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ABSTRACT

This article describes the definition and characteristics of borderland resilience studies as an academic field, and
precisely its core phenomenon, major themes or components and challenges. The phenomenon of borderland
resilience is firstly defined. The results of empirical studies complete the conceptual description. Finally, the
article proposes a set of research and development challenges.
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INTRODUCTION

Borderland resilience study is the academic field devoted to creating knowledge and theory about the ability of a
borderland area exposed to hazards to resist, absorb, accommodate to and recover from the effects of a hazard in
a timely and efficient manner, including through the preservation and restoration of its essential basic structures
and functions. It investigates strategical, tactical, and operational decisions and actions related to critical functions
of disaster risk management: i) disaster risk mitigation and prevention, ii) disaster preparedness, iii) disaster
response, and iv) disaster recovery (Boin et al., 2010). It also considers capacities to cope with and overcome
unimagined, unanticipated, unmanaged, or situations beyond response capacities (Wildavsky 1988, Woods 2006).
Increasing exposure of cross-border areas to events implies the need for collaboration between individuals and
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organizations belonging to different countries, and therefore, motivates borderland resilience studies. The
globalization process, both cause and consequence of the increased flows of goods, services, money, people,
information, technology, and culture (Held et al., 1999) enhance the exposure of spatial areas to unexpected events
whose complex nature exceeds the crisis management capabilities (Goldin et al., 2014). Cross-border regions
make no exception as they are going through intense urbanization, characterized by growing volumes of social
and commercial exchanges and increasing institutional, economic, and social integration (Shen, 2014). Some
examples of disasters, such the Mont-Blanc tunnel fire in 1999, the 2003 Northeast blackout and the 2006
European black suggest that events, far from stopping at borders can become international and complex events.
While borders have increasingly attracted scholars and practitioners’ attention, research on borderland and crisis
management border resilience studies remain at its infancy. Scholars converge on the fact that cooperation at
borders is specific and requires quick implementation and agile information transmission (Ansell, Boin, Keller,
2009). In line with this view, generic requirements regarding technologies and information transmission in
borderlands were elaborated. However, the managerial and social dimensions of border resilience and information
remain overlooked.
In this paper, we propose to draw on Morin’s approach to systems in order to propose a framework of borderland
resilience. With this framework in mind, we completed a survey that involved 11 professionals of transboundary
crisis in a European border. Based on the survey results, we identify the parts of the frameworks that require
further investigation on the future. From this, we propose a comprehensive list of challenges that require additional
scholar attention. Hence the paper is structured as follows: We first provide definition and characteristics of
borderland resilience studies as an academic field, and precisely its core phenomenon, major themes or
components and challenges. The second part of the paper details the results of the empirical study of cross-border
resilience. In the last part, the article proposes a set of research and development challenges.
BACKGROUND OF THE FRAMEWORK

The increase in the potential of occurrence of transboundary crisis challenges the resilience of borderland. This
first section defines the concept of borderland resilience. The concepts of transboundary crisis, resilience, and
border are firstly described. Then, borderland resilience characteristics are presented.
Resilience

Resilience is an interdisciplinary ongoing development concept. Since its first use in engineering, ecology, and
psychology, different scientific domains adopt it, including organizational and territorial safety and security.
Resilience is used in materials sciences to qualify the material capacity to resist to a shock. Later, it has been
introduced in ecology to describe the nonlinear dynamics of complex adaptive ecosystems with considering their
capacity to absorb shocks or to transform to a new equilibrium as a stable resting point of a system (Holling, 1973,
1986). In psychology, resilience is related to individual and successful collective adaptations to adversity or
various types of trauma (illness, death, disasters, dictatorship) and structure a framework for preventive and
curative intervention (Reich et al., 2010, Ionescu, 2011). The adoption of resilience by researchers studying safety
and security management is the consequences of the identification of the intrinsic limitation of risks management
practices (Douglas & Wildawsky, 1983) and the emergence of systemic risks surpassing the response capacities
of organizations and territories (Perow 1984). Then a resilience-based perspective of safety and security
management required considering both strategies to prevent and control risk and strategies to be prepared and to
respond to surprises and unforeseen situations (Wildavsky, 1988). In this context, four approaches to resilience
emerge (Woods, 2015). The first one considers resilience as a rebound and tries to identify why do some systems
recover from traumatic disrupting events or repeating stress better than others. The second one considers resilience
as robustness and aims at enhancing systems capacities of controlling and responding to risks. The third one refers
to resilience as graceful extensibility and tries to extend systems' adaptive capacities in the face of surprise. The
fourth one refers to sustained adaptability with resilience and studies the management of adaptive capacities of a
network of systems.
Policies related to disaster management adopt resilience by referring to the four critical functions of disaster risk
management: i) disaster risk mitigation and prevention, ii) disaster preparedness, iii) disaster response, and iv)
disaster recovery (Boin et al., 2010). Since 1990 and the U.N. Resolution 44/236, United Nations developed four
programs: the international decade for natural disaster reduction, the Yokohama Strategy for a safer world, the
Hyogo framework for action, and the Sendai framework for disaster risk reduction. The envisaged goals and
developed measures evolved with progressively considering all types of potential disasters (natural, technological,
etc.), crisis management functions from risk management, risk prevention and mitigation, preparation, alert, crisis
management and short and long-term recovery and all actors of the society (citizens, volunteers, first responders,
communities, governments) at local, national and sub-national level. Resilience has been appraised as a renewed
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perspective to risks and in particular, to disasters (Boin et al., 2010).
Borders

