a national identity (ethnic group 2) that spans
over its corresponding countries’ geographical border to the territory of the neighboring
country. Since the national identity of the neighboring country (ethnic group 3) is congru-
ent to its territory, the national identities are overlapping in the borderland. In addition,
there is ethnic group 1, which is a local identity affiliated with the borderland itself. This
mix of identities of course leads to asymmetry, however, at the same time, it provides
the opportunity to establish a new borderland specific identity that connects the encom-
passed identities by enabling the different groups to embody themselves in a manifold set
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of identities. This view is shared by cultural anthropologists who focus on borderlands
as regions where new communities have developed and are developing across or around
(Pavlakovich-Kochi 2016, Donnan and Wilson 1994). In this regard, Adrot et al. (2018)
formulate that borderlands can establish their own culture independently of their national
identities.

. Ethnic Group 1
. Ethnic Group 2

Ethnic Group 3

Mixed Ethnic Group
N State Extent

------- MNational Identities

----- Borderland Identity

—— Localized Identity

Figure 2.1: Borderland Identities According to Kaplan (2000)

Additionally, cultural psychologists are interested in the citizens of a border, their way of
thinking, acting and feeling (Marsico 2016). Comparing Mexicans and Americans living in
the border region, Cubero et al. (2016) show that residents from Matamoros (Tamaulipas,
Mexico) are more personally involved into all the aspects related to the border compared
their counterparts from Brownsville (Texas, United States). Border crossings belong to
the Mexican way of life as they need to find better life conditions out there. Despite
for them the border is asymmetric, it is permeable. However, the study clearly shows a
cultural discontinuity asking for a narrative to cover all the borders’ human drama. On
the other hand, Americans do not recognize the border as having two parts. They do not
need to cross the border searching for better conditions over there and thus, they do not
even occasionally have the feeling of insecurity or strangeness (Cubero et al. 2016). This
is in line with Rumford accounting personal circumstances on the people’s experience on
borders: "what constitutes a border to some is a gateway to others" (Rumford 2006). In
addition, he highlights a higher freedom to connect with a whole range of others who share
similar beliefs, fears, and preferences in today’s globalized world.

From these conceptual considerations, the outline now turns to a comparison between
different institutionalized forms of collaboration within border areas. In particular, the
European Union as a creation of supranational institution targeting integrated economy
and political space due to collaboration is often compared to the borders of the USA, Mex-
ico on the one hand and Canada on the other, which are mainly driven around economic
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interdependendencies as well as socio-economic and structural complementarities (Scott
1999). Perkmann (2003) highlights that in the European Union more than 70 munici-
palities and regional authorities cooperate across the national borders. Additionally, the
European Union and the Council of Europe provide a framework such that cross-border co-
operation among non-governmental organizations (NGOs) increases. Thus, within Europe
a large number of projects and initiatives have been launched "with the expressed goal of
opening up new spatial perspectives for co-operation between cities and regions in various
areas of economic development and regional policy" (Scott 1999). They have encouraged
multilevel institutionalization in order to "facilitate cooperation and the vertical and hor-
izontal coordination of policy between different spatial levels" (Scott 1999). Providing
incentives for creating groups of similar interests also across countries’ borders, does not
only facilitate to establish an European identity, but also to spread innovations in the areas
of economic development, job creation measures and revitalization strategies among other
things. However, this strategy is based on the advances in the Benelux countries and even
in such culturally homogeneous border areas it is not fully examined. In this regard, too
high administrative complexity is seen for collaboration (Scott 1999), local dependence on
cooperation incentives is criticized (Johnson 2009) as well as that the advances only hold
for the public sector excluding the establishment of connections between private enterprise
systems or effective cross-border collaboration to achieve common land use policies or
urban developments (Hassink et al. 1995).

However, compared to American border regions, the progress in established connectivity is
enormous. This comes along with the different incentives. The North American motivation
of regional integration is driven exclusively by economic concerns rather than any sense
of a common North American destiny (Scott 1999). Thus, the negotiated agreements are
more recent and limited to economic exchange, so the North American Free Trade Area
(NAFTA) was established only in 1994 superseding the Free Trade Agreement between
Canada and the United States of America (CUSFTA) from 1987. The economic bond
between Ontario (Canada) and Michigan (United States), for example, is grown due to the
automotive sector so that already in 1965 a sector-specific trade deal called the Canada-
United States Automotive Products Trade Agreement was negotiated (Anderson 2012).
From this origin, the border between Canada and the United States evolved to one of the
more easily crossed borders in the world. However, this situation vividly changed after
September 11, 2001 where the increasing security measures lead to longer delays. Given
these circumstances, Anderson (2012) highlights that policies need to be able to serve both,
security and trade facilitation. But he also acknowledges that for a perimeter approach
eliminating all border functions by achieving complete policy harmonization between the
states would not be realistic for the United States and Canada within the near future as they
have not even established a customs union. Thus, the simplest way for border controls is
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to increase the physical infrastructure at border crossing points including technologies that
help to speed up the inspection processes.

