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Abstract

Background Dual crises happen when an acute shock unfolds in the context of a creeping crisis. The July 2021
floods in the Vesdre river basin (Wallonia, Belgium) is a typical case of such dual crises in the context of climate
change. This study is based on 16 semi-structured interviews (conducted in Spring 2023) with 10 mayors, 4 repre-
sentatives of the Public Service of Wallonia, 1 person working for the federal government, and 4 project managers,
coupled with a document analysis (n=13). It investigates the temporal strategies that connect short and long-term
considerations in the aftermath of this disaster (timing, futuring, pacing, cyclical adaptation, and determining time
horizons), at two different governmental levels: river basin and municipal level.

Results In general, the window of opportunity to improve disaster resilience has been seized. Several studies were
initiated by the Walloon region that shape the idea of an ideal future for the river basin and give recommenda-
tions for how to reach it. Unfortunately, those recommendations still come late compared to the temporal reality
of the reconstruction process. Municipalities wish to strengthen disaster resilience as soon as possible, but they have
to prioritize certain actions over others because of limited resources. The recommendations are considered flex-
ible enough to adapt strategies to future contexts, but no monitoring and evaluation system for doing so has been
implemented so far. In addition, clear policy agendas with transformational goals are scarce, and they diverge
between the river basin and the municipalities. All these temporal strategies are shaped by elements of the institu-
tional policy arrangement: resources, which affect them all, as well as actors, power, and formal rules, which affect
some. These policy dimensions notably slow down the implementation of disaster resilience strategies and limit
the determination of consensual time horizons.

Conclusions The temporal strategies are passively shaped by the policy arrangement dimensions to a greater extent
than actively chosen by the stakeholders. A structural transformation of the institutional policy arrangement is there-
fore needed to enable more coherent temporal strategies between different governance levels and to facilitate

the consideration of long-term resilience during the recovery process from disasters.
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Introduction

Policy makers are pressured to implement climate change
adaptation strategies due to the increasing frequency and
intensity of extreme weather events in the present. In
July 2021, several European countries faced catastrophic
floods caused by a period of enduring and intense rain-
fall. This event can be seen as a dual crisis, when acute
shocks (such as floods) and other more long-term crises
occur simultaneously [1], since it was at least partially
caused by climate change [2—4] which is an underly-
ing creeping crisis [5]. Yet, climate change adaptation
practices often focus on the known risks threatening to
unfold in the near term, without enough consideration of
how those risks will evolve over time [6], despite climate
change increasing the intensity and frequency of flood
hazards [7], and being expected to affect similar disasters
as the July 2021 events [8, 9].

This double temporality of dual crises constitutes a
governance challenge since societies have to respond to
the acute disaster and the emergency needs of victims
and think about how to reduce the long-term creeping
problems at the same time. Governments can however
develop strategies to deal with this temporal duality [1],
and short-term acute shocks can be turned into windows
of opportunity to transform society over the long term
because they trigger change [10]. For instance, floods can
provoke policy changes [11], and in particular the recon-
struction process can be used to strengthen disaster resil-
ience in response to extreme events [12] through building
back better [13].

Disaster resilience encompasses several dimensions
(preventive, anticipative, absorptive, adaptive, and trans-
formative) that relate to the different phases of disaster
risk management (preparedness, response, recovery, pre-
vention, and mitigation) [14]. Our paper focuses mostly
on the transformative capacity, which is the “transforma-
tion through learning, self-organization, and exploration
of new pathways along with flexibility and substantial
modifications to existing structure” [14, p.4217], and
the preventive capacity, which is the “ability of systems
to adopt sustainable pathways and reduce vulnerability,
presence, or impact of hazards” [14, p.4217], during the
mitigation and prevention phase that takes place in the
long-term post-event. Strengthening resilience has been
called for after the 2021 floods [15]. A few studies inves-
tigate the links between these events and resilience, all
of them focusing on the German case [12, 14, 16, 17]. In
particular, Birkmann et al. [12] note that one of the main
challenges to strengthening disaster resilience in recon-
struction is the divergence between rapid recovery versus
long-term planning.

Both building disaster resilience and managing dual
crises require various spatial scales to work toward
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shared goals. Disaster resilience must be implemented
at various governance levels: from the international level
(e.g. the European Union has created its own disaster
resilience goals, see European Commission [18]) because
the purpose is to face shared challenges (such as societal
disasters), to the local level because improving resilience
is context-dependent and local stakeholders hold a pri-
mary role in disaster response and recovery [19]. Indeed,
mayors and municipalities are at the forefront when an
acute shock like a flood occurs [20], but higher levels of
governance such as the regional and national govern-
ments also have a say in the transformation of the ter-
ritory, which can create tensions between the different
layers of governance.

According to Birkmann et al. [12], the links between
reconstruction and resilience-building are scarcely stud-
ied. Given the need to think forward after a disaster to
increase resilience, our study contributes to this field of
research by focusing on the use of temporal strategies
that combine the short and the long term in the man-
agement of dual crises. Temporal strategies are a first
step towards strengthening disaster resilience since they
facilitate the consideration of long-term impacts, pro-
mote adaptation to new contexts over time, and reflect
the intention and active involvement of stakeholders to
improve disaster resilience. We therefore investigate the
following overarching question: how are temporal strate-
gies considered and shaped at different levels of govern-
ance to promote long-term resilience in the aftermath of
a disaster?

The investigation focuses on the Vesdre river basin
(Belgium) after the flood events of July 2021, and is fur-
ther presented in the case background section. Three
sub-research questions focusing on this case and based
on the theories developed in the analytical framework
section structure the study:

— RQI. What are the main temporal strategies at the
river basin level to strengthen resilience in the after-
math of the July 2021 floods?

— RQ2. What are the main temporal strategies at the
municipal level to strengthen resilience in the after-
math of the July 2021 floods?

— RQ3. How does the institutional policy arrangement
shape temporal strategies after the July 2021 floods in
the Vesdre river basin?

The first two sub-research questions focus on identify-
ing and describing the temporal strategies at two differ-
ent levels (the Vesdre river basin level and the municipal
level), while the third one analyses the role of the insti-
tutional policy arrangement in shaping those temporal
strategies.
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“Analytical framework” Sect. introduces the ana-
lytical framework for the study, and “Case background”
Sect. presents the case study. “Methods” Sect. provides
details on the methodology. “Results” Sect. presents
the results, followed by a discussion in “Discussion”
Sect. about the findings. “Conclusion” Sect. concludes.

Analytical framework

The following section presents both the temporal strate-
gies for dealing with dual crises such as climate change-
related floods and the policy arrangement approach to
analyze the policy context that explains the adoption and
use of those temporal strategies.

Temporal strategies for dual crises

To support our analysis, we use the time-sensitive gov-
ernance framework for governing dual crises developed
by Pot, Scherpenisse and ‘t Hart [1], who argue that navi-
gating dual crises is challenging and requires temporal
strategies that are embedded in anticipatory and adapta-
tion governance. Temporal strategies are used by govern-
mental actors and reflect how they strategically use time
during policy development and implementation. They are
especially valuable to bridge the short and long term, for
instance to connect short-term policy cycles and press-
ing issues (such as acute shocks) with long-term policy
problems and objectives (for example related to climate
change).

The first temporal strategy is that of timing: purpose-
fully choosing and crafting moments or seizing oppor-
tunities to act and influence crucial moments for policy
change. Crisis, such as floods, can help open such win-
dows of opportunity for policy change. Other important
windows of opportunity are a change of government
after elections, and also the more ‘planned’ and foreseen
moments of long-term investments in for example water
infrastructure that can be utilized [21, 22]. Timing can
involve making an explicit connection between an acute
shock (such as a flood) and the underlying issue of cli-
mate change.

Second, the strategy of determining time horizons:
setting deadlines, formulating objectives, and scoping
how far one will look into the future to anticipate future
events. Time horizons differ per actor and policy domain
[23, 24]. They capture how actors shape and experience
the past, present, and future, as well as the relationships
drawn between them. But time horizons are sometimes
also made explicit: they are for example part of long-
term visions, long-term objectives, future scenarios,
spatial plans, or investment plans. Time horizons can be
narrowed or expanded [25]. While narrowing the time
horizon leads to a shorter time frame, often emphasiz-
ing immediate actions and short-term outcomes and
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benefits, expanding time horizons can also expand the
solution space and the possibilities of the future [26].

Third, pacing as a strategy determines the speed of the
implementation of the mitigation and adaptation strate-
gies. Pacing involves carefully controlling the speed and
sequencing of actions, decisions, and interventions to
achieve desired outcomes. By strategically playing with
pacing, policy actors can modulate the rhythm of deci-
sions and implemented measures, ensuring appropriate
timing for effective implementation and adaptation. Pac-
ing relates to using time pressure and purposefully accel-
erating or slowing down processes. ‘Benchmarking’ of
time compared to others can be important here (how fast
or slow are ‘we’ going, are we lagging or leading the way
forward?), as this may give extra pressure to actually do
something [27].

Fourth, futuring: the use of images of the future that
help us imagine and anticipate possible future worlds
[28]. Futuring enables policymakers and experts to
develop robust and adaptive solutions for dealing with
both acute and creeping crises. In disaster risk manage-
ment, one aspect of futuring is to identify transfers of
risks, that is, how flood risk management for instance
can increase other types of risks in the future [29].
Futuring can be done in several ways, such as using sce-
narios as part of integrated assessment models as the
IPCC provides [7], scenario planning [30], and visioning
approaches [31].

Fifth, applying cyclical adaptation: embedding a plan
for flexibility supported by monitoring and evaluation.
Cyclical adaptation is essential because there are many
uncertainties about what the future will look like and
what type of solutions and climate risk data will then
be available [32]. Cyclical adaptation involves an adap-
tive plan that connects the present to possible futures via
choices of adaptative strategies and identification of tip-
ping points showing until which threshold a strategy may
be robust [33]. Furthermore, cyclical adaptation requires
an iterative and adaptive governance process in which
adaptation strategies and decisions are evaluated on a
structural and repeated basis, in which the implementa-
tion and effectiveness of strategies are monitored, and in
which experiments with novel adaptation measures are
possible [34].