Borders can be broadly defined as categories of difference that create socio-spatial distinctions between places,
individuals and groups (Kolossov, Scott, 2013). Given this definition, a border can consist of a line or a frontier
area separating political divisions, geographic areas, countries, or states. While frontiers are not always tangible,
natural structures (mountains, river, lake, sea, bay, strait), artificial structures (wall, meridian), or even culture can
embody boundaries between neighboring regions or countries (Guo, 2015). Geographical borders separate the
social, political, economic, or cultural meanings of one geographic space from another (Diener 2012). Borders
create a fuzzy zone-like phenomenon of inclusive disjunction identified as neither/nor, or both/and, territorial,
political, juridical, or economic phenomenon but equally an aterritorial, an apolitical, nonlegal, and noneconomic
phenomenon at the same (Nail 2016). Borders are naturally changing, or state representatives modify them. They
divide flows of circulation with including and excluding parts of the flows creating the emergence of new flows
consequences of the recirculation, the maintenance, the expelling, and the push of flows that have been divided
(Nail 2016). In critical settings, the emergence of new flows can disturb established patterns of action and
information (Goldin and Mariathasan 2014). For instance, failure of communication can happen in case where
telecommunication infrastructures go in blackout.
Since the last decades, a multidisciplinary stream of research labeled “borderland studies” has emerged to tackle
burning stakes related to territories across frontiers, from geographical, political, social, or even organizational
perspectives (Newman, 2006). The rise of this stream of research reflects the increasing role of cross-border
regions in the international political and economic stages. The levers of cross-border regions’ quick development
and urbanization are multiple. First of all, cross-border regions have historically played the role of “places of
passages” (Dahles & Van Hees, 2004) between border towns that dispose of increasingly integrated international
economic networks, such as between Basle and Strasbourg (Reitel, 2006). Secondly, these regions share critical
infrastructures that were established by national authorities in order to promote international commercial exchange
and, as an indirect but undoubtedly even more critical by-product, peace between countries. Cross-border
management regime, such as resource allocation, resource management, and integrated planning, requires the
active support and long-term commitment from top-level political representatives, the mobilization of experts of
the domain concerned, and of a local structure able to operationalize the cooperation and the collaboration
(Housen-Couriel, 1994).
Transboundary crisis

When considering this topic of resilience, the presence of borders raises some challenging questions. UNISDR
(2017) defines a disaster like a severe disruption of the functioning of a community or a society at any scale due
to hazardous events interacting with conditions of exposure, vulnerability, and capacity, leading to one or more
of the following: human, material, economic and environmental losses, and impacts. Urbanizing areas face an
increased likelihood of being stroke by a major disaster due to their dependency on critical infrastructures and a
growing risk of natural disasters. Cross-border regions make no exception as they are going through intense
urbanization, characterized by growing volumes of social and commercial exchanges and increasing institutional,
economic, and social integration (Shen, 2014). Some examples of disasters demonstrate that borders do not stop
then and on the contrary, can contribute to their escalation. Power outages, for example, can affect at the same
time different countries and the interdependences between power grids can contribute to their propagation and the
escalation of consequences. On August 14, 2003, an outage affected 50 million people in the states of Ohio,
Michigan, Pennsylvania, New York, Vermont, Massachusetts, Connecticut, New Jersey, and the Canadian
province of Ontario. It lasts four days in the United States and more than a week in Canada (US Canada 2004).
On September 28, 2003, a power outage affected all of the Italian Peninsula for 12 hours and part of Switzerland
near Geneva for 3 hours, affecting about 56 million people. On November 4, 2006, over 10 million people in
northern Germany, France, Italy, Belgium, and Spain were affected by a power outage. These situations originated
from the domain of energy. Similar ones exist in finance, transport, health, or communication sectors. They
illustrate risks associated with the increase of the interconnectedness of infrastructures, of the densification of
territories, of the dependence with critical infrastructures that can affect at the same time several countries (OECD
2011, Goldin and Mariathasan 2014, Tierney 2014). Boin (2018) enunciates the characteristics of transboundary
crisis. They are complex, and their nature cannot be reduced to a single domain or a single location. They have a
specific temporality, starting with a slow incubation period followed by a rapid escalation. The design of a model
of causes, consequences, and escalations is challenging and, in some cases, impossible.
Impact of borders on the resilience of an area to disaster
CoRe Paper – Data and Resilience: Opportunities and Challenges
Proceedings of the 17th ISCRAM Conference – Blacksburg, VA, USA May 2020
Amanda Lee Hughes, Fiona McNeill and Christopher Zobel, eds.

340

Rigaud et al.