A comparative study by Brunet-Jailly (2004) highlights that although the economies be-
tween Ontario and Michigan were more strongly interconnected compared to neighboring
countries within the European Union, there is less cross-border collaboration between
public actors in this area (Anderson 2012). This is underlined by Doran (1996) outlining
that the NAFTA follows the idea of confining integration to regional connections on a basis
of functionality "but does not envisage a borderless North America, nor a comprehensive
policy-making process at the supranational level - at least not within the foreseeable fu-
ture" (Scott 1999). This difference between North America and Europe is illustratively
underlined by Blatter (2004) who compared four institutions in European and North Amer-
ican border areas (Figure 2.2) along his definition, which distinguishes four ideal types of
cross-border political institutions as seen in Table 2.1.

Territorial Governance | Functional Governance

Instrumental /Control Commission Connection

Identity-providing/Orientation Consociation Coalition

Table 2.1: Four Ideal Types of Cross-border Policitcal Institutions According to Blatter (2004)

On the first dimension, he distinguishes between instrumental control and identity-
providing institutions as introduced by Gohler (1994). He argues that both kinds, in-
stitutions with the primary function of reducing transaction costs in the exchange as well
as those of ritual representation which create mutual obligations and ties among the mem-
bers of a group, are important to maximize individual and social welfare. Moreover, he
distinguishes between territorial-centric and functional-centric governance on the other di-
mension. Traditionally, they are differentiated by the type of network interactions between
the actors. A fully territorial governance would have a hierarchical network structure
in which the information flows primarily within the national units and only at the top
across the national boundary. Furthermore, the cross-sector exchange would take place
on a national level and only public actors cooperate across. On the other hand, functional
governance is defined by a policentric network allowing direct exchange on all levels. The
concept of Blatter (2004) in this differentiation goes beyond also including factors like
scope, geographic scale and stability along time and space to characterize the type of
cooperation. Moving to a comparative illustration of the four types, Blatter chooses the
Upper Rhine Valley and the Lake Constance Region in Europe as well as the Californias
and Cascadia in North America. He notes that "whereas in Europe the most important
institutions (Oberrheinkonferenz, Bodenseekonferenz) are purely intergovernmental and
complemented by institutionalized meetings of legislators, North American institutions are
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Upper Rhine Lake Constance

territorial functional territorial functional

instrumental

identity-providing ‘ instrumental

identity-providing ‘

Californias Cascadia

territorial functional territorial functional

instrumental
instrumental

identity-providing ‘
identity-providing

Figure 2.2: Illustration of the Institutional Profiles in Four Border Regions According to Blatter (2004)

much more open for direct involvement by private and non-profit actors" (Blatter 2004). In
this regard, Figure 2.2 provides an illustrative characterization of the institutional profiles
of four border regions. The Upper-Rhine region with its highest level of institutionaliza-
tion is represented by a square covering the advances in all dimensions. Furthermore,
the circle mapping the Lake Constance region shows the regions’ achievements in the
establishment of a common identity. Since political collaboration is the emphasis of the
Californias, this region is pointed out by a square encompassing the entire instrumental
dimension. The forth region, which is Cascadia, is focusing on the functional identity
building as shown by the triangle located at the bottom-right position. This is in line with
the finding of Brunet-Jailly (2012). He outlines that the cross-border economic integration
via connections of public and private institutions and managers to facilitate trade lead to
clusters with regard to sectors and interests. These are not territorially bounded to the
border region, but rather allow for transboundary governance in arbitrary dimensions by
means of spreading networking activities (Brunet-Jailly 2012).

In summary, it can be said that border regions are various in their nature, ranging from
their geography and their economic, political and legal systems to the social bonds among
people living in a border region. While borders have historically been viewed as barriers,
re-bordering, that may lead to differentiation between cultural and territorial border, as
well as intense government programs to establish regional development have resulted for
some border regions in the establishment of their own identity and connections between
people across the states” border. Other border areas are still characterized by hostility,
although it it is also to note that there are borders with asymmetric perception between
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people living on one side and people living on the other side. Thus, a framework to study
border regions, and especially collaboration, needs to be very flexible allowing to include
individual characteristics of the region.