Policy arrangement approach

The policy context helps to understand how strate-
gies are shaped and used in practice because govern-
ance is influenced by many policy elements that can
explain the choices of, in our case, the temporal strate-
gies. To analyze this institutional context, we use the
policy arrangement approach. According to Arts, van
Tatenhove and Leroy [35], “a ‘policy arrangement’ refers
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to the temporary stabilization of the organization and
substance of a policy domain at a specific level of policy
making” [35, p.54] and is “the concept that links long-
term processes of political change with specific processes
of policy making and implementation on the ground”
[35, p.53]. It therefore enables linking day-to-day policy
practices with broader structural changes in society [36].
Since the policy domain is described broadly as all the
policy practices related to an issue [35], it fits, in our con-
text, the strengthening of disaster resilience following the
2021 floods in the Vesdre river basin. Because this theo-
retical framework gives a snapshot of an arrangement at
one specific moment in time, it also enables analysis of
path dependency and changes in policy processes [36]. In
theory, four interrelated elements are part of the policy
arrangement: actors and coalitions, resources and power,
rules of the game, and discourses.

Actors are often grouped in different coalitions that can
support or oppose the dominant discourses and rules
with different actual opportunities to influence or inter-
vene in the policy domain [35]. To increase resilience
after a disaster, various actors are involved, ranging from
individuals to international institutions from both the
private and the public sector [37]. Resources are divided
between these actors which leads to differences in power
and influence [36]. For building resilience, many types
of resources are needed, such as financial resources, but
also knowledge, human capabilities, and time. The rules
of the game “define the possibilities and constraints for
policy agents to act within [the policy] domain” [35, p.61].
The rules can be formal or informal, with formal rules
established in legislative documents and informal rules
being part of the political culture [35]. The rules can help
or hinder resilience; for instance, local spatial planning
rules affect climate-resilient development [38]. Policy
discourses are “dominant interpretative schemes, rang-
ing from formal policy concepts to popular story lines,
by which meaning is given to a policy domain” [35, p.63].
They encompass several aspects, such as the norms, val-
ues, definitions of problems, and approaches to solu-
tions of the actors involved [36]. Resilience is called for
in guidelines for sustainable development [SDGs, 39], cli-
mate change adaptation [Paris Agreement, 40], and dis-
aster risk management [Sendai Framework for Disaster
Risk Reduction 2015-2030, 13], so it has become a domi-
nant discourse.

We adapted the policy arrangement approach to our
case context in three ways in order to sharpen our focus.
First, we limited the analysis of the rules dimension to
the formal rules that can boost or slow down the imple-
mentation of resilience-building strategies. Second, we
inductively decided to group the power aspect together
with actors rather than resources, since the analysis
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shows that the power to act for increasing resilience is
often related to the responsibilities given to each stake-
holder in our case, acknowledging that those responsibil-
ities are elaborated by rules and in practice the capacity
of the responsible actors to act depends on the resources
at their disposal. This illustrates that the four dimensions
of the policy arrangement are interrelated and have been
separated for analytical purposes only [35]. Third, since
the actors, resources, and rules elements refer to the
organization of the policy arrangement while the dis-
courses are about the substance of it [35, 36], we focused
our analysis on the organizational aspect, and included in
it discourse elements related to the temporal strategies.
Therefore, substance aspects have been directly incorpo-
rated in the results presenting the other dimensions of
the policy arrangement rather than being presented in a
separate section.

Case background

In July 2021, catastrophic floods took place in the Ben-
elux, Germany, and other places in Europe. They were
one of the most severe disasters from natural hazards
in Europe within the last half century [9, 41], with many
human casualties (more than 220) and grave economic
consequences (estimated to a total loss of EUR 46 billion)
[42].

In Belgium, 209 out of 262 Walloon municipalities were
affected by the 2021 floods [43], resulting in 39 casual-
ties [43], and damages to transport, telecommunication,
healthcare and education infrastructures, electricity, gas
and drinking water supply, wastewater and solid waste
[44]. The Reconstruction Committee, an entity created
by the Walloon government following the disaster in
order to supervise the rebuilding process, estimated that
100 000 people were affected, 45 000 houses damaged,
and 559 bridges impacted, among other consequences
[45].

The Vesdre valley, situated in the Eastern part of Wal-
lonia (Province de Liege), at the border with Germany,
was particularly affected [46]. Even though this area has
been hit by other floods in the past [47], the 2021 events
have been particularly traumatizing as witnessed by the
books of Baba [48] and Deprez and Lamarche [49]. Fig-
ure 1 presents the delimitations of the Vesdre river basin
[50] and its 27 associated municipalities. These munici-
palities have various socio-economic characteristics and
potentials [51], as well as different degrees of urbaniza-
tion (Appendix 1). The bottom of the valley has a higher
concentration of lower-income households compared to
the plateaus because of the industrial history of the area
[52]. The municipalities have been affected to a different
extent by the floods in July 2021, and the Walloon gov-
ernment has classified them into three different groups
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Fig. 1 The study area. In bold the name of the municipalities whose mayors were interviewed for the present study. Sources of data [Accessed
December 2023]: Municipalities: Belgian federal geodata portal (geo.be); Rivers: European Environment Agency (eea.europa.eu); Watershed:
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[53]: in category 1 are the most impacted municipalities
(8 in the Vesdre river basin), in category 3 are the least
affected (11 in the Vesdre river basin), and in category 2
are the ones in between (8 in the Vesdre river basin).

The management of floods in Belgium is complex and
involves many different actors, which reflects the com-
plex institutional settings in the country [54]: the fed-
eral, regional, provincial, and municipal authorities play
a role in preventing and mitigating risks, in addition to
private stakeholders (individuals and companies). Several
groups of actors are involved in each of these categories.
For instance, at least three Operational General Directo-
rates are taking part in water management (policy devel-
opment and implementation) within the Walloon water
system [54]. During a flood event, crisis centers are estab-
lished at all levels of governance and collaborate with
other actors such as meteorological services, military and
state police, rescue services, civil protection, and so on.
The municipal crisis cell holds a core role as it is the one
deciding the actions of the emergency operation center
[20]. In the case of the 2021 floods, a special committee

was missioned for a year by the Walloon government
to overview the rebuilding process (the Reconstruction
Committee). To this already complex situation have to be
added the actors of climate adaptation and other relevant
systems for building resilience, such as for instance forest
management and spatial planning.

Spatial planning to manage water issues in the area is
not new and the 2021 floods forced stakeholders to con-
sider climate change in the future of the Vesdre basin
spatial planning [55]. Following the July 2021 floods,
the Walloon government has mandated several studies
to enable the resilient rebuilding of the river basin [43].
These studies include a hydrological modeling study (still
ongoing at the time of writing this article), the creation
of two guidance documents to build in flood-prone areas
and to manage rainwater, the Vesdre Master Plan (here-
after MP), and the Sustainable Neighborhoods (hereaf-
ter SN) programs. The SN programs consist of studies
of specific locations in 9 municipalities that have been
most affected by the floods, including 7 in the Vesdre val-
ley (all the French-speaking ones categorized in the first
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group). They were realized by two architect and urban
planning consultancy firms and their results were made
available in December 2022. The MP was being finalized
when our interviews took place during the spring of 2023
and was published in May 2023, after the fieldwork of
our study was completed. This work was preceded by an
analysis of the territory concluding that the Vesdre river
basin is highly heterogenous and that there is a potential
to increase resilience based on the solidarity between
the different areas [56]. The MP suggests a vision for the
whole river basin territory, with scenarios that were dis-
cussed with local administrations and citizens. It also
highlights specific territories with suggestions on how
those could be transformed in order to become more
resilient, considering climate change, and therefore both
flood and drought risks.

The interplay of various spatial levels for managing a
dual crisis is highly visible in this case. The mayors and
municipal crisis committees were at the forefront to
respond to the floods [57], and the recovery process was
supported by resources from the federal and regional
governments in the short and medium term [45], and
resources from municipalities in the long term. After the
crisis, the regional government called for strengthening
resilience with the funding of studies to support such
enterprise (as developed earlier), and the municipalities
are in charge of implementing the recommendations that
were developed by the studies.

Methods

This section introduces the case selection criteria and
describes the data collection and analysis, as well as the
limitations.

Case selection

The 2021 summer floods happened because of “com-
plex interactions between meteorological, hydrological,
and hydromorphodynamic processes and mechanisms”
[41, p.531] that unfolded in overlapping spatio-temporal
scales. As mentioned in the introduction, climate change
was, at least partially, a trigger for the July 2021 floods [2,
3], and will affect future akin disasters [8, 9]. Therefore,
the July 2021 events constitute a schoolbook example of a
dual crisis, being a combination of an acute shock (flood-
ing) and a creeping crisis (climate change). At the same
time, land use, river management, and spatial planning
have also been recognized as important factors explain-
ing the disastrous consequences of these events [9, 58],
and there is an official willingness to act on them in order
to increase disaster resilience (see case background). The
fact that this case involves both the characteristics of a
dual crisis and a willingness to improve disaster resil-
ience in the long run makes it ideal for our study, which
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analyzes how the temporal aspects are considered by pol-
icy-makers in the aftermath of these floods.

In addition, other criteria justify the selection of this
specific case: spatial, timing, and practical criteria. First,
the theories used in our analytical framework were devel-
oped in a European context, and the case has therefore
to match this context. Second, the 2021 floods happened
recently enough so that it was possible to interview stake-
holders who actually experienced and still have vivid
memories of the floods and their management, and are
still working in the same governmental role and were
responsible for both immediate flood response and resil-
ient recovery. At the same time, enough time has passed
since the disaster so stakeholders could reflect on long-
term implications. Third, accessibility was also a crite-
rion: to be able to interview local stakeholders and access
policy documents, the lead author needed to understand
their primary language (French).