Borderland Resilience Studies

The presence of a border on a spatial area induces the emergence of a borderland, with processes of co-operation
between different levels of states and different types of agencies. The everyday economic, social, family and
cultural practices are then influenced by the nature of the border. Border are considerate as a marker of historical
memory and local identity and a conditioner of local milieu and everyday attitudes (Kolosov and Scott 2013).
Territories are increasingly likely to be affected by a major disaster because of their dependence on critical
infrastructure and the increasing risk of natural disasters (Goldin and Mariathasan 2014). Cross-border regions
make no exception as they experience intense urbanization characterized by increasing social and commercial
exchanges and increasing institutional, economic, and social integration (Shen, 2014). The border affects the
nature of crises (origin, nature, and consequences). The boundary can filter and modify the nature of the
disturbance by letting through, blocking or diverting all or part of the flows constituting the disturbance. For
example, physical flows can cross the border, while information flows can be blocked. The boundary thus
influences the moment when the system detects the disturbance. A border may delay this moment and potentially
aggravate the consequences. Some examples of disasters show that borders do not stop the dangers and can instead
contribute to their escalation.
The border affects both the nature of the system and also that of crises (Adrot et al., 2018). A border separates a
geographical space into sub-spaces. In addition to different social, economic, and cultural characteristics, different
patterns of creation, communication, and spatial control differentiate these sub-spaces (Diener and Hagen 2012).
While separating two spaces, the border creates a liminal space complex mixture of two separate spaces,
sometimes subject to specific legislation, and whose nature depends on both those of the two spaces and also the
cross-border dynamics (Nail 2016, Amilhat Szary 2015). The level of cross-border cooperation varies from a total
absence of cooperation (hostility, conflict) to total cooperation (communication, consultation, coordination) (Guo
2015). The level depends on the existence of a cross-border policy at all political levels of the areas concerned, a
local relay of this policy by civil society, the existence of a cross-border culture, and a dynamic driven by
economic actors (Brunet-Jailly 2007). The physical boundary creates an anchor point that generates the
convergence of flows of people and commodities and causes a complex dynamic of flow creation and circulation
depending on whether or not authorizations are given to cross the border (Nail 2016).
The nature of the response organization to the crisis is also affected by the presence of a border. A crisis
management organization is usually a polycentric network (Polanyi 1951, Ostrom and Ostrom 1965, Aligica and
Tarko 2011) consisting of autonomous actors belonging to different organizations and sharing similar objectives
and resources while having own objectives and own resources. A global system of institutional and cultural rules
structures the decisions and actions of the network. This process involves acting immediately before, during, and
after a disaster to save lives and minimize damage. Response activities begin with the detection of the event and
end with the stabilization of the situation (Boin et al., 2011). The response phase aims to contain the threat,
minimize damage, and prevent critical systems from breaking down. During this phase, responders are facing
unexpected situations and serious uncertainties. Time constraints require quick decisions and actions in a highly
uncertain environment (Boin et al., 2011; Wearne and White-Hunt, 2014; Weick and Sutcliffe, 2007).
Bureaucratic autonomy, mission conflicts, cultural differences, and technological and geographical distances can
affect the effectiveness of the response process (Kettl 2014). In the context of a cross-border crisis, the system of
institutional rules is made up of the rules of the different territories and the supranational system linking them.
This complexity can accentuate sources of failure by affecting technical, operational tasks (alert, protection,
surveillance, search, and rescue) and non-technical mechanisms (situational awareness, communication,
coordination, decision-making, management of stress and fatigue). Problems in task distribution, and shared
understanding of roles and responsibilities, lack of continuity of the relations between the actors, and the
organizations can lead to duplicates, overlaps, or a non-realization of the tasks.
The development of cross border cooperation for resilience requires to build a cross-border governance framework
for resilience. It implies: 1) Developing functional equivalences between different politico-administrative
systems; 2) Creating effective knowledge-management for the cross-border territory; 3) Transferring
competencies from principals to agents; 4) Optimizing the interaction between actors; 5) Finding the right level
of organization and legal structure; 6) Capturing and measuring the value-added and the territorial impacts and 7)
Increasing the sustainability beyond a simple multi-project approach (Beck 2018).
Resilience to transboundary crisis involves different people with a high risk of conflicting responsibilities.
Moreover, in most of the case, existing plans and procedures are not efficient to support the response and the
recovery to such crisis. From a theoretical perspective, the presence of a border influences the nature of a crisis
and requires a specific interaction between actors involved in the resilience processes. In order to characterize
borderland resilience, we propose a conceptual framework.
A FRAMEWORK FOR UNDERSTANDING AND CREATING KNOWLEDGE ABOUT BORDERLAND RESILIENCE

Borderland resilience studies' first goal is to understand the diversity and complexity of phenomena involved in
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the resilience of a borderland area. They also aim at defining and developing the necessary capabilities to imagine,
conceptualize unwanted events that may affect the area, specify and design prevention, protection, and
preparedness mechanisms to respond to a crisis and to restore essentials functions. Finally, they aim at defining
and developing capabilities to deal with unimagined and unmanaged events or where prevention, protection, and
preparedness plans are inappropriate or ineffective. A conceptual framework is proposed to support border
resilience studies. Five subsystems structure the framework (Figure 1.).
System History

Risks and Crisis
Management System

Borderland Resilience Phenomena
- System, Disturbances
- Adaptive and transformative
modes

Consequences
and impacts

Cultural
System
Figure 1. Borderland resilience conceptual model

In the remainder of this section, we further define and develop the main components of the proposed framework.
Borderland resilience as a phenomenon

The core phenomenon of borderland resilience comprises systems constituting a borderland area confronted with
disturbances (from incident to disasters) and of the temporary organizations composed of all decisions and actions
contributing to the adaptive response to the disturbance. Complexity theory (Morin 1977, Morin 1984) provides
a valuable lens to the borderland resilience and helps frame a comprehensive model. For this reason, we propose
a comprehensive model of borderland resilience.
The study of borderland resilience requires to consider three scales of systems: the territory, the organization, and
the sociotechnical system. Approaching a territory as a complex system implies, according to Moine (2007),
considering three components. 1) A geographical space that results from multiple interactions between its different
constituents (natural, anthropic, social, and institutional). 2) A system of actors who act voluntarily or
involuntarily in the territory; 3) The culture, specific to the region that influences the modes of representation,
decisions, and actions of the actors. Hatch and Cunlife (2013) considers the organization as the results of the
interactions between an internal structure composed of the social, spatial, technological, and cultural systems and
its environment. Davis and al. (2013) describe a sociotechnical system as the interactions between people, goals,
processes, procedures, culture, technology, building, and infrastructure. When studying the resilience of a
borderland area, the three scales have to be considered.
A border separates a geographical space into sub-spaces. In addition to different social, economic, and cultural
characteristics, different patterns of creation, communication, and spatial control distinguished these sub-spaces
(Diener and Hagen 2012). While separating two spaces, the border creates a liminal space complex mixture of
two separate spaces, sometimes subject to specific legislation, and whose nature depends on both those of the two
spaces and also the cross-border dynamics (Nail 2016, Amilhat Szary 2015). Considering the presence of a border
requires refining this model by distinguishing two territorial systems having their specificities and a liminal system
representative of the influence of the border on space and its occupants. This system represents a cross-border
area specific to interactions occurring at the border (see Figure 2.).
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Territory A

Territory B
Space
AÈB

Space
A
Culture

Culture
Actors

Space
B

Actors

Borderland zone

Culture

Actors

Figure 2. Borderland zone model

Following Brunet-Jailly (2005), the description of a borderland considers four interconnected dimensions:
1.
2.