2.2 Risk and Disaster Management

Formally, "risk is a function of the probability of particular hazardous event and the losses
it would cause" (Khan et al. 2008). Since risks are present in all areas of daily life,
risk management is an important discipline outlining strategic approaches to deal with
them. This does not mean, however, that every risk has to be eliminated regardless of
any costs, contrariwise a strategic assessment is required. Thus, systematic and strategic
risk management consists of the four phases risk identification, assessment, response, and
controlling (Pritchard 2010). It is to note that risks are very different in nature which
makes their handling individual. While an accident in the roads may lead to a delay, a fire
in the building might cause severe injuries of people. Thus, a detailed risk identification
is fundamental. Thereafter, the various risks need to be assessed which is often done by
clustering them in form of a matrix. Each of the two dimensions "occurrence probability"
and "impact" is divided in the levels low, medium, and high resulting in nine fields for
which an individual risk response strategy is adequate. A well-established strategy to cope
with high occurrence probability and high impact risks is their transfer to an insurance
company. Medium risks of the same type can be pooled while diversification of different
types also reduces the risk. On contrary, risks with low occurrence probability and low
impact not necessarily need to be eliminated. As a matter of fact, the chosen strategy
to deal with different types of risks is also depending on the individual risk preference
of the decision-maker. However, the process of risk management needs to be monitored
continuously. Moreover, it should be controlled and adapted in order to minimize the
potential for undetected events, so called black swans that cause high damage. Most risks
have minor impact and the strategies to deal with them are routines.

In some cases, risks go beyond the normal range causing damage with the potential to
turn into a disaster that is "a serious disruption of the functioning of a community or
a society involving widespread human, material, economic or environmental losses and
impacts, which exceeds the ability of the affected community or society to cope using
its own resources" (United Nations International Strategy for Disaster Reduction 2009).
As the outlined risk assessment strategy is convenient for self-contained surroundings, an
alternative concept of risk assessment is now presented which considers the dimension
of interconnections like societies or economies. Figure 2.3 outlines "that risk has two
elements, the first is associated with the inherent conditions of the country that is exposed
to external shocks and the second associated with conditions developed to absorb, cope
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with or bounce back from adverse shocks" (Briguglio et al. 2009). Thus, this review

‘ Vulnerability ‘ ‘ Resilience ‘
| |
Exposure Coping Ability
Risk to external through policies
of being shocks arising that enable to
adversely from intrinsic withdraw or
affected by fearures bounce back
external shocks from external
shocks
! !
Permanent Nurtured
Conditions Conditions

Figure 2.3: Risks Associated with External Shocks According to Briguglio et al. (2009)

turns to a closer look on the vulnerability of a society and its capabilities to become
resilient. Vulnerability can be defined as "the degree to which a system, subsystem, or
system component is likely to experience harm due to exposure to a hazard, either a
perturbation or a stress/stressor" (Turner et al. 2003). Despite it is unclear what exactly
drives vulnerability, most analysis "share an explicit concern for losses that directly relate
to human welfare, in terms of damage to property, damage to livelihoods, forced migration,
morbidity, or mortality, for example" (Turner et al. 2003). Flanagan et al. (2011) explicitly
deal with vulnerability to hazards and name factors as age, income, the strength of social
networks, and neighborhood characteristics as influences for vulnerability. In this vein,
Davis et al. (2005) highlight the factors influencing community resilience on the example
of health provision which include infrastructure in the build environment, the access to
high-quality, culturally competent and well-coordinated public and private services as well
as structural factors (such as racial relations and a stable economy) and social capital.
Often, "resilience and vulnerability are viewed as opposite sides of the same coin" (Twigg
2007). However, Manyena et al. (2011) does not share this view and points out the notion
of bouncing back as the decisively factor. Since disasters are accompanied by change, the
authors "posit that resilience should be viewed as the ability to bounce forward and move on
following a disaster" (Manyena et al. 2011). The term resilience originally came from the
psychological literature understanding the ability to deal with adversity and stressful life
events, as trauma (Wu et al. 2013). However, today it is understood in a much wider sense
applied in various fields. Economic considerations see resilience as approaches targeting
"the ability to reduce the risks of large shocks, to absorb quickly and smoothly those shocks
that occur, and to recover from shocks through well-governed economic markets as well as
efficient reforms of structural policy settings and institutional frameworks" (OECD 2021).
With regard to disasters, resilience is linked to the notion of build back better by the United
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Nations International Strategy for Disaster Reduction (2009) including "the use of the
recovery, rehabilitation and reconstruction phases after a disaster to increase the resilience
of nations and communities through integrating disaster risk reduction measures into the
restoration of physical infrastructure and societal systems, and into the revitalization of
livelihoods, economies, and the environment" (United Nations International Strategy for
Disaster Reduction 2009). In this regard, Platt et al. (2016) outline that resilience needs to
be considered from different perspectives:

* "Technical performance of physical systems"
* "Organisational ability to cope, especially of lifeline critical facilities"
* "Community and social and economic robustness, including self-help"

* "Decision support of emergency management, relief agencies and local administra-
tion"

From this starting point, the authors distinguish in their assessment between robustness
and resilience in order to include the ideas of "resisting the impact" and "recovering from
losses" (Platt et al. 2016). Thus, Figure 2.4 illustrates the loss and damage directly after
the event on the y-axis. The authors picture two levels of robustness: R1, i.e. 50%
of households are affected, and R2, i.e. 25% of households are affected, which reflects
a higher level of robustness because the same disaster caused less damage on existing
households. On the x-axis, the timeline is shown, which illustrates the speed of recovery
as a measure of resilience. Slowly, people rebuild their houses and move back, so that
after some time the number of households from before the disaster is reached. The faster
this process happens, the more resilient the location is. The graph shows two examples,
the green s-shaped curve that reaches the 100% rebuilding level earlier than the red line.
A similar idea is taken by Zobel and Khansa (2014) who characterize the resilience of
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Time

Figure 2.4: Recovery Curves According to Platt et al. (2016)
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infrastructure and extend this concept to multi-events. "If a system has not had a chance
to recover fully by the time the next related sub-event occurs, then the characteristic shape
of the disaster curve will tend to look more like Figure 2.5b than like Figure 2.5a" (Zobel
and Khansa 2014). Beginning with the single-event case, let X be the percentage loss of
the functionality of an infrastructure and 7" the time needed to rebuild normal operations.
Then the light blue triangle area, called A, in Figure 2.5a can be regarded as the loss due
to the disaster as already explained previously. Thus, for a suitable fixed time interval 7™,
the average resilience is R = 1 — A/T™*. If the recovery rate is assumed to be linear, then
A = XT/2 so that the average resilience can be calculated as

T -XT[2 XT

- L= X e[0.1], Te[0,77]. 2.1)

R(X,T) =

It is to note, that different shapes of the triangle lead to similar values for resilience.

Disaster

100% !
- AT /_ 100%

Disaster

50%

Functionality

50%

Functionality

1o T+ T+t
ta T4ty Ti+T+tg T+

Time
(a) Predicted Loss for a Single-Event Disas-

ter (b) Average Loss for a Multi-Event Disaster

Figure 2.5: Abstracted Single- and Multi-Event Resilience According to Zobel and Khansa (2014)

Moreover, for the multi-event case the area consisting of a frequency of overlapping trian-
gles, as highlighted corresponding to the two-event case in Figure 2.5b, can be calculated
as the sum of the single segments

X, + XDT,
A:ZAZ:Z%. 2.2)

From the formula for average resilience calculates as

Rzl—ZAizzw, 2.3)

7

the authors conclude that each multi-event case can be compared to a single-event case of
average loss.

After this conceptual excerpt on measurement of resilience, the question remains how to
reach a resilient community. First of all, there is a risk that an hazardous event occurs,

16



2.2 Risk and Disaster Management

for example by a natural disaster or man-made attack. As noted before (Platt et al. 2016,
Zobel and Khansa 2014), two components play together to cope such a situation. The
greater the robustness of a system or community, the less harmful is the external shock (i.e.
the hazardous event) and the greater the capacity of the system or community to recover,
the less impact is caused by the hazard. Thus, the degree of a disaster is not only in
the physical dimension but also depending on the socioeconomic conditions of a society.
A crisis or an emergency can result in a disaster if they are neglected or mismanaged
(Shaluf et al. 2003, Sawalha et al. 2013). In this regard, successful work of emergency
organizations can prevent the escalation on an early stage (Quarantelli 1988, Farazmand
2001). Paton (2008) highlights that in addition to institutional environment, the social
support within the community as well as the personal characteristics of the actors are
important to derive a resilient community. "Thus, disaster occurs only when hazards
and vulnerability meet" (Khan et al. 2008). However, a disaster is distinguished from a
crisis or an emergency by its dimension. A disaster affects more people and has more far-
reaching and devastating consequences including that the public is needed to be extensively
involved in response (Alexander 2015). Summarizing, Al-Dahash et al. (2016) classify the

ight develop
into disaster

Political

and medial Uniaue |r:°2'r:fnrat?|lcr:n Requires
attention Out of control external
Does not . . assisstance
h Triggers policy changes
ave an .. .
uni Crisis System disruption Disaster
que
. Many
solution