Data collection

The study is based on semi-structured interviews and
document analysis. For RQ1, 6 interviews took place
with representants of the Walloon government who had
an active role during the response and recovery phases
of the crisis management, with the project managers of
the MP and the SN programs, and with an ex-researcher
who has been studying the case and is now working with
climate change adaptation in the federal government. In
addition, 13 relevant documents about strengthening
resilience after the 2021 floods were collected (see details
in Appendix 2). For RQ2, all mayors of municipalities sit-
uated in the river basin were invited to participate in the
study, and 10 responded positively (4 whose municipali-
ties are listed in category 1 by the Walloon government, 3
in category 2, and 3 others in category 3) and were inter-
viewed. For RQ3, all the aforementioned interviews and
documents were used.

In total, 16 semi-structured interviews with 19 relevant
stakeholders were conducted on-site in April and May
2023 (except one that had to be held online because of
a last-minute setback), with the possibility of a walking
interview to experience the field. The list is detailed in
Appendix 3. The interview guide was adapted depending
on the role of the interviewees, and fieldnotes were taken
daily.

Data analysis

The data analysis followed a qualitative content analysis
approach with a mix of deductive and inductive cod-
ing [59]. Based on the analytical framework, a first list
of codes was deductively defined that included the five
temporal strategies and the three elements of the policy
arrangement approach included in our study. During
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the coding process, subcodes were inductively added
(Appendix 4). The interviews were first coded and ana-
lyzed, and then the fieldnotes served as a base to check
that the overview of the findings fit with the understand-
ing of the field at the time of the interviews. The docu-
ments were also analyzed with the final code list resulting
from the analysis of the interviews.

The study was conducted in French and all quotes have
been translated into English by the lead author.

Preliminary results were presented to the interview
participants during two online sessions held by the lead
author in November 2023, as a way to share results with
the participants who took the time to answer our ques-
tions. No new insight emerged from these sessions.

Limitations

We identify two main methodological limitations. The
first one concerns the selection of the mayors to be inter-
viewed. All mayors of municipalities situated within the
Vesdre river basin were invited to participate in the study,
but not all were available. Therefore, the point of view of
the mayors of some key urban areas (e.g. Verviers, Liége,
Eupen) is not included. Yet, some urban perspectives are
present with Chaudfontaine, one of the most urbanized
municipalities in terms of number of inhabitants, and
Fléron, in terms of inhabitants/km? (see Appendix 1).
The second limitation is linked to the nature of the data
set for the different research questions (see Appendix 2
and 3). The results presented for RQ2 are based on inter-
views with mayors only and do not include the analysis
of documents such as municipal plans. Yet, the mayors
have been interviewed as representatives of their munici-
pal administration and as the main persons responsi-
ble for crisis and safety management, and they have the
closest knowledge of the local policies, also those under
development. The municipal plans and visions were dis-
cussed during the interviews in light of the MP and the
SN programs.

Results
The results are presented per sub-research question.
Because we are investigating temporal strategies that
can strengthen long-term transformative and preven-
tive resilience, we decided here to focus on spatial plan-
ning and climate adaptation more than preparedness and
crisis management strategies, even if some interviewees
pointed out that the resilient reconstruction of the Ves-
dre river basin is aimed at taking three aspects into con-
sideration: urgency, rebuilding, and anticipation, which
themselves require spatial planning, enhanced prepared-
ness, and improved risk culture.

The first section presents the five temporal strategies
at the river basin level, the second section presents the
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strategies at the municipal level, and Table 1 summarizes
the findings of both. The third section identifies the insti-
tutional elements of policy arrangement that affects the
temporal strategies identified in the first two sections.

Temporal strategies at the river basin level to strengthen
the resilience of the territory in the aftermath of the July
2021 floods

Timing

The 2021 floods have created a momentum to act to
improve disaster resilience in the territory but this win-
dow of opportunity can close rapidly.

“If there hadnt been flooding, there wouldn’t have
been a Scheme [Master Plan]” (Interview MP2), so in
that sense, this disaster is considered as an opportunity
to improve resilience in the territory. The floods trig-
gered a discussion about the changes needed in the ter-
ritorial system and promoted the creation of new ways
of approaching resilience. For instance, the concept of
SN programs did not exist beforehand and was created
as a means to rebuild the destroyed areas while includ-
ing broader development and resilience elements into the
process. The Walloon government had an ongoing dis-
cussion about the theoretical idea of resilience, and the
2021 floods created a momentum to work on concrete
implications in terms of spatial planning. In addition,
some organizational changes related to preparedness
took place after the floods, such as modifications in the
management of the crisis center. In general, the 2021
floods uncovered a lack of risk culture in the area and the
need to build one, which is called for by the various pol-
icy recommendations made after the crisis.

However, there is a fear that the momentum created by
the 2021 floods will fade away, so the interviewees and
the policy documents call for keeping the memory alive
in order to keep pushing the implementation of actions
to increase resilience: "It really was an impetus, a trigger
for many good things, a very strong awareness, and there-
fore also this famous culture of risk which is a blind spot
[...]. So it’s in the collective memory, this event is going to
stay, and in any case it has to, if it’s not the case we have to
maintain this collective memory too” (Interview E1).

Time horizons

Only one general time horizon, 2050, is mentioned
to build resilience at the river basin level, but there is
no established schedule for the implementation of the
recommendations.

When the Walloon government mandated the MP for
the Vesdre river basin, it aimed at establishing a vision
for 2050. That goes in line with other related objectives of
the region such as the zero net land take and reduction of
CO2 emissions by 2050, and the MP mentions that time
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Table 1 Summary of the temporal strategies present at the river basin and the municipal levels, with the elements that are similar at
the two spatial levels in bold and the elements that are contrasting between the two spatial levels in italics (the rest are elements that

have no equivalent at the other spatial level)

At the river basin level (RQ1)

Temporal strategies At the municipal level (RQ2)

- 2021 floods as an opportunity to implement resilience
- Risk of the momentum to fade away

Timing

- Broad vision towards 2050

- No timeframe given for the implementation of the goals:
mention of short, medium, and long term without definition/
calendar

- Plans and vision elaborated quicker than usual

- But still the studies are too slow to provide results compared to
the temporality onsite

- Different strategies require different time length to be
efficient

- Some actions taking place in one specific area have to be
implemented in a specific order while different actions taking
place in different places can be implemented at the same
time

Pacing

- Consideration of climate change and multi-risks

- Elaboration of 4 scenarios to build the MP vision

- Fear of limited operationality of the recommendations
in the future

Futuring

- The illustrative examples in the visions and plans are
very precise, but they are given as examples only

- Recommendation to adapt the plans based on future stud-
ies

- No system of monitoring and evaluation explicitly
implemented despite a call for them

Time horizons

Cyclical adaptation

- 2021 floods as an eye opener
- Momentum to prioritize risk management
- Momentary drawback for sustainable development

- Very limited time horizons

- Duality between urgency and long-term resilience

- Some recommendations can be immediately applied with-
out time horizons

- Willingness to implement as much as possible as fast as possible
- But limited resources slow down the implementation
- Therefore, actions have to be prioritized

- Willingness to include scenarios into the decision-making
process

- But often dependent on studies conducted externally

- Potential transfers of risks, notably toward socioeconomic risks

- Recommendations considered flexible
- Focus on implementation at the moment with limited
monitoring and evaluation systems

horizons must be established depending on the specifici-
ties of the territory and in accordance with the Walloon,
Belgian, and European ones.

However, the goals that are elaborated in the different
policy recommendations come without clear deadlines
and schedules, even if the Reconstruction Committee
recommended to establish some. Given the emergency
of the situation, more precise temporal goals were set
by the Reconstruction Committee when coordinating
the immediate response, but the objectives related to
increasing resilience over the long run are less distinct.
The recommendations, for instance in the MP, mention
complementary time horizons that encompass the short,
medium, and long term, without giving any indication of
what they concretely mean.

At least two reasons can be identified that partially
explain the limited use of time horizons. First, the sched-
ule is expected to come together with funding, since
grants usually establish deadlines. Secondly, as one of
the MP project managers explains, the climate scenarios
predict an increase in flood risks until 2035, and after
that more concerns about heatwaves rather than floods.
It is therefore difficult to implement radical territorial
changes for flood prevention given the relatively short
timeframe, that is why the recommendations were built

based on flood return periods (e.g. to protect the terri-
tory from a 25-year or a 1000-year flood event) rather
than temporal horizons (to protect the territory from the
risks expected after a specific date).

Pacing

Two different pacing issues are identified here: the pacing
of the elaboration of the plans and the visions for the ter-
ritory, and the pacing of the implementation of the stra-
tegic recommendations to increase resilience.

The elaboration of the visions and the plans has been
realized in a relatively limited amount of time (e.g. six
months for the SN programs and less than two years for
the MP), given the urgency to guide the reconstruction
of the territory. Yet, the MP reports an inconsistent tim-
ing between the studies and the needs, as well as some
time disconnections between the different studies which
are problematic in relation to the objective to build a con-
sistent knowledge base, despite the attempt at a regional
coordination. “Some things have already been imple-
mented. That’s the difficulty we're having, because the
territory is evolving faster than the plan. Through this ten-
dency to go back to the original, to what existed before; in
fact, the ideal would have been to have the strategic plan
on 12 July 2021 (Interview MP1). Therefore, the process



de Goér de Herve and Pot Environmental Sciences Europe (2024) 36:105

of elaborating recommendations can be too slow com-
pared to the actual rebuilding process that is guided by
urgency, and yet more studies are called for in order to
make the right decisions, which require additional time.
This temporal challenge was also present within the Wal-
loon governmental discussions, with some members will-
ing to take the opportunity to think long term and others
focusing on the immediate urgent needs.