3.
4.

Local cross border culture: Sense of belonging, common language, ethnic, religious, socio-economic
background.
Local cross border political clout: Active local civic and political organizations and individuals, Local
level relations, local policy network, local policy communities, symbolic regime, local cross border
institutions.
Market forces and trade flows: Flows of good, people and investments.
The Policy Activities of Multiple Levels of Government: local, regional, provincial, state, and central
governments, task specific public and private sector organizations.

The dynamic of a complex system is described with a succession of situations of order and situations of disorder
(Morin 1977). In a situation of order, the system evolves inside a structure made of invariances, constraints, laws,
repetitions, or constants. The occurrence of disturbances can generate operational dysfunctions within the
transboundary system. Disturbances may be endogenous or exogenous to the system. They affect it by generating
an overload situation or a double-bind situation (Morin 1984). In case of an overload, the system is no longer able
to perform the tasks usually performed. In the case of double-blind, the system is no longer able to decide or act
accordingly to traditional requirements. These situations affect the functioning of the system and require an
adaptive if not transformational response. The adaptive process which aims at restoring order can be programmed
within the system or be subject to innovation and improvisation. Autopoietic mechanisms contribute to generate
and regenerate the components and relationships necessary to pursue the system’s operation and development
(Varela 1989). The process can lead to the restoration of equilibrium relationships before the occurrence of the
disturbance. It can also generate a new state. In case of failure, the adaptive response can aggravate dysfunctions
and disorder within the system, multiplying conflicts and blockages within organizations involved in the crisis.
Finally, it can help to get out of the crisis but can create the potential for a more significant crisis (Morin 1984).
Risks and crisis management system

Risks and crisis management systems support organizations and territories to coordinate their activities to direct
and control their behavior with regards to risks and crisis (ISO 31000). They generally consider five phases (Boin
et. al 2011):
§ Disaster risk assessment. Identification, analysis and evaluation of disaster risks and vulnerabilities.
§ Disaster risk mitigation and prevention. Actions taken before a disaster to decrease vulnerability, primarily
through measures that reduce causalities and exposure to damage and disruption or that provide passive
protection during disasters.
§ Disaster preparedness. Actions taken to bolster emergency response capabilities including warning systems,
evacuation routes, supply chains and communication procedures established prior to disaster and emergency
events.
§ Disaster response. Actions taken immediately before, during and after a disaster to save lives remove
destruction and minimize damage.
§ Disaster recovery. Short-term activities to restore vital support systems as well as the long-term activities to
rebuild properties and social and economic functions.
Risks and crisis management systems implemented by organizations, cities, and nations create the basement for
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making the difference between regular, irregular, and unexampled threats (Westrum 2006). Regular threats often
occur enough for the system to develop a standard response. Irregular threats are a one-off event, for which it is
virtually impossible to provide an algorithm. Unexampled threat events are so remarkable or so unexpected that
the system cannot imagine them. Regular threats are the ones considered by risk management systems. The
response to irregular and unexampled threats requires an adaptation of the plan provided by the risks management
system or a shift in mental framework to imagine original solutions adapted to the situation.
In the case of borderland resilience, it is necessary to consider risks and crisis management systems of
organizations and countries considered and system describing the coordination principles between the different
countries.
Cultural system

Anthropologists and sociologists have theorized the concept of culture for firstly understand how individuals adapt
to the ecological setting in which they behave. Secondly, to understand which cognitive system, structural system,
symbolic system individuals use for elaborating a representation of their environment and deciding how to go
about it (Keesing 1974, Gudykunst et al.,1988). Individual culture is the result of the integration of behavioral
traits with the processes of enculturation and socialization. Enculturation (Herskovits 1948) refers to situations
where an individual adopts a set of perceived behavioral traits unintentionally without any deliberated learning
process. Socialization is related to situations where parents, pairs, or other individuals intentionally control the
behavior of the individual in order to make it conform to the norms and the rules of a group (Castra 2010).
Organizations influence the culture of their members by trying to make them adopting their organizational culture.
One of the first definitions of organizational culture was proposed in 1953 by the sociologist Elliot Jacques. He
defines culture as the “customary and traditional way of thinking and doing of things, which is shared to a greater
or lesser degree by all its members, and which new members must learn, and at least partially accept, in order to
be accepted into service in the firm” (Jacques 1952). In 1985 Edgar Schein considers organizational culture as
“the pattern of basic assumptions that a given group has invented, discovered, or developed in learning to cope
with its problems of external adaptation and internal integration, and that have worked well enough to be
considered valid, and, therefore, to be taught to new members, as the correct way to perceive, think, and feel in
relation to these problems” (Schein 1985). Organizational culture is a system composed of a subculture,
counterculture, silos, and strong culture (Hatch 2013). Subculture refers to a subset of actors of the organization
that considers themselves as a distinct group based either on similarity or familiarity. Subcultures can enhance the
culture of the organization; it can be orthogonal if it is independent of the influence of the culture of the
organization and a counterculture if it challenges the dominant subculture. An influential culture refers to a
subculture with a high degree of intensity of agreement. A strong culture induces silos in the organization.
Hofstede (2010) considers that organizational culture is a subculture of larger cultural systems. Consequently, he
contributes to characterizing factors for differentiating national cultural for supporting cross-cultural activities.
There is no consensus on a single model capturing all the traits of culture; the integration of different models can
be used to structure the definition of the variability of individual culture. A model of culture variability is proposed
with considering dimensions extracted from five models (Kluckholn and Strodbecks 1961, Hall et Reed Hall 1990,
Hofstede et al. 2010, Trompenaars & Hampden-Turner 2012, Meyer 2015). Each dimension of variability is
synthesized in the following table (cf. Table 1.).
Table 1. Dimension of culture variability