Sudden nature

agencies

small involved

population
exposed

Damage assisstance of

relief required

Interruption Emergency Calls for
of normal No need for immediate
procedures  Extra- system action 4
ordinary change Current
response event
measures

Figure 2.6: Differentiation between Disaster, Crisis and Emergency According to Al-Dahash et al. (2016)

terms of disaster, crisis and emergency by systematic literature review as seen in Figure
2.6. Therefore, they analyze free flowing text by qualitative data analysis techniques and
critically review arguments and counterarguments by conceptual content analysis and a
cognitive mapping approach. After categorizing the dominant concepts, the relationship
between the supporting information and the themes is uncovered by cognitive mapping
technique. Lastly, a cross analysis is performed to discuss similarities and differences
between the terms.
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However, such a situation cannot be dealt with easily on the fly, so that it makes sense to
think about the occurrence of certain scenarios already in advance. Therefore, research
came up with the concept of a disaster management cycle (Figure 2.7) including - besides the
direct response to disasters which is the immediate intervention - the stages of recovery and
mitigation. Between these two stages, the time line switches from post-disaster phase to
pre-disaster phase, which hints at the bouncing back better notion. Furthermore, itincludes
preparedness with the components of risk assessment and prevention in order to learn for
the next disaster and to be better positioned regarding external shocks. Anticipating future
disaster events, the cycle outlines the continuous need for improvement. Besides this

Response f\ Recovery

Post-Disaster
Phase

Disaster
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Pre-Disaster
Phase

Preparedness U

Figure 2.7: Disaster Management Cycle According to Khan et al. (2008)

framework is criticized for being too simplistic and abstracting from synergies, it still can
be useful as it in general holds for all types of risks and can be grouped together within the
concept of global change (Le Cozannet et al. 2020). However, Alexander (2015) outlines
that plans need to be realistic and pragmatic taking into account the resource limitations for
response. Therefore, "dealing with disaster is a social process that requires public support
for planning initiatives and participation by a wide variety of responders, technical experts
and citizens" (Alexander 2015). He mentions that the challenge lies in the foresight on
the one hand and in planning on the other hand in order to connect elements into coherent
response strategies. In case the capacities of the local institutions are overwhelmed, an
up-scaling can be required to the use of national or even international capacities. As a
result, many more actors than normal come together, which extends the need for planning
in order to improve the ability of multi-agency collaboration. Especially, for such a case he
points out the trade-off between the different characteristics, resources and objectives of the
actors leading to the target of finding an "optimum balance [...] between integrating these
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forces and allowing them a degree of autonomy and freedom of action" (Alexander 2015).
In this regard, disaster management has the task "to cope with complex and sophisticated
transfers of human and material resources" (Alexander 2015). Thus, the next section
outlines important aspects that need to be considered in the planning process for disaster
response across national borders.

2.3 Disaster Response Collaboration Across Borders

After this theoretical outline on boundaries and borders as well as on disasters includ-
ing vulnerability and resilience, this section brings both concepts together and presents
approaches for disaster response collaboration in an international setting. As outlined
before, disasters are triggered by a hazardous event and the outcome is depending on the
robustness of the system as well as its reaction. In this thesis, collaboration between the
involved actors is examined as an important driver for adequate reaction and improved
resilience.

According to Wood and Gray, the elements of collaboration in general are "common
interests or shared goals while seeing different aspects of the problem or having differences
in acting, deciding or managing to explore it constructively via shared institutions, rules
or norms as a temporary structure as well as an (interactive) process with respect to
a problem domain or issue to search for solution and to produce change beyond their
limited visions and abilities to decide the future of the shared domain" (Wood and Gray
1991). Moreover, Gray (1985) notes that problem-solving efforts are enhanced when
stakeholders expect that the benefit of collaborating will outweigh the costs. Hardey et al.
add that collaboration includes strategic effects like building capacities through transfer
or pooling of resources, knowledge creation, and political effects as networks of linkages
shape their interests and thus, "collaboration not only transfers existing knowledge among
organizations, but also facilitates the creation of new knowledge and produces synergistic
solutions" (Hardy et al. 2003). In this regard, Chiu states "collaborative design is an
activity that requires participation of individuals for sharing information and organizing
design tasks and resources" (Chiu 2002).