Concerning the pacing of the implementation of the
recommendations, the MP and SN programs identify
some actions that can be done quickly with a high posi-
tive impact on the resilience of the territory and that
should therefore be prioritized. The SN programs even
classify each strategy in an order of priority (1, 2, or 3). In
addition, different strategies to increase resilience require
different timespans to be implemented; for instance,
building a new cycling path in the valley is feasible within
a couple of years while restoring the peat takes at least
50 years. The order of the implementation of the various
strategies also depends upon whether or not their success
is dependent on previous actions. Some strategies tar-
geting various parts of the territory can be implemented
at the same time (e.g. working on water retention uphill
and at the same time making room for water downhill),
while other strategies that target a specific area require
a specific order of implementation (e.g. first acquiring
the problematic buildings in the riverbed, then removing
them, then adapting the riverbanks, then creating a social
and environmentally friendly place).

Futuring
Futuring at the river basin level encompasses consid-
erations of various types of hazards and therefore multi-
thematic domains of actions, of four potential scenarios
developed by the MP, and of implementation challenges.
Climate change is clearly considered in the visions and
plans elaborated, and so increasing resilience should, in
theory, help tackle an array of risks: not only floods but
also droughts and heatwaves. In addition, other risks
such as socio-economic ones are taken into considera-
tion, for instance when the MP pays particular attention
to avoiding an economic desert in the valley. Therefore,
increasing resilience in the future is considered a multi-
thematic effort, gathering environmental concerns, eco-
nomic potentials, social needs, mobility, touristic value,
risk culture, and risk management. This complexity raises
questions about the limiting governance for transversal-
ity but also about the compatibility of the actions, for
instance between protective strategies for flood events
with low intensity and high frequency compared to strat-
egies for low probability but high intensity events. Yet,
this multi-thematic management is most often seen as a
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potential for synergies when implementing the actions in
the future.

In addition, the MP elaborates four different scenarios
of what the future of the territory could look like, based
on field observations and discussions with local stake-
holders. One is the ‘future without disruption’ scenario,
which is a business-as-usual development, and the oppo-
site one is ‘what the river wants’ scenario, which makes
room for water in a large riverbed. Alternatives are the
‘constellations’ scenario, with patches of urban areas con-
nected together, and the ‘transversal continuities’ sce-
nario which develops territorial main axes from north
to south rather than the current west to east. The final
vision is a mix between these different elements, starting
from the ‘constellations’ scenario and adding elements
from the ‘transversal continuities’ scenario and the ‘what
the river wants’ scenario. There seems to be an agree-
ment that no one wants to implement the ‘future with-
out disruption’ scenario even though it is considered the
most likely in practice: "when we talk about the first [sce-
nario], the future without disruption, that's what everyone
rejects. A priori, everyone says that’s not possible. But at
the same time, that’s what we see on the ground. Most of
the inhabitants and most of the public authorities have
rebuilt identically for a whole series of reasons” (Interview
MPI).

Finally, there is a worry about the operationality of the
recommendations in the future, so that the plans and
visions will not be realized completely because of the dif-
ficulties involved in turning them from theoretical ideas
into concrete implementation. ‘I've always been con-
cerned about doing things that are operational, so taking
into account the real possibility of carrying out projects, so
taking into account the interplay of stakeholders, budget-
ary aspects, soil pollution aspects, etc” (Interview QD2).
Because of this operationality concern, the MP and the
SN programs elaborate on some solutions to face the
governance challenges, for instance through including a
list of potential sources of funding for the strategies.

Cyclical adaptation

The recommendations and visions for the future are con-
sidered flexible, but there are no concrete monitoring
and evaluation plans to adapt them to new contexts and
challenges.

Even though the recommendations in the MP and the
SN programs are quite precise and the scale of the draw-
ings enables advice for specific buildings, those drawings
are considered as suggestions and possibilities and not
presented as exactly what should be done, since "they
are orientation studies, so it’s quite flexible. They're not
documents with legal or regulatory value, they’re more
visionary documents, so I think the document itself talks
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more about principles, and where, and we show how we
could implement them, but all the themes we've seen are
clearly noted to be illustrative, to show examples of how
we respond to a question” (Interview QD1). An example
of the way in which the recommendations concern prin-
ciples, illustrations, and examples rather than concrete
instructions is that the MP visualizes extra space for the
riverbed in the valley, but that “doesn’t mean that it is
possible to enlarge the river everywhere and in a uniform
manner, but represents the main strategy and the aim
to pursue in order to increase the capacity of the rivers,
which should be refined with results from other studies,
together with all the space available along the bottom of
the valleys” (Master Plan, p.262). In that sense, the plans
are expected to evolve together with knowledge (e.g.
through the hydrological study), and the Walloon region
clearly recommends to consider resilience-building as a
dynamic process that constantly evolves over time to fit
the changing context.

However, no specific indicators nor responsibilities for
a monitoring and evaluation system have been estab-
lished to keep track of the efficiency and usefulness of
the actions taken to increase resilience, even though the
Reconstruction Committee has clearly recommended
establishing a monitoring system in order to learn from
the situation and adapt the strategies to future needs
and future contexts. In the resilience WG guidance note,
most emphasis is put on ex-ante evaluation.

Temporal strategies at the municipal level to build
resilience in the Vesdre river basin in the aftermath

of the July 2021 floods

The interviews with the mayors as representative of their
municipal administration enable us to describe the main-
stream temporal strategies at the municipal level. The
mayors interviewed for this study govern municipalities
that have been differently affected by the 2021 floods, in
terms of damage and casualties, which gives a broad and
nuanced view of the temporal strategies at the municipal
level.

Timing

The municipalities have seized a timing opportunity trig-
gered by the 2021 floods because the floods have been
either an eye opener or a momentum to prioritize disas-
ter resilience in the municipal agenda.

For the mayors of the most affected municipalities, the
eye-opener aspect is due to the gravity of the impacts of
the disaster, which was not foreseen by local stakehold-
ers. Some mayors describe the situation with very strong
words, for instance referring to war: T went down into the
valley 24 h after the waters had receded, you can’t imag-
ine it, the pictures are nothing, until you've been there and
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seen it: that’s war. It’s a battlefield” (Interview B8). Most
mayors express a realization that more has to be done to
avoid such a dramatic situation in the future: "we realized
that what we had been doing in the past was no longer
good enough” (Interview B6).

Depending on their previous knowledge, the mayors
were more or less aware of the issues related to floods,
and therefore the 2021 events have sometimes been per-
ceived more as a momentum enabling the implementa-
tion of resilience strategies that were only discussed
before, or an opportunity to reinforce policies that were
already taking place, for instance as one respondent puts
it, “we’ve been working against land take for several years
now. I don’t have a precise term for it, but I think it’s some-
thing that has gradually taken place. So now we've gone
one step further and codified it even more” (Interview B9).
The switch in the focus of local priorities enables the
policy changes, together with increased resources (such
as money provided by the Walloon region), and thanks
to an increased awareness of the importance of such
policies that provide citizens support for implementing
measures which are sometimes not so popular.

However, if the 2021 floods seem to offer a timing to
implement measures to increase resilience, it is impor-
tant to note that one mayor (whose municipality is clas-
sified as category 1) explains that the events have on
the contrary been a major drawback in relation to the
development of the municipality since all the visionary
projects for the long term had to be put on hold. In that
sense, the floods have delayed sustainable development
policies, because of the need to focus on the urgency of
the crisis and the rebuilding process.

Time horizons

The mayors refer to few concrete long-term time hori-
zons, and they have to deal with the temporal duality of
short-term safety and longer-term resilience.

At the municipal level, there are very few clear and
established goals with targeted time horizons for resil-
ience-building. When there is one, it is usually a couple
of years ahead, ranging from one to 7 years at the time
of the interviews. These time horizons are often deter-
mined by key administrators in the municipalities, such
as the mayor. Either they are rather short term to moti-
vate the team to act now, even though everyone is aware
that such a calendar is not realistic, or on the contrary,
they are based on the time that is expected to be needed
to implement the strategies (e.g. to vote for the new pol-
icy, to implement it, to face legal issues if there are any).
Yet, a mayor of a category 1 municipality (most affected)
warns that if the time horizons were determined based
on the budget needed, it would take hundreds of years
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to implement all the recommendations with the normal
allocation of resources in the municipal budget.

In general, for the municipalities that were directly
affected by the 2021 floods, there is a duality between two
time horizons; on the one hand, the emergency one for
citizens’ safety, and on the other, the more long-term one
for increasing resilience. It reflects a common situation
for municipalities since "it’s a bit of a politician issue [...]
you have to respond to immediate needs, like the hole in
the road, but you also have to look ahead and think about
what you want for your municipality in 30 or 50 years’
time" (Interview B5).

Finally, when some large investments are realized in
terms of infrastructure, the municipalities generally hope
that they do not need to reinvest in them for about 20 or
25 years. It is also interesting to note that time horizons
with specific rebuilding goals apply only in relation to the
modification of already existing buildings and infrastruc-
tures, while some recommendations are about limiting
construction in some areas, and in that case it is a con-
stant concern that does not necessitate scheduled goals.

Pacing

Most mayors express willingness to implement as many
recommendations as possible to increase resilience as
soon as possible, but the limited resources slow down the
process and force them to determine priorities among
the actions.

The majority of the mayors want to implement as much
as possible as soon as possible and therefore speed up the
actions to strengthen resilience, first of all because there
is a fear that a similar event will happen again before the
strategies have been implemented to limit the impacts
of a new crisis. In addition, the momentum might fade
away, so the opportunity to invest in more resilience
should be seized immediately. Finally, the mayors of the
most affected municipalities must address the urgent
needs, since they are responsible for the safety of the
citizens living in the municipality. Since the priority for
most municipalities is that as much as possible is done as
quickly as possible, there is no or very limited considera-
tion of coordinating the pacing among the municipalities.
Yet, it seems to be accepted that the municipalities which
have been the most affected by the floods should be pri-
oritized in terms of financial support from the region. If
all the recommendations are implemented within a few
years, it would be considered as very impressive and effi-
cient by the mayors.