Dimension
variability
Nature

Human goals

Human nature

of

Potential values
People need to control nature,
People should act in harmony
with nature, People must submit
to nature.
Living for the moment, to
develop into an integrated whole,
strive
for
goals
and
accomplishments
People believe human nature is
good, neutral, evil.

Dimension of
variability
People

Time

Mono -chronic
or poly-chronic
Time

Potential values
Social structure is based on
individuals,
on
group
of
individuals with equal status, on
groups with clear and rigid
relationships
Influenced by past events or
traditions,
by
present
circumstances, by future prospects
Paying attention to and doing only
one thing at a time vs being
involved with many things at once.
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Most of the information is
already in the person, while very
little is in the coded, explicit,
transmitted part of the message
vs mass of the information is
vested in the explicit code
Degree to which members of a
culture avoid taking risks

Power distance

Extent to which the members of a
culture are willing to accept an
unequal distribution of power,
wealth, and prestige.

Individualism
versus
collectivism

Long term versus
short-term
orientation
Individualism
versus
communitarianism
Neutral
versus
emotional

Degree of predilections for thrift
and perseverance as well as
respect of tradition
Degree of importance between
personal freedom and importance
of the group.
Degree of control of emotions.

Masculine
versus
feminine
Universalism
versus
particularism,
Specific versus
diffuse

Degree to which individuals in a
culture are expected to act
independently of others in their
society
Degree of separation between
gender roles in a society

Sequential time
versus
synchronous time

Degree of consideration of
punctuality,
planning,
and
staying on schedule rather than
flexibility
of
plans
and
commitments.
Degree of the importance of the
context (explicit vs implicit)

Achievement
versus
ascription

Degree of consideration of actions
performed rather than power, title
and position.

Internal
direction
versus
outer
direction
Evaluating

Degree of believe of the possibility
to controlling nature or the
environment to achieve goals.

Uncertainty
avoidance

Communicating

Degree of importance on laws,
rules, values, and obligation.
Degree of separation between
work and personal lives.

Persuading

Degree of use of deductive rather
than inductive for theory making

Degree of expression of negative
feedback (direct vs indirect)

Trusting

Task based vs relationship-based
trust building.

Deciding

Consensual versus
decision-making style

Scheduling

Linear versus –flexible time
management

Disagreeing

Confrontational versus avoiding
confrontation style of solving
problems

top-down

In the case of borderland resilience, it is necessary to consider the consequences of cultural diversities on
interactions between individuals, groups, and organizations involved.
System history

History, antecedents, and experiences influence borderland resilience. It has to be take-in in consideration to study
causes, consequences, and escalation of potential disturbances. Also, to understand individual, collective, and
organizational behaviors when responding and recovering. The action ecology principle (Morin 77) enunciates
that consequences of actions are the result of their intentions and their interaction within their environment.
Knowledge about the history of systems will facilitate the understanding of their behavior before, during, and
after the crisis.
In the case of borderland resilience, the history of space and borders affects the nature of the borderland, of threats,
and the potential of adaptive response. Conflicts between countries affect the nature of the border and the potential
for collaboration. Even if they are old, conflicts influence the culture of the space. In some cases, conflicts generate
tensions between citizens, inducing mistrust, and fear. In other cases, the displacement of the border inside an
area, promote the sharing of a sub-culture. Antagonisms and culture sharing influence the development of
cooperation modes within the borderland. Nevertheless, the support of German firefighters to their French
colleagues in 1906 during the Courrières mine disaster demonstrates that disaster can be a catalyst for transnational
collaboration despite tensions and climate of war (Lampin 2005).
The Mont Blanc tunnel disaster on march 24th 1999, illustrates the lack of cooperation between the French and
the Italian agencies who were managing the tunnel. At 11.00 am, a truck was carrying butter and flour cached fire
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on the French side of the tunnel, causing the death of 39 people and the closure of the tunnel for three years. It
involved more than three days of continuous operation in order to stop the fire. Investigations highlight the lack
of coordination when installing safety and security barriers causing interoperability issues and when preparing to
respond to an accident causing a delay of intervention and absence of coordination during the crisis. This
catastrophe was the start for the enhancement of the coordination of the Mont Blanc Tunnel security between
France and Italy.
Consequences and impact

The study of borderland resilience has to consider effective and potential consequences of the occurrence of
disasters with considering: forces and stressors which generate both intended and unintended impact of a
disturbance, potential positive and negative individual, social, cultural, environmental, and economic
consequences of disturbances; methodology to evaluate tangible and intangible costs from multiple stakeholder
perspectives.
EMPIRICAL RESEARCH

With the framework in mind, we carried out an empirical survey with experts working in the disaster relief
operations in a borderland area and a survey for identifying which scenarios or disturbances are relevant for crossborder disaster management and why.
Cross-border collaboration