Especially in times of increased number of natural and human-made disasters, it becomes
ever more essential to improve disaster resilience across borders requiring international
collaboration (Adrot et al. 2018, Garrick and Hall 2014). According to Perkmann, "cross-
border cooperation can be defined as a more or less institutionalized collaboration between
contiguous subnational authorities across national borders" (Perkmann 2003). Today,
cross-border interactions range from total lack of cooperation or even hostility and conflict
to full collaboration including consultation, coordination and communication (Guo 2015).
It depends on the existence of a cross-border policy at all political levels, on a local relay
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of this policy by civil society, as well as on the existence of a cross-border culture and
dynamics carried by economic actors (Brunet-Jailly 2007). Nevertheless, with regard
to disaster response, local and regional planning are predominant, but there are less
international response strategies. According to Alexander (2015), this results from higher
difficulties in their predictability as a transboundary crisis is usually characterized by
multiple domains and multiple manifestations. Due to its nature, there are converging
different polices so that first of all a responsible leader has to be determined and a common
perspective needs to be established. Moreover, after an incubation, such an event turns to
rapid escalation which makes it hard to chart. This fact has become particularly evident
by the exponential spread of the Corona virus leading to the Covid-19 pandemic which
affected during 2020 nearly all countries around the globe. Often data are lacking in a
transnational disaster as they are not collected by the same organizations and aside from
that due to different methodology or scales the available data may be not comparable.
In addition, there are multiple actors resulting in conflicting responsibilities so that no
ready-made solutions can be applied (Boin 2019). Disaster resilience in general requires
the smooth interplay of various groups of actors. Already in the prevention phase, these
include local authorities that decide on land use plans and enforce construction work
to mitigate the vulnerability to natural hazards as floods or earthquakes. These need
to be coordinated with neighboring regions. One level above, that is on national level,
regulations are established for disaster prevention and funds can be created to support
investments. Here, also reinsurance companies play a role in assessing the probabilities
and costs of potential disasters. International organizations as the "United Nation Office
for Disaster Risk Reduction strengthening the governance of risks, as recommended by
the Sendai Framework for disaster risk reduction" (Le Cozannet et al. 2020). But also
in the response phase, a colorful bouquet of actors comes together for each country
comprising local emergency response teams with the responsibility for the treatment of
victims, NGOs performing search and rescue, authorities coordinating resources, and
the government that set up policies and action guidelines. For transnational disasters,
this is multiplied by the number of countries involved, and in addition, the differences
in their structures add complexity. As this on one hand may lead to higher number of
available resources and bundled knowledge as well as positive preconditions for unfolding
creativity, on the other hand the already mentioned challenges need to be overcome.
"However, it will become increasingly necessary to guarantee international interoperability,
common supply chains, reciprocal aid arrangements, and procedures for working together
across borders" (Alexander 2015). Besides the usual challenges in disaster response as
a high degree of uncertainty, need for providing capacities and organizing a response
as well as communicating with the public (Ansell et al. 2010), an efficient response to
a transboundary crisis adds, after the detection of vulnerabilities, transboundary sense-
making and the establishment of transboundary decision-making powers (Boin 2019).
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Consequently, Edwards (2009) addresses the need for cross-border disaster cooperation in
all stages of the disaster cycle. Already in the preparedness phase, operating procedures
have to be standardized and coordinated. Stoto et al. (2017) go even beyond by concretely
outlining the need for a systematic approach to managing resources and responsibilities
in emergency response, including communication between all agencies to ensure effective
coordination of prevention and treatment efforts as well as trust-building in risk and crisis
communication strategies informing the population. These points are especially concerned
within this thesis. In addition, this thesis investigates the effect of so-called spontaneous
volunteers providing their help in the aftermath of disasters which should be integrated into
well-prepared in risk and crisis communication strategies of the response organizations.