However, pacing is related to the ability to implement
the new recommendations, and this is highly depend-
ent on resource availability. The general feeling is that
the implementation process is not going fast enough,
notably because of a lack of money. This is obvious for
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instance in comparison with a private rebuilding process
which is much faster than the one of the public spaces in
some municipalities. "It’s a difficulty I've always pointed
out, about the difference between administrative time and
people’s time. People, even psychologically, need to see that
things are moving forward, they also need to project them-
selves [in the future], and it’s true that the administrative
time is slow” (Interview B3). Indeed, the administrative
system (e.g. public procurements) is time-consuming and
can also explain the slow pace of the implementation of
the strategies. Also, the information needed to make the
necessary decisions is not always available yet (e.g. the
hydrological study that was not yet available at the time
of our interviews).

Because of these limited resources, actions to increase
resilience have to be ranked in order of priority. Among
the different actions that can be implemented for flood
protection, the priority is usually given to the most
urgent ones in terms of what the citizens need to restart
a ‘normal’ life, such as sportive, cultural, and social facili-
ties, and the ones that are labeled as the most efficient in
terms of flood protection, if this information is available.
"In fact, what we prioritized here were the most effective
projects in terms of the flood plan. So that means we have
thirty measures in the flood plan, and we prioritized, I
think ten or fifteen of them, because we felt that these were
the ones that would have the greatest impact on flood con-
trol. The other fifteen measures are also extremely impor-
tant, but we realized that they would have less impact. So
that’s it. So we really started with the most effective struc-
tures” (Interview B6). The prioritization process concerns
the choice between different strategies to protect against
floods, but also municipal policies in general. Not every-
thing else can be paused while taking care of flood pro-
tection measures.

Futuring

The mayors express a willingness to include scenarios
about the future in the decision-making process, but they
face some practical challenges. They also identify poten-
tial transfers of risks.

The mayors are willing to include scenarios and antici-
pations of the future in the municipal decision-making
processes, but most municipalities have limited resources
that restrict their ability to create or order their own sce-
narios. They are therefore dependent on external stud-
ies such as the MP, or micro-level scenarios provided by
investors in order to get approval for their construction
plans. Given that different studies foresee different pos-
sible futures in relation to climate change, it is challeng-
ing for decision-makers to consider all of them. Yet, a
shared conclusion is that similar extreme events are likely
in the future and therefore the mayors express a feeling
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of emergency to prepare their municipalities, either with
the hope of resisting such a meteorological event better
in the future, or with the idea that it will not be possible
to completely prevent such a crisis and therefore the goal
is to reduce its impacts and ease the reconstruction pro-
cess. The mayors also identify other issues that need to
be dealt with in the future such as fires, droughts, road or
train accidents, storms, industrial accidents, water pollu-
tion, as well as mental health problems due to the trauma
of the 2021 floods.

Even though strategies to increase resilience can poten-
tially generate positive spillover effects on other sustain-
able development goals (e.g. temporary immersion zones
increase biodiversity and provide pleasant leisure areas),
most mayors express worries about possible transfers of
risks, that is, strategies implemented to reduce the risk
of flooding might increase other risks, especially socio-
economic ones. There is a fear of the development of
what they call a ‘ghost valley’ in which the lower areas are
depopulated or missing economic and leisure activities,
and the risk of real estate pressure with rising prices on
higher ground. Other transfers of risks are related to cli-
mate change (e.g. the risk of increasing greenhouse gas
emissions if some economic activities are delocalized for
the benefit of flood protection) and to spatial issues (e.g.
"it’s not just a question of building a wall, so I asked for an
estimate to build a wall to protect my fire station, but if
1 protect my fire station, won’t I affect the houses around
it?" (Interview B2)). Finally, the question of the balance
between improving collective resilience in the future and
limiting individual freedom (e.g. the freedom of citizens
to choose where they want to live) is also a challenge.

Cyclical adaptation

The mayors perceive the recommendations from the MP
and SN programs as flexible enough to adapt to future
needs and challenges, but the monitoring and evalu-
ation systems are not yet elaborated at the time of the
interviews.

The recommendations to strengthen resilience pre-
sented in the MP and SN programs are perceived as quite
flexible for several reasons. First of all, they are still rela-
tively theoretical and not binding, and therefore easily
adaptable before their implementation. Second, manag-
ing water for flood protection also enables water manage-
ment for future drought risks, for instance keeping water
onsite uphill when it rains to avoid flooding downhill can
also be used as water reservoirs in case of heatwaves and
droughts. Third, it is possible to modernize and re-work
existing infrastructures to adapt to new needs and newly
available technologies. It has been done in the past (e.g.
the enlargement of retention basins) and can be done
in the future. Fourth, urgent work for safety such as the
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re-building of the river banks is sometimes considered
temporary, before having the capacity to arrange more
pleasant areas to let room for water.

However, there are barely any impact evaluation sys-
tems in place to be able to find out how the measures
should be adapted in the future and to judge the effi-
ciency of the strategies put in place. Only one mayor that
was interviewed mentions that someone is in charge of
checking the efficiency of the new infrastructures when
it rains a lot. The rest of the municipalities focus on the
implementation of the strategies rather than their impact
evaluation, and therefore the monitoring and evalua-
tion systems will be implemented after the changes have
taken place. For now, there is a monitoring of the pace
of the implementation rather than the impacts. A mayor
mentions that the most important evaluation should be
done beforehand, with studies modeling what will be the
impacts of potential infrastructure, rather than after the
implementation.

Elements of institutional policy arrangement that shape
the temporal strategies to build resilience in the Vesdre
river basin following the July 2021 floods

As described in the theoretical background, we do not
separately analyze the discourse dimension of the policy
arrangement in this section. A new official discourse
from the Walloon government is in fact what triggered
our study, that is, the willingness to work for change after
the 2021 floods and the call for increasing resilience dur-
ing the rebuilding process (see case background). This
section therefore describes the institutional elements of
the policy arrangement (actors, resources, and formal
rules) that shape, at least partially, the temporal strate-
gies presented precedingly. Figure 2 summarizes those
influences.

Actors and power

The actors and their power to act for strengthening
resilience affect at least three temporal strategies: pac-
ing, since the implementation of strategies is depend-
ent on the capability of each person or institution; time
horizons, since different stakeholders respond to differ-
ent agendas; and futuring, since the actors involved have
heterogonous interests and therefore can desire different
types of futures.

"Current governance is not adapted to resilient recon-
struction. We need to rethink the systems of actors” (Inter-
view QD2). Many different actors are involved in the
actions aimed at increasing resilience in the territory, and
that affects the pacing of their implementation, either
accelerating the implementation or slowing it down
depending on their motivations and interests. Among the
many stakeholders involved are private individuals and
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companies, governmental entities at all levels (the munic-
ipalities, the province of Liege, several entities of the
Walloon government, the federal government), the SPI
(territorial development agency of the province of Liége),
and the urban planners responsible for elaborating the
visions and plans (see the report from the Reconstruction
Committee [44] for a detailed list of actors involved in
the reconstruction process). To accelerate the implemen-
tation process, all these actors have the power to increase
resilience depending on their responsibilities, which are
essentially based on the ownership of the different ele-
ments of the territory. For instance, some streams are
owned by the Province, some infrastructures such as
certain roads and bridges by the region, some others by
the municipalities, some riverbanks by private individu-
als. Therefore, the pace of the implementation is depend-
ent on the capacities and motivations of each responsible
stakeholder. The agenda of the various stakeholders also
influences the time horizons that are considered. Despite
signs of collaboration between the various actors, espe-
cially within the silo competencies of the regional gov-
ernment and between the mayors, there is currently

no entity responsible for the overview of building resil-
ience coherently on the full territory of the river basin,
which is said to be one of the biggest governance chal-
lenges according to the interviewees and the MP since
“the vision and its strategic plan need to be coordinated
across different skills, fields of action, and stakeholders,
rather than being compartmentalized between different
areas of intervention and departments (operating in silo)”
(Master Plan, p.42).

Despite visions that promote solidarity, partnerships,
and coordination between the stakeholders, conflicts of
interest arise, which slow down the implementation of
the recommendations from the MP and the SN programs
and therefore impact the pacing of disaster resilience
building. The first type of conflict is between the interests
of a municipality and the ones of the whole river basin.
Even though the mayors are well aware that the actions
taken in their own municipality affect the neighboring
ones, and even though the solidarity between the munici-
palities has been strongly reinforced by the 2021 events,
each mayor stays responsible for the safety of his or her
own citizens and not for the whole Vesdre territory. In
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addition, some recommendations, such as limiting new
buildings uphill, contradict the interests of some munici-
palities that seek tax revenues by increasing the number
of inhabitants. To summarize, "I think we really need to
be able to trust a higher authority that coordinates and
must coordinate. I wouldn’t want to get involved in what's
going on in another municipality because I wouldn’t want
them to get involved in what's going on in mine” (Interview
B3).

The second type of conflict is between the interests of
private stakeholders and the ones of the municipality.
These conflicts do not happen systematically, but they
can appear for three reasons. First, some aspects of the
collective plans constitute an individual disaster for citi-
zens who live in houses that are supposed to be removed
to enlarge the riverbed. The negotiations can be compli-
cated, and the municipalities need financial resources to
compensate the homeowners. Second, most people agree
with the idea of implementing resilience-building strate-
gies, but do not wish to participate actively themselves,
since some strategies are synonymous with extra costs for
them: "It's sometimes complicated for people too. So, peo-
ple build a small extension, and we tell them, well, as long
as you're building your extension, install a small water
tank if you don’t have one. And we impose this in the per-
mit. But oh no, we hadn’t budgeted for that, it’s too expen-
sive, it’s over our budget, so there you go... Some accept,
some don’t” (Interview B8). Third, when the municipali-
ties deny building permits, the individuals can appeal the
local decision and often win since they have the right to
build according to the spatial planning rules: "One gentle-
man wanted to build a huge house. We said no in every
language, we've always said no, we refused the permit, but
there are administrative appeals that can be made to the
government, to the minister, and the minister granted the
permit” (Interview BS). In general, since different actors
can have different interests, what future they desire var-
ies, and that affects the futuring of the territory.