The survey was conducted in March 2018 with 11 participants in different hierarchy of professionals in crisis
response from two countries.
Firstly, a main insight was that the respondents never faced an extreme natural disaster, so that their answers were
referring to daily operative work. With this background, about 5% of the daily work of operative personal as
firefighters includes cross-border cooperation. For persons in leading positions, this amount increased to 15-20%
and for persons in coordination activities this proportion is from 50%-60% up to 100%. Most respondents stated
that cross-border tasks did not increase in the last year, the others had the opinion that both, national and crossborder tasks increased.
The following graph (figure 3) highlights the kind of tasks carried out mainly. Here, multiple answers were
allowed and, in the option, “other” the additional tasks of exercises as well as translation and interpretation were
mentioned. The grey answers are totaling all respondents, where the red and blue answers separate by the
nationality of respondents.
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Figure 3. Tasks of cross-border collaboration that are primarily included in the respondents’ responsibility

Another interesting insight was the feeling of responsibility allocation among the actors from different nations.
37,5% of respondents stated an equal share of responsibilities between the actors while 25% of the respondents
stated an unequal share of responsibilities. Additionally, 37.5% of the respondents stated responsibilities to be
shared in a clear way but with over-solicitation of certain actors. This discrepancy may result because we asked
people from different hierarchy.
All respondents see high importance for cross-border cooperation and the advantages mentioned are detailed in
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the following graph (figure 4). The grey answers are totaling all respondents, where the red and blue answers
separate by the nationality of respondents. Most respondents felt that competencies and technical equipment has
to be coordinated. Considering communication between the actors in the last year, one could see a moderate
change in the content of transmitted information but a key change in recipients of the information on one hand
and in communication methods (as channels, format and structure) on the other hand.
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Figure 4. Importance of cross-border collaboration in disaster relief from respondents’ view

Although, there is already work going on cross-border cooperation in different areas, challenges are faced.
Detailing these, we see that misunderstandings due to language and due to different organizational structures are
the most important ones. In the “other” category it was also mentioned, that you not always know the partner on
the other side of the border. As above, the grey answers in figure 5 are totaling all respondents, where the red and
blue answers separate by the nationality of respondents.
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Figure 5. Challenges in cross-border collaboration from respondents’ view

Summarizing we can highlight the high importance of cross-border cooperation which is necessary to coordinate
different competencies and technical equipment so that the time delay can be reduced. Although the cross-border
collaboration in the study area is institutionalized in all levels of hierarchy for several years now, there are still
challenges to face.
Borderland disturbances

The question we want to address in this part is which scenarios or disturbances are relevant for cross-border
disaster management and why. Based on a systematic literature review, scenarios are extracted that are specifically
mentioned with cross-border and disaster reference. This list is not complete and exhaustive. It just presents
scenarios that are discussed in the literature in connection with cross-border and disaster management. For the
literature search, search terms on the basis of three categories were used. Within a single category, the terms were
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linked using the search operator OR, whereas the categories themselves were linked together with AND. The three
categories consisted of terms relating to cross-border, cooperation and disaster in German and English. The search
was carried out in seven databases. 205 results were extracted and tested for eligibility according to selection
criteria. A total of eleven texts were included in the data extraction and synthesis, which are listed here:
•
•

•
•

•
•
•
•
•
•

•

Commission Staff Working Document. Overview of natural and man-made disaster risks the European
Union may face, Luxembourg (2017)
Economic and Social Commission for Asia and the Pacific (ESCAP): Asia-Pacific Disaster Report 2015.
Disasters without borders. Regional Resilience for Sustainable Development Pacific. United Nations
publication, Bangkok (2016)
Al-Rodhan, N.R.F. (ed.): Potential global strategic catastrophes. Balancing transnational responsibilities
and burden sharing with sovereignty and human dignity. LIT, Wien (2009)
Atzl, A., Lerch, J., Luxen, J., Urban, B., Lackner, C.K.: Synopse zu ausgewählten Gefahrenberichten aus
Deutschland, Europa und international. Eine Analyse im Rahmen des 4. Gefahrenberichts der
Schutzkommission beim Bundesministerium des Innern. Schriften der Schutzkommission, 5, Bonn
(2012)
Schutzkommission beim Bundesministerium des Innern: Vierter Gefahrenbericht. Schriften der
Schutzkommission, 4 (2011)
Extremwetterereignisse und ihre Auswirkungen auf den Bevölkerungsschutz. Internationale hochrangige
Expertentagung 22./23. November 2012 in Bonn. Dokumentation, Bonn (2013)
Commission Staff Working Document. Overview of natural and man-made disaster risks in the EU,
Brussels (2014)
Helsloot, I., Boin, A., Jacobs, B. (eds.): Mega-Crises. Understanding the Prospects, Nature,
Characteristics and the Effects of Cataclysmic Events. Charles C Thomas, Springfield (2012)
National Planning Scenarios. Created for Use in National, Federal, State, and Local Homeland Security
Preparedness Activities. Version 21.3 FINAL DRAFT (2006)
Quarantelli, E.L., Boin, A., Lagadec, P.: Studying Future Disasters and Crises: A Heuristic Approach.
In: Rodríguez, H., Donner, W., Trainor, J.E. (eds.) Handbook of Disaster Research. Second Edition.
Handbooks of Sociology and Social Research, 2nd edn., pp. 61–83. Springer International Publishing,
Cham (2018)
Reichenbach, G. (ed.): Risiken und Herausforderungen für die öffentliche Sicherheit in Deutschland.
Szenarien und Leitfragen. Grünbuch des Zukunftsforums Öffentliche Sicherheit, 2nd edn. ProPress
Verl.-Ges, Berlin (2011)