Recent developments in public involvement after a disaster show a trend from the engage-
ment in voluntary aid organizations to spontaneous on-site help. Dynes already in 1970
pointed out that people gather around after catastrophes and offer their help. He divides
the people, which appear on the scene in the aftermath of a disaster into four groups:
the established organizations in disaster response (such as professional fire brigades), vol-
untary aid organizations (such as Red Cross), community organizations without link to
disaster response (such as music associations), and individuals that become active on their
own after a disaster (as seen after the Central European flood in 2013) (Dynes 1970). As
outlined, spontaneous help is not a new phenomenon, however, it has risen in relevance
during the last years. Due to social media, the radius of influence has increased so that
a higher number of people first of all notice the disaster and thereby become emotionally
involved and develop the need to support. For example in the aftermath of Hurricane
Katrina in 2005, a large community outside the disaster area has been build up to coordi-
nate housing offers and other assistance to disseminated persons (Kendra and Wachtendorf
2003). Wachtendorf and Kendra (2004) outline also the huge willingness to help in the
aftermath of the World Trade Center attacks at September 11", 2001 where restaurants
nearby offered food to search and rescue teams. Furthermore, they highlight that besides
the good will, the spontaneous help has led to some additional obstacles to the already
tense situation of response teams. For example, there were so many donations of cloth that
have been barely manageable. Thus, response teams in the beginning of these extreme
dimensions of spontaneous volunteering generated mainly by the use of social media, have
rather been critical about the amount of support binding their own capacities to become
organized. However, today the potential moves into the foreground (Stallings and Quar-
antelli 1985) and it is widely recognized that the planning for disaster needs to consider
above all the efficient involvement of spontaneous volunteers so that they support and not
hinder the response missions.

Up to now, spontaneous volunteering has not played a major role with regard to borderlands.
Reasons for this are manifold. First of all, volunteers need to be motivated to help across
national borders. As the motivations are in general personal involvement due to distance
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or personal relationships (Barraket et al. 2013), the event of a disaster is a precondition
for spontaneous volunteering in a borderland. In addition, due to the separating nature
of a border, the personal network often is not as strong across a national border as it is
within a country (Dahles and van Hees 2004). However, this may not hold true for all
border regions. Adrot et al. (2018) outline that there are borders exhibiting their own
identity so that in such cases, spontaneous volunteers can function as a deepening of
connections instead of separating nationalities. Moreover, the pure willingness to help
may be stronger compared to the mere existence of borders. Thus, the border crossing
of spontaneous volunteers might become relevant in the response of future disasters so
that a few aspects should be considered in the planning phase. As already within some
countries, the definition of spontaneous volunteers differs between organizations (Barraket
et al. 2013), it is to expect that there is no unique definition holding in a cross-border area.
Moreover, legal issues need to be clarified. Despite there exists a norm for the coordination
of spontaneous volunteers (ISO 22319:2017-04 2017), it leaves room for flexible adaptions
and does not ensure that the regulation is interpreted in the same way in all countries. Thus,
this thesis examines the motivation, that is the willingness to help across national borders
in the example of the French-German border region but also perceived problems and in
addition investigates a coordination framework to organize the spontaneous volunteers
efficiently in the whole disaster area.

2.4 Cultural Influences to Collaboration Across Borders

Since border regions come along with a clash of culture (Nostrand 1970), it is essential
to include cultural aspects into cross-border disaster response frameworks. Thus, a short
general outline on this topic is interposed, details with regard to the specific considerations
of the agent-based model and the empirical study are given within the respective parts
(Section 3.2 and 3.15). First of all, it is to note that culture has many facets and that the
focus here is on the social relations which in particular include two critical components:
trust and communication. Hofstede defines culture as "the collective programming of the
mind which distinguishes the members of one group from another" (Hofstede et al. 2010).
In this regard, culture differentiates between behavior and habits within a society which
also comprise knowledge and beliefs. It is organized via norms that people are risen with
and that codifies acceptance within a group. Thus, the social theory differentiating between
in-group and out-group persons influences various studies. However, in order to achieve
a smooth interplay between various cultures, intercultural sensitivity is required (Bennett
1998). In this regard, Schwartz et al. (2001) even noticed that cultures do not only differ, but
also have some traits in common so that they derive a set of universal values that are found
in all major cultures. These comprise ten values including tradition as the respect of past
representation of the identity, security that means people aim for stability of the society, but
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also personal achievement which outlines the individual competencies with respect to the
environment, and power in the sense of a high social status. Moreover, Delhey and Newton
(2005) examine factors that influence the feeling of belonging to groups and in particular
increasing generalized trust in societies. Welter and Alex (2015) study trust in different
cultures and find that trust is established through familiarity with similar mentality and
habits whereas prejudices, retention and stereotypes can hinder the emergence of trust.
Moreover, Brewer et al. introduce international trust as "a generalized belief about whether
most foreign countries behave in accordance with normative expectations regarding the
conduct of nations" (Brewer et al. 2005). In his study among Americans, they even
find a correlation between trust in other people and international trust. Furthermore,
Kalkman and de Waard (2017) highlight that a distinction between interpersonal and inter-
organizational confidence-building is required and that trust is built over time. Lai (2012)
investigates cross-border cooperation between voluntary organizations and found that the
role of informal connections and past working experience or trust between them emerged as
central, especially at the level of community and self-organizing groups. Similar findings
are derived by Kapucu (2006) and Boin (2019). However, the establishment of relationships
and trust building measures need not only to be performed between professional disaster
response actors but also in the population. This is required as people start to develop self-
helping strategies if they do not trust crisis response actors from their own or the foreign
country. Jameson (2007) highlights that cultural identity is affected by close relationships
that may change with time. Moreover, it can be negotiated through communication.