Resources

Resources are about financial means, human resources,
and available knowledge. The availability of the resources
is related to all the temporal strategies: pacing, since the
resources are essential to be able to implement strategies;
timing, since the 2021 floods have made stakeholders
prioritize investing in resilience and therefore dedicating
resources to it; futuring, since the knowledge that is cre-
ated encompasses scenarios and ideas about the future;
time horizons, since different sources of funding have
different requirements; and cyclical adaptation, since the
recommendations, based on knowledge, have to be flexi-
ble enough and monitoring and evaluation require finan-
cial and human resources.
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Financial resources The biggest challenge for the imple-
mentation of strategies to increase resilience is money:
additional financial resources influence the timing of
investing in disaster resilience, but the complicated land-
scape of sources of funding and the fact that budgets can-
not be fully dedicated to disaster resilience affect the pac-
ing of the implementation.

On the one hand, financial resources have been specifi-
cally dedicated to the sustainable rebuilding of the Vesdre
valley because of the 2021 events, an additional budget
that enables the timing of the implementation of actions
to strengthen resilience. On the other hand, the current
amount of financial resources available does not cover
the entirety of the actions that are necessary to imple-
ment the recommendations from the MP and the SN
programs, which slows down the transformation. “We're
back to the crux of the matter, which is money. I think the
biggest problem we’re going to face is who's going to pay”
(Interview B4). Even if some strategies can be imple-
mented without a budget (e.g. limiting the construction
of new buildings uphill to avoid land take), many of them
are costly (e.g. buying properties to reshape the landscape
near the riverbed). So prioritization is necessary: "mow
we'll be prioritizing where the biggest problems are, but
we'll take budgets into account, because that’s the basis of
everything. If budgets don’t keep up, were out of business,
so we'll do things progressively” (Interview B10).

The complicated landscape of funding sources affects
the speed of the resilient transformation. There are sev-
eral sources of funding, both public and private. To some
extent, the municipal government can force private com-
panies and citizens to observe reasonable demands to
get permit approval (e.g. building a water tank). Insur-
ance companies are another source of financial resources,
though ‘insurance companies finance rebuilding, not
improvement” (Interview MP1). Public sources of funding
are diversified and include yearly budgets but also money
coming from calls for proposals, notably funded by the
Walloon region, and from fixed allocation of subsidies for
a specific purpose, such as the implementation of the SN
programs. Another financial tool currently promoted by
the region is the ‘quickwins’ which are funds for actions
that can be implemented and have visible effects quickly.
In addition, possibilities exist to apply for relevant Euro-
pean grants as well. The pacing of the implementation of
resilience-building is highly dependent on the influx of
public funding, and the willingness of private actors to
agree to finance the demands put in place by the munici-
palities. All those sources of funding shape the temporal
horizons to strengthen disaster resilience, for instance in
the sense that fixed municipal budgets can help estab-
lish long-term goals, while calls for proposals or subsi-
dies are more volatile. Furthermore, calls for proposals
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often come in silo with different requirements to apply
and to spend the money, which is a struggle for some
administrations not capable of dealing with this complex-
ity, and an issue for the coherence of resilience-building
that encompasses undividable interrelated issues. At the
time of the interviews, the region was looking for simpli-
fying procedures to obtain financial resources in order
to reduce the time lag between the elaboration and the
implementation of resilient actions, and therefore accel-
erate the speed of implementation: “If you have funding
resources that go hand in hand with streamlined proce-
dures, things can go much more quickly. But if you have
to submit several applications to several departments with
different procedures, it takes a lot longer. I'm thinking that
if it were centralized in the same way as the European
Structural Funds, that is, located in a single envelope with
a standardized process, regardless of the competencies
involved, it would be a simpler way of allocating existing
resources” (Interview SPW).

In addition to the difficulties of finding financial
resources that slow down the resilience-building process
and limit the establishment of time horizons, the gov-
ernmental budgets cannot be dedicated to finance the
implementation of resilience strategies only, since gov-
ernmental institutions have other projects to finance as
well. The share of the budget that is allocated or not to
flood prevention and disaster resilience raises questions
of fairness since some places are more affected by floods
than others: “It’s an expression I always use: we can’t have
a double punishment, that is, first the damage caused
by the floods and then not make any more investments
in the other districts of the municipality because wed be
in financial trouble after taking measures in the valley.
No. Because that would really be a double punishment.
Wed have the whole problem of flooding in the valley and
wed do nothing elsewhere. That'’s something I absolutely
wanted to avoid, firstly because I think there’s an aspect
of general solidarity in the municipality that has worked
very well and I don’t want us to stir up opposition between
the districts on the plateaux and the districts in the valley”
(Interview B9). Moreover, inflation also makes it difficult
to foresee the share of the budget needed in the future
to implement the recommendations. In the attempt to
limit the burden of the resilient transformation on local
budgets and to speed up the process, the SN programs
suggest improvements to projects already underway and
therefore already financed.

Human resources The availability of human resources

shapes the pacing and futuring of disaster resilience.
While human resources were reinforced during the

crisis response phase in some municipalities, most
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municipal administrations in the Vesdre river basin
face a problem of limited capabilities to implement the
recommendations coming from the MP or the SN pro-
grams in the long run. The pacing of the implementation
is therefore slowed down by limited human resources
both within the municipal administration (to answer
calls for proposals on time, to manage public procure-
ments, etc.) and outside of it (companies capable and
willing to answer the proposals of the public market
are overbooked). An example of the first issue is that
“you have to wait for the funds anyway before you start
implementing because they come with terms and condi-
tions and there’s a concern about the human capacity to
manage everything at once when the funds arrive. There
may not be enough people to implement everything when
the funds arrive if these people are already busy” (Inter-
view B2). An illustration of the second issue is: ‘after
that, we’ll have to put the measurements out to tender.
There are no engineers in our administration. We need
to find an engineering and construction firm. We don’t
think it’s easy to find one, because most engineering and
construction firms already have projects. And the pro-
jects in Raeren are considered too small to be of inter-
est to construction companies. It’s not profitable enough
for construction companies because they have to invest
human resources and time, and the margin isn’t great.
And the administration doesn’t have anyone dedicated
to it. There aren’t enough projects to pay someone in the
administration for that” (Interview B7). An example of
a strategy that requires a great deal of human resources
is the implementation of a preemptive right to facilitate
property acquisition. Even when the municipal admin-
istrations have the budget to hire more employees, they
have encountered, at least shortly after the 2021 floods,
a shortage of competent candidates.

Limited human resources within several munici-
pal administrations also influence the idea of what the
future could and should be (futuring), since they rely
on external experts to conduct studies such as the SN
programs or the MP because they do not have the capa-
bilities to build their own scenario. Indeed, "you have to
put everything into context: there are 8000 inhabitants
in Trooz and 40 employees. We have absolutely no spe-
cialists in hydrology, meteorology, or risk analysis, so we
have no choice but to follow the recommendations given
to us by the studies organized by the Walloon region. We
are therefore preparing for similar future events on the
basis of studies carried out by researchers and special-
ists from all over the world. So we have no choice but
to refer to them. We don’t have the personal capacity in
our teams to analyze this kind of phenomenon on the
scale of a region, a city, or even a country. So we have no
choice but to follow the specialists” (Interview Bl).
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Knowledge The creation of new knowledge (provided
by several sources such as studies and media investiga-
tions) shapes the speed of the implementation (pacing)
and the possibility of adapting the strategies (cyclical
adaptation) by providing the information needed to
make decisions. It can also create a timing opportunity
for other territories to implement resilience. In addi-
tion, the new knowledge that is created both determines
and is influenced by the idea of the future the territory
should aim for (futuring).

The 2021 floods highlighted the need for and created
an occasion to seek knowledge related to such disasters
and resilience-building at the river basin level. Since the
2021 floods are seen as an opportunity to change the
development of the territory, new knowledge is created
for that purpose: lessons learned from the event and rec-
ommendations for the future. There is also hope that the
challenges the Vesdre river basin goes through will serve
as a basis for knowledge that will benefit other territo-
ries “by clearly saying to ourselves that we need to learn
lessons from this crisis that will enable us to anticipate
future risk” (Interview SPW).

On the one hand, studies such as the MP and the SN
programs are considered to have been elaborated very
quickly compared to the time usually required for such
efforts, which enables stakeholders to use the window of
opportunity before it fades away. On the other hand, the
recommendations clearly call for further studies to clarify
some aspects (e.g. related to the hydrological modeling
of the territory), and to overcome some methodologi-
cal limitations that could not be resolved in the available
time. The need for more knowledge, when it is (or will
be) available, and its constant update shape the pacing
of the decision-making process to increase resilience and
the possibilities for a cyclical adaptation. For instance,
“I want to have a plan from the RWTH [University of
Aachen] with measures, projections, a plan that defines
exactly how to deal with the situation in the hotspots.
And I don’t know myself, if I take a measure maybe here
in Raeren [...] I don’t know the consequences of this meas-
ure, it may perhaps worsen something else. And that's why
we did this study, to also know the consequences of the
measures” (Interview B7). In order for the new knowledge
to boost the implementation of strategies to strengthen
resilience, it has to be communicated in a comprehensi-
ble way to the decision-makers, and it has to be practi-
cal enough. The mayors often perceive the MP as too
theoretical for instance. It is a challenge to establish rec-
ommendations precise enough while at the same time
keeping some flexibility to enable cyclical adaptation.

Finally, the creation of new knowledge is tightly linked
with futuring, since the recommendations are based on
the idea of what future the territory should aim for (the
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MP provides four potential scenarios at the river basin
level that have been described earlier).

Rules of the game

The analysis here focuses on the formal rules, namely
the regulations that apply in the context of acting to
strengthen disaster resilience in the territory. They influ-
ence the pacing of the implementation of the recommen-
dations, either by contributing to and accelerating it or by
being in contradiction and therefore slowing down the
process. The rules can also affect time horizons, either
because the investments in resilience must comply with
European, Belgian, and Walloon laws and objectives, or
because the recommendations are not binding.