The data extraction and synthesis itself is based on the methodology of thematic synthesis as described in (Gough
et al., 2017 pp. 190-194). Within the framework of this synthesis, a coding scheme was developed, which was
then applied to the articles.
Various scenarios with relevance for cooperative cross-border civil protection were found. Classified by the
causes of either natural, human / technical failure and criminal or terrorist acts, the four most frequently cited
scenarios are briefly listed here. In catastrophes with a natural cause, extreme weather events and pandemics are
frequently and extensively described in the literature. For the extreme weather events, climate change is listed, as
cause of an increase of these disasters. Extreme weather events summarize descriptions of heat waves, droughts,
heavy rainfall, snow masses, storms and in this case flooding. On the one hand, the relevance of cross-border
disaster management arises from the geographic impact of an extreme weather event in a border region, which
leads to cooperation implications. In connection with extreme weather events, however, reference is also made in
particular to the possible effects or physical damage to critical infrastructures (CI). Due to the CI cross-border
interdependencies, in particular the power failure with its effects on the other CIs, cross-border effects are to be
expected.
Another important scenario with a natural cause, which is often mentioned, are pandemics. In particular, the
outbreak of a pandemic due to a mutation of the influenza virus is suspected. The analysis has taken into account
not only diseases transmitted between humans, but also diseases that are transmitted from animals to humans or
between animals and thus can lead to restrictions e.g. in the food production. The relevance of a pandemic
increases due to its simple and rapid distribution options. The free movement of goods and passengers (e.g. EU
trading area) means that pathogens also spread via these mechanisms. The incubation period of many pathogens
is longer than a transatlantic flight, which makes it challenging to stop the spreading. The cross-border relevance
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of the pandemic arises from the need for worldwide coordination and cooperation to combat it. This means
measures to limit the spread of the pandemic, for example, restrictions on goods and passenger traffic, but also
cooperation in the development of a vaccination strategy such as the production and distribution of vaccines.
Furthermore, within the framework of cross-border cooperation, an international monitoring system for the
earliest possible detection of emerging diseases with potential for pandemic is necessary. Above all, the effects of
a pandemic are the resulting lack of the "human resource". As a result, restrictions in all areas of public life can
be expected, e.g. missing operators of CIs, a shortage of healthcare personnel, while at the same time
overburdening the service with the high number of patients, as well as a lack of staff at government agencies.
Another relevant scenario to cross-border civil protection is a cyberattack. The possible variants of a cyberattack
are manifold. Above all, distributed denial of service (DDoS) attacks and the spread of computer viruses and
Trojans are discussed. This can result in the manipulation or falsification of data, the dissemination of
misinformation or the theft of intellectual property. Special importance has a cyberattack on a CI. Cyberattacks
on and with information and communication technology (ICT), the energy- and/or financial system, such as
Internet-based commerce, public authorities and businesses are described as scenarios. In addition, hybrid attacks
are conceivable in which the additional use of cyberattacks, undermines e.g. the credibility of institutions. The
cross-border dimension of cyberattacks emerges, first of all, from the unknown origin, which may be global, but
also from the implications of transnational restrictions, for example if e-commerce companies are attacked.
Likewise, attacks on international institutions are possible. Above all, however, the interdependencies of CIs, is
discussed in this context, such as the loss of cross-border power generation, which can lead to relevance to civil
protection in the event of a cyberattack on this service.
The failure of critical infrastructures due to human / technical failure has also been determined as an independent
scenario. The analysis therefore shows that the failure of a CI is evident in a cross-border context, irrespective of
the cause. Especially the disturbance of the energy supply is highlighted and can be caused by various reasons,
some of which have been mentioned in this part.
As already mentioned in the first section of the article, this analysis shows that it is difficult to categorise disaster
events with the use of the traditional typologies, as the interdependencies and the resulting uncertainties in crossborder disasters (Boin 2016) do not allow a conclusive analysis of their occurrence and consequences (Chandler
2014). Nevertheless, the above analysis allows an estimation of which disasters can occur in border regions and
which particularities result from the cross-border dimension of the scenarios.
The preliminary results of these surveys support the definition of a set of challenges to be overcome when
developing cross border cooperation for resilience to disasters
CHALLENGES FOR BORDERLAND RESILIENCE
Challenges related to risk assessment

Risk assessment is one of the core activities of the global resilience process. It consists of modeling with
quantitative and qualitative data the nature of hazards that can affect organizations and territories. This model is
used to support risk mitigation and the preparation to respond and recover to the occurrence of danger. Three
activities generally structure risk assessment (ISO 31000): risk identification, risk analysis, and risk evaluation.
Risk identification consists of generating a comprehensive list of risks based on those events that might create,
enhance, prevent, degrade, accelerate or delay the achievement of organizations' objectives or be at the origin of
unwanted consequences. Risk analysis provides input to risk evaluation and to decisions on whether risks need to
be treated, and on the most appropriate risk treatment strategies and methods. Risk analysis can also provide input
into making decisions where choices must be made, and the options involve different types and levels of risk.
Risk evaluation assists in making decisions based on the outcomes of risk analysis, about which risks need
treatment and the priority for treatment implementation.
Risk assessment requires information about natural events that can occur on the territory and industrial
infrastructures that can initiate a disaster and of the characteristics of the territory that can stop, propagate, or
escalate the event. Physical laws that rule natural phenomena and associated risks do not recognize political
borders. Consequently, considering borders during risk assessment implies collecting data related to the natural
environment and to technological infrastructures, critical or not, situated on the other side of borders and also to
identify how the border affects the evaluation of risks (increase or decrease impacts, propagation, and escalation
of the initial hazards, exposure, vulnerability and sensitivity of the population and infrastructures of the territory).
The potential differences between the culture of risks (perception of risks, the memory of the event, lessons
learned, risks perceptions, etc.) of the different countries have to be considered when collecting and interpreting
data and assessing risks.
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We identify four challenges:
1.

2.

3.

4.