Falkheimer highlights that "multicultural and cross-cultural communication can often be
characterized as Chinese whispers — what one communicates is seldom what others hear or
see" (Falkheimer and Heide 2006). In this regard, Hall and Hall (2001) distinguish between
high- and low- context cultures differing in the context needed to get the information.
In that way, "intercultural communication can be defined as the study of heterophyllous
interpersonal communication between individuals from different cultures (Rogers and Hart
2002)". A couple of general intercultural communication models already exist (Spitzberg
(2000), Hall and Hall (2001), Jameson (2007)). In these models, language serves as
a communication tool, though it is also a system of representation for perception and
thinking. Habitual patterns of thought are manifested in communication behavior. In
many ways, the crux of intercultural communication is how people adapt to other cultures,
which may range from acceptance via adaption to integration (Bennett 1998). However,
communication problems can, among other things, result from the lack of a common
language that each actor speaks at the same level (Traum 2009). Furthermore, with respect
to disaster response not only the personal communication is necessary but also the long-
distance communication between agencies that require adequate media. Thereby, it is to
note that some technologies can fail within disaster response so that alternatives need to
be taken into account. Lee et al. (2011) highlight that information system models from
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business sector may not be able to deal with such complex and dynamic environments as
they occur in a disaster requiring high information exchange and coordination among a
large number of organizations. Moreover, an adequate and aligned communication strategy
needs to be defined for risk and crisis communication to the population also across borders.

A significant problem of research in this field is that contributions aiming to improve
borderland cooperation are mainly case studies considering a specific border. Simon et al.
(2015) study the social media usage for disaster cooperation at the Jordanian—Israeli border
and Joyce and McCaftrey (2015) investigate the border between the Republic of Ireland and
Northern Ireland. Murphy et al. (2016) also investigate the Ireland border stating "crises
management becomes increasingly difficult when events cross geographical borders and
indeed, policy boundaries. More participants, which tend to be geographically dispersed
and often operating to divergent agendas, become involved". Moreover, Davis and Friske
(2013) investigate cross-border logistics at the US-Canadian border and Kaminska (2016)
examines volunteers’ collaboration across this border. Boersma and Engelman considered
the German-Dutch borderland finding "no uniformity in concluding and using cross-border
agreements for emergency assistance, the language problem, the material and equipment
problem, differences in organizational autonomy" as the main problems suggesting the
following solutions "new routines by joint training sessions, bilingual information sys-
tems, technical standardization of communication, building trust on the basis of insights
into each other’s routines" (Boersma and Engelman 2012). Dahles and van Hees studied
the collaboration between firefighters at both sides of the border and found problems in
organizational structures and legislation, technical equipment and compatibility but also
highlight that the organizations both have the same mission and companionship (Dahles
and van Hees 2004). These challenges due to an increasing number and diversity of
involved actors as well as the unpredictability in disaster response are (among others) also
raised by Balcik et al. (2010). Despite the valuable contributions for regional decision-
makers, in the authors’ view, it is crucial to develop more generic frameworks to improve
the understanding of joint relief initiatives for disaster response in borderlands. Thereby, it
is to outline that cross-border collaboration frameworks need a high degree on flexibility
or a comparative nature as it was highlighted in the first subsection that borderlands vary
in their circumstances. In this regard, the thesis presents a framework to examine success
factors for efficient cross-border collaboration between the various actors involved in dis-
aster response. Thus, it provides valuable insights for decision-makers to reduce current
barriers in borderland collaboration and increase disaster resilience. The holistic frame-
work consists of an agent-based model to study institutional collaboration on the one hand
and an empirical study to investigate self-help capacities and spontaneous volunteering
of the population. In this general state of the art section only a brief overview of these
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two essential factors is given. 