The existing rules can boost the efforts put into increas-
ing resilience and thus speed up the transformation. For
instance, the ‘Code de 'Eau’ (Water Code) helps with
water management: "there’s the Water Code that currently
applies to all urban planning and development permits,
and so we enforce compliance with this Water Code, that
is, infiltration of water on the plot, and all water reten-
tion mechanisms, so to try and prevent. In other words,
for new building permits, we require rainwater tanks to be
installed, to act as a buffer, and for flat roofs, we require
them to be planted with vegetation, or we leave gravel on
them, again to act as a buffer in the event of heavy rain, so
that the water doesn’t run directly into the drainage sys-
tem and flood our neighbours” (Interview B8). Also, some
protected natural areas (e.g. UNESCO, Natura 2000) pro-
mote the protection of biodiversity, which contributes to
resilience.

On the other hand, other rules are perceived to slow
down or block resilience-building. For instance, in Spa,
there are restrictions to water infiltration in the soil to
limit pollution, and that goes against the idea to keep
the rainwater where it fell to protect lower lands from
flooding. Another example is that private homeowners
need a new permit if they want to rebuild their dam-
aged houses differently, while they do not need one if
they re-build it identically, which encourages people
to go back to the pre-flood state rather than aim for a
resilient reconstruction: "but why did they rebuild their
houses exactly as they were? Because they would need a
permit to modify their house. Without a permit, they can
rebuild the same house; but imagine someone who wants
to build on stilts, and they have to build a new house, they
need a new permit, but will they get their permit because
the area is now floodable? [...] Even if his house has been
destroyed, administratively he can rebuild it identi-
cally, without needing a permit, because he already had
a permit to build his house originally. But he can'’t if he
wants to build his house on stilts. You need a permit. But
it would be more sustainable” (Interview BS5). Similarly,
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there is no condition of building back better to access the
European solidarity fund. There are also protected herit-
age buildings that cannot be removed from the riverbed.
In addition, the rules of the public procurement system
are time-consuming. But by far the biggest issue pointed
out by the interviewees is the ‘Plan de Secteur’ (lit. ‘sec-
tor plan; which is the regulatory tool for the Walloon
regional land use and urban planning) that determines
whether or not it is allowed to build on a specific land
plot. This is problematic because local governments are
powerless in relation to individual wills to build in a zone
that is officially designated as buildable, and because buy-
ing land that is classified as buildable to make room for
water is much more expensive.

Since the 2021 floods have acted as an eye-opener,
some changes in the governance for resilience-building
are informally taking place (e.g. increased collaborations
between the different entities of the Walloon govern-
ment). But the Parliamentary Commission, the MP, and
the interviewees also call for more changes in formal
rules, notably to install a preemptive right on the prob-
lematic buildings, to install new rules for water-transpar-
ent architecture, and to modify the ‘Plan de Secteur’ The
MP provides suggestions to make the ‘Plan de Secteur’ fit
better with resilience goals. However, official changes in
it would result in enormous costs to compensate own-
ers: "it’s very difficult to change the color of the sector plan,
because it’s linked to money. If I own a plot of land that’s
red [buildable] and tomorrow it’s turned agricultural,
well, I've lost I don’t know how many percent of its value.
And so there are questions of compensation, in terms of
plans but also financial” (Interview MP2).

Finally, the absence of formal rules, that is, the fact that
the MP and the SN programs are not binding, also shapes
the pacing of increased disaster resilience and can limit
the establishment of clear time horizons. "This strategic
plan [Master Plan] is not the law. That’s just it, there’s the
plan, and then there’s all the work that needs to be done
to transform the laws, the regulations, to perhaps inte-
grate elements into them" (Interview MP2). Because those
documents elaborate recommendations only and not for-
mal rules, there is a worry that they will not be imple-
mented by all the actors and therefore the actions taken
will lose coherence and so the efficiency of the efforts to
strengthen resilience will decrease. An additional poten-
tial issue is that some stakeholders might take the oppor-
tunity to invest and build in some places before it gets
officially forbidden to do so, which is a timing opportu-
nity for them but goes against resilience-building: "the
region has launched the Stop Béton (zero net land take)
program. We'll stop progressively toward 2050, but today
we can still build. That's how a developer or someone
interested in investing in the area sees it. The window is
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closing, but it’s still open” (Interview MP2). Therefore,
some interviewees explain that it is more important to
work towards making the recommendations immediately
binding than establishing deadlines and future time hori-
zons to implement the goals, since this type of time lag
would be likely to delay the application of the resilience
principles.

Discussion

The discussion presents the theoretical, empirical, and
practical contributions of our study together with sugges-
tions for further research.

Theoretical contribution: the policy arrangement approach
explaining temporal strategies

We combine two theories (temporal strategies and policy
arrangement approach) in a novel way to explain how
the institutional context affects the use of time by deci-
sion-makers in the aftermath of the 2021 flood events.
Our study shows how the policy arrangement influences
the temporal strategies that are important to be able to
strengthen long-term resilience after an acute crisis,
because policy-makers use them to integrate long-term
perspectives in their choices which is needed given the
long-term characteristics of climate-related issues. The
July 2021 floods are a typical case that highlights differ-
ent temporalities at stake in dual crises and therefore the
importance of temporal strategies: on the one hand the
challenges of rapid response and recovery [41, 60-70], on
the other of long-term adaptation and resilience-build-
ing [12, 14, 16, 17, 71]. The temporal strategies help to
promote a long-term focus in the aftermath of an acute
shock [1], and the policy arrangement approach helps to
identify factors of stability or change [36] of that policy
domain. Our study shows that the institutional policy
arrangement shapes the temporal strategies in the Vesdre
river basin case, with resources playing the biggest role.
To some extent, the formal rules and the capacity of the
different actors to implement measures also influence
some temporal strategies. This latter aspect is of particu-
lar importance since it underlines that the mayors, for
instance, do not necessarily use the same temporal strate-
gies as the regional level.

Indeed, we notice different temporal strategies between
the different governance levels (Table 1), with some
aspects of the temporal strategies that are contradictory,
and others that are present at one level of governance but
do not present any equivalence at the other level. These
divergences highlight the need to consider different spa-
tial scales when studying the temporal strategies, as they
do not unfold as a coherent whole. The policy arrange-
ment can explain those spatial differences.
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In theory, temporal strategies are actively chosen in
order to enable the inclusion of long-term thinking into
the decision-making process for the implementation of
resilient measures [1]. In our case, we see that in prac-
tice the temporal strategies are often more a result of
the situation and the context than consciously applied.
For instance, if the timing opportunity to strengthen
resilience is actively seized after the floods, the pacing
of the measures is particularly dependent on the policy
arrangement.

Therefore, the analysis of those temporal strategies in
light of the institutional policy arrangement explains at
least some of the causes that shape the temporal strate-
gies in practice. Of course, there are many additional ele-
ments coming from other aspects of the policy domain
and from outside of it that affect the temporal strategies,
such as the perception and support of the inhabitants, the
problem pressure, international regulations such as the
European Union Floods Directive, and so on. Additional
research should also study those factors and could inves-
tigate to what extent changes within the policy arrange-
ment affect the temporal strategies.

Empirical contribution: main opportunities and challenges
to strengthen disaster resilience

Our study helps identify main opportunities and chal-
lenges of efforts to strengthen disaster resilience, nota-
bly through the possibility of actively choosing temporal
strategies in order to include the long run in the deci-
sions. This section also relates our findings to the ones of
other relevant studies.

Main opportunities

Several aspects of the Vesdre case show that opportuni-
ties exist to strengthen disaster resilience in the after-
math of the 2021 floods.

First, Belgian flood risk management is dynamic
and adaptable. The difficulties for changing policies in
the context of climate change are usually due to lock-
in mechanisms [72], which shape flood risk manage-
ment [73]. Yet, Liefferink et al. [74] compare the policy
arrangement in four European countries and conclude
that flood risk governance is more stable in the Nether-
lands and Poland than in Belgium and France. The dyna-
mism of the Belgian flood governance over the period
1995-2015 comes mostly from changes in discourses and
rules, and to a lesser extent actors, together with floods
that have turned out as windows of opportunities accord-
ing to Mees, Crabbé and Suykens [75]. Our findings show
that there is indeed a clear willingness to improve disas-
ter resilience through the creation of new knowledge and
recommendations for the Vesdre river basin since the
2021 floods, which have been an eye opener and enabled
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the prioritization of policies strengthening disaster resil-
ience. This event is therefore considered an opportunity
for challenging established policies (such as spatial plan-
ning) [76].

Since “most of the shifts within Belgian FRG [flood
risk governance] were initiated by the influx of a new
discourse” [75, p.275] in the past, we identify several dis-
course elements related to the other dimensions of the
policy arrangement that affect the temporal strategies in
various ways: there is an official call for resilience-build-
ing that directly affects timing, the recommendations of
the Master Plan (MP) ask for changes in the formal rules
which could potentially shape the future pacing, and a
narrative of the future through the choices of potential
scenarios in the MP affects time horizons and futuring.
Further research should investigate discourses in gen-
eral related to that case, not only the elements that are
related to the temporal strategies, as well as the influence
of informal rules, to broaden the understanding of the
policy arrangement shaping the temporal strategies.

Second, the way flood management for resilience-
building is presented in the MP and Sustainable Neigh-
borhoods (SN) programs as well as by the interviewees
reflects an increasing interest in integrated risk manage-
ment, which requires the integration of different spatial
and temporal scales, among other elements [77]. Nota-
bly, the MP promotes planning the way land is used and
enhancing natural water retention in the Vesdre river
basin, which has been proven to reduce inland flooding
[7]. Spatial planning was identified as an opportunity to
strengthen resilience in Germany following the 2021
floods as well [12]. The integration of flood manage-
ment with spatial planning includes several dimensions:
territorial, policy, and institutional integrations [78]. In
the Vesdre river basin, those integrations are improving
thanks to an increased awareness of the spatial impacts of
each action over the whole territory, even if the ability of
the stakeholders to coordinate and align the implementa-
tion of strategies is limited by formal rules and conflicts
of interest. In addition, resilience is now understood
as encompassing a large set of policies, and the 2021
floods are seen as an opportunity to improve resilience
in general and not only focus on flood management. For
instance, climate adaptation includes spillovers related to
biodiversity preservation [7] and social improvements,
and these are captured in the visions and plans elabo-
rated, therefore connected to the futuring of the territory.