Considering borders when analyzing a territorial space. The presence of a border creates a liminal zone
between two or more territoriality, sovereignty, and jurisdiction systems. Territoriality is how humans
create, communicate, and control geographical spaces, either individually or through some social or
political entity. Sovereignty can be defined as the exercise of supreme authority and control over a
distinct territory and its corresponding population and resources. Jurisdiction refers to a bounded area
within which the authority of a particular person, group, or institution is legally recognized. This liminal
zone is a complex system where the nature and the dynamics of flows that constitute it evolves by the
nature of the border and its associated crossing rules. Understanding this liminal zone is fundamental to
characterize the resilience of the area but requires specific data collection processes.
Considering border when modeling disasters. Disasters are complex constituted of involving natural
phenomena, technological infrastructures, and social systems in interaction, causing unwanted adverse
outcomes. Modeling disaster scenarios required to consider the interdependences between all the systems
and their consequences on their behavior. The presence of a border implies to consider its positive and
negative impacts on the disaster phenomena and the potential of escalation.
Considering border when assessing risks, vulnerabilities, and resilience. When quantitatively of
qualitatively assessing the risks, vulnerabilities, and resilience values associated with a scenario of
disasters, the presence of borders has to be considered. How to integrate borders, their diversity, and their
complexity in these calculations is one of the challenges. The following diagram related to the escalation
of a power outage in accordance with its duration (Hiete et al. 2010; Petermann et al. 2011; Murphy
2004; Pescaroli et al. 2017; Achour et al. 2011) illustrate the different sources of escalation associated or
not to borders to be considered when modeling and assessing the risk of a disaster.
Considering border when assessing disaster management systems. The performance model used to
evaluate disaster management systems performance, have to consider specificities of the border and of
the borderland. Assessment have to considerate the potential of communication, coordination and
cooperation between actors of the different countries when accomplishing tasks related to disaster
management
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Figure 6. Sources of escalation during a disaster
Challenges related to command, control and coordination

Command, control, and coordination are some of the critical tasks during disaster response. Disaster response
consists of acting immediately before, during, and after a disaster to save lives and minimize damage. Response
activities start by detection of the event and end with the situation stabilization (Boin, 2010). While the response
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phase aims to contain the threat, minimize the damage, and prevent critical systems from breaking down,
responders often face unexpected situations and grave uncertainty. Time pressure requires quick decisions and
actions in a highly uncertain environment (Boin et al., 2010; Wearne & White-Hunt, 2014; Weick & Sutcliffe,
2007). However, the inner complexity of a cross border area can challenge crisis response, both from a technical
(alert, protect, monitor, search and rescue, etc.) and non-technical (situation awareness, communication,
coordination, decision-making, leadership, stress and fatigue management) perspective.
By establishing command, control, and coordination (C3) mechanisms, the disaster manager is much better able
to maintain an active, consistent response despite what is otherwise an inherently chaotic situation. Command
refers to an authority to make someone or something do something. It establishes hierarchy and clarifies the
decision-making process. Control is related to the limits of the command authority of an individual or agency; it
represents its horizontal reach. Coordination is related to the mechanisms to ensure that the incident is handled in
an appropriate manner such that all incident response requirements are met (Coppola 2015). Bureaucratic
autonomy, mission conflict, cultural differences, and technological and geographical distances can affect the
efficiency of the response process (Kettl 2014).
Considering this issue, we identify three challenges.
1.

2.

3.

Considering borders when studying C3. Command, Control, and Coordination rely on a polycentric
network (McGinnis 99, Aligica and Tarko 2012) involving public and private organizations, citizens,
and civil society having limited and autonomous prerogatives operating under an overarching set of rules.
The impact of the border on nature and the dynamic of the polycentric network have to be considered
when modeling, designing, or operating C3.
Considering the impact of borders on cultural variability when studying C3. The concept of culture firstly
refers to how individuals adapt to the ecological setting in which they behave. Secondly, to which
cognitive system, structural system, symbolic system individuals use for elaborating a representation of
their environment and deciding how to go about it (Keesing 1974, Gudykunst et al1988). The culture of
an individual is a complex system integrating its enculturation and socialization processes, organizational
culture, and national culture. Defining how to consider the diversity and the complexity of individual
culture when studying C3 is a challenge.
Considering the impact of borders on communication processes when studying C3. Communication is a
major part of C3. Communication is the exchange of information, feedback or response, ideas, and
feelings. It provides knowledge, institutes relationships, establishes predictable behavior patterns,
maintains attention to the task, and is a management tool (Kanki and Palmer, 1993). Communication
process integrates people (sender(s), receiver(s), intentions, messages, and channels. Communication
behavior is a skill that can be structured by organizational policy (e.g., standard operating procedures)
and can be shaped by training (Flinn 2008). The presence of a border influences the different components
of communication and can affect positively or negatively to the efficiency of the communication process.
Understanding how borders influence communication during the C3 process is one of the challenges of
borderland resilience.

CONCLUSION

The presence of a boundary affects the resilience of the spaces concerned and raises challenges related to the
understanding and engineering of resilience.
The study of borderland resilience requires considering the impact of the border on all the phenomena involved
in the resilience and in particular, the liminal nature of the cross-border zone. For each function contributing to
risk analysis, prevention, and preparedness to cope with and overcome a crisis, the impact of a cultural,
organizational, regulatory, or technological distance as well as potential distortions or breaks inflow at the border.
This complexity questions the methods of observation and analysis of empirical data and simulation models and
tools. How to observe and study the diversity and complexity of the cultural system of cross-border resilience
actors and the impacts of differences in regulatory and normative frameworks? What is their influence on the
ability to act at the limit or outside the normative framework? To improvise solutions to deal with out-of-the-box
solutions?
At the operational level, how CONSIDERING borderland specificities to analyze the risks and vulnerabilities of the
territory? How to develop inter-organizational routines to ensure proper communication and coordination in
crises?
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