Main challenges

One of the main challenges to strengthening disaster
resilience over the long run in the Vesdre river basin
is that most of the temporal strategies at the different
levels of governance do not align, notably because of
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limited resources. Our study brings in the point of view
of the mayors, who are at the forefront to manage disas-
ters and short-term shocks that are part of the dual cri-
sis. It is therefore interesting to find that in spite of the
recommendations established at the river basin level to
implement policies that increase disaster resilience over
the long term, the implementation of strategies is highly
dependent on resources available at the municipal level.
Therefore, even though local measures can have imme-
diate positive effects and hence are very important for
climate adaptation and mitigation [17], we find that
municipalities in the Vesdre river basin face several gov-
ernance challenges that limit their capacities to actively
implement temporal strategies for long-term disaster
resilience, in particular to determine time horizons and
to choose the pacing of the change. The main element of
the institutional policy arrangement that shapes all tem-
poral strategies is the limited availability of resources,
and despite the fact that futuring can help mobilize
resources [79], the MP vision of an ideal future and the
numerous recommendations about how to reach it have
not yet mobilized enough resources to implement all
those recommendations.

In addition to the limited resources, some formal rules
and conflicts of interest limit the ability to act of the
involved actors and some temporal strategies such as
pacing. According to Mees, Crabbé and Suykens [75],
the Belgian flood risk governance is highly fragmented in
spite of attempts at coordination, which can counteract
change because not all actors adopt new policies, or be a
factor of change since many different actors means many
different entry points for novel ideas. Our findings rather
reflect the first type of situation, with disparate priorities,
willingness, and capacities of the different actors that
slow down the implementation of resilient strategies and
for instance lead to divergent time horizons. Concerning
the rules dimension, Mees, Crabbé and Suykens [75] find
that most changes in Belgian flood risk governance in
the past have come from modifications in rules (together
with discourses mentioned earlier). At the moment in the
Vesdre river basin, our results show that the formal rules
are often stabilizing the existent non-resilient situation.
Notably, the legislation is slow to change in spite of rec-
ommendations to do so, and the MP and SN programs
are not binding. The ‘Plan de Secteur’ is an example of
such legislative lock-in, which is also mentioned by Mees,
Crabbé and Suykens [75].

Another challenge is that long-term considerations
are perceived as quite theoretical, resulting from studies
mostly conducted at the regional governance level, while
actions in the short term at the municipal level are much
more concrete because of the emergency triggered by
the floods. This duality between the rapid recovery and
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long-term planning following the 2021 floods was also
identified as a challenge in Germany by Birkmann et al.
[12].

Finally, the cyclical adaptation strategy is only partially
considered at both levels of governance. In the Vesdre
river basin, the recommendations are considered flex-
ible because they allow a great deal of freedom for their
implementation in practice, which is positive for cyclical
adaptation, but there is a need to be able to judge what
should be modified depending on the future context and
new knowledge through monitoring and evaluation sys-
tems that have not been enacted yet, even though moni-
toring and evaluation of the re-building process have
been shown to present a clear benefit for disaster resil-
ience [12].

Further research could investigate how the temporal
strategies are shaped by the policy arrangement in other
places that have been affected by the 2021 events or
other floods to compare the opportunities and challenges
depending on the territory. Other studies could also
investigate the temporal strategies and policy arrange-
ment after another type of acute crisis in Wallonia to
compare the opportunities and challenges depending
on the type of hazard. Moreover, our study could be
repeated after the implementation of all the recommen-
dations in the Vesdre river basin to investigate changes in
the temporal strategies (e.g. if the cyclical adaptation has
been enacted in practice), and to study how long it takes
in practice to implement a process of resilient recovery.

Further research should also assess the causal relation-
ships between the temporal strategies and resilience-
building processes. For this, it would be necessary to go
back to the case in some years and retrospectively ana-
lyze the concrete impacts and effectiveness of the iden-
tified temporal strategies on policy changes in the long
run.

Practical contribution: lessons learnt

and recommendations

This case study enables us to identify lessons learnt,
both to help strengthen disaster resilience in the Vesdre
River basin, but also to assist the management of other
dual crises (e.g. the flood events in Northern France that
started in November 2023). Indeed, according to Birk-
mann et al. [12], “the challenge of rapid recovery versus
resilience building in the medium and long-term” [12,
p.2] is of global relevance and extends beyond any case
study. For instance, the recommendations for the state
of Vermont (USA) established by the Environmental
Protection Agency [80] to plan for flood recovery and
long-term resilience have many similarities with the ones
established for the Vesdre river basin by the MP.
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The main recommendation for the Vesdre river
basin and other places facing acute crises is to work
on governance challenges to enable the establishment
of clear and chosen temporal strategies rather than
using those that are imposed by external factors such
as the elements related to the policy arrangement. To
strengthen disaster resilience more efficiently, there
is a need to align the temporal strategies, such as the
time horizons and the pacing, between the municipal
and the river basin levels. To do so, the capacity of the
municipalities to work on long-term resilient recovery
after the floods should be strengthened in addition to
their existing crisis management capacities. For that,
more resources are needed. Moreover, formal rules in
relation to municipal spatial planning that contribute
to disaster resilience should be reinforced to fortify
coherent futuring, discourse, and action plan promot-
ing disaster resilience and to enable the acceleration of
the policy implementation.

In the Vesdre case specifically, certain temporal
strategies can also be improved to design resilient poli-
cies after the floods, such as cyclical adaptation. Our
findings show that flexibility is present, but monitor-
ing and evaluation systems still need to be established
and implemented to be able to adapt those strategies
over time. Clear and precise temporal goals are also
lacking at the municipal and river basin levels despite
the fact that necessary short, medium, and long-term
efforts are identified. Transparently determining time
horizons that connect the urgent recovery with long-
term planning for resilience and that are agreed upon
between the different stakeholders can help with dedi-
cating the resources needed and prioritizing between
different actions, and therefore shape the pacing of the
resilient transformation as well.

For other places that are exposed and vulnerable to
climate risks but not yet hit by an acute shock, the
main lesson that can be drawn from the Vesdre case is
to anticipate possible futures before acute crises hap-
pen. For that, resources are needed to develop tech-
niques of futuring, such as scenarios and visions. By
doing so, the territory will already possess the knowl-
edge needed to implement disaster resilience during
the recovery when a disaster, such as a flood, happens.
If an idea of a more resilient future is already agreed
upon between the different stakeholders and the path-
ways to reach that goal have already been studied, the
governmental actors will be better prepared to manage
dual crises and seize the timing opportunity to do so,
and the resilient strategies will be implemented faster,
as soon as the emergency phase of the disaster has
been dealt with.
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Conclusion

Temporal strategies enable the inclusion of consid-
erations for the long run while dealing with the con-
sequences of an acute crisis: timing, determining time
horizons, pacing, futuring, and enabling cyclical adapta-
tion. In the context of climate change, disastrous floods
affected the Vesdre river basin in Belgium in July 2021.
Several temporal strategies can be identified in this typi-
cal dual crisis case, at two different levels of governance:
the river basin as a whole and the municipal levels. These
strategies are, at least partially, shaped by the institutional
policy arrangement, which encompasses elements related
to actors, resources, and formal rules.

At the river basin level, the 2021 floods have been used
as a window of opportunity to improve disaster resil-
ience, but there is a fear that this momentum will fade
away. The regional government has ordered several stud-
ies with the aim to improve disaster resilience toward
2050, but without setting a clear and established timeta-
ble, therefore with limited time horizons. Those studies
also shape futuring as they present a vision of what future
should be aimed for and how to reach it. Even if the rec-
ommendations provided by those studies have been
elaborated relatively quickly, they come late compared to
the needs when facing the urgency of the crisis recovery.
Despite a call for it, no monitoring and evaluation system
has been put in place to adapt the policies in the future,
even though the recommendations are perceived as flex-
ible enough to adapt to future contexts.

At the municipal level, the 2021 floods have been an
eye-opener and enabled the prioritization of policies
preventing flood impacts. Again, very few and limited
time horizons are made explicit, but there is a willing-
ness to implement as much as possible as soon as possi-
ble because there is a fear that similar events will happen
again before there is time to improve disaster resilience.
However, actions have to be ranked in order of prior-
ity because of limited resources, notably money. When
imagining the potential future of disaster resilience in
their municipalities, mayors often refer to external stud-
ies, and they are worried about potential transfers of
risks such as improving flood protection at the cost of
aggravating socio-economic issues. In general, the cur-
rent focus is given to building resilience; therefore, the
monitoring and evaluation of actions are most often
postponed.

Our findings reveal that these temporal strategies at
both river basin and municipal levels are shaped by the
institutional policy arrangement, which is the main the-
oretical contribution of this paper since it shows that
temporal strategies are not always explicitly decided
upon in practice. Notably, the availability of resources
(money, human, knowledge) affects all the temporal
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strategies. In addition, the system of actors involved
influences the time horizons, the pacing, and the futur-
ing of disaster resilience. The formal rules sometimes
help, but often hinder resilience-building, which affects
the pacing of the implementation and time horizons.
Therefore, pacing and time horizons are affected by all
the dimensions of the institutional policy arrangement.
Futuring is shaped by elements related to both actors
and resources, and timing and cyclical adaptation are
mostly shaped by resources.

Accordingly, acting on the governance system is key
to enhancing opportunities to improve disaster resil-
ience and to reduce the challenges encountered in
practice by the local governments. It can also help syn-
chronize policy efforts at different levels of governance
using temporal strategies in order to render the consid-
eration and the implementation of long-term resilience
more coherent. A structural transformation of the
institutional policy arrangement is therefore needed
to enhance temporal strategies and hence consider the
strengthening of long-term resilience during the recov-
ery from acute shocks.
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