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Abstract

Climatic changes can cause unpredictability in flood regimes that traditional

flood risk management (FRM) approaches may struggle with. Therefore, flood

resilience is seen as a supplementation to these approaches, putting a larger

emphasis on flood acceptance and minimising consequences. An (emergent)

group contributing towards flood resilience is civil society. This paper exam-

ines how civil society contributions can be furthered and guided in the Nether-

lands as well as exploring potential limitations in doing so. To achieve this,

England is used as a good practice example due to a more developed and

defined role for civil society being present here. Data were collected on both

actual (England and the Netherlands) and potential (The Netherlands) civil

society contributions. These were compared to identify potential avenues for

Dutch civil society contributions to flood resilience that can be further investi-

gated. The research shows that the most promising avenues are improving

advocacy from citizens, improving local flood awareness and developing rela-

tionships between FRM authorities and existing citizen groups that can be har-

nessed and mobilised to support flood resilience. Additionally, the research

also provides insights into potential limitations for transferring resilience

approaches from one context to another beyond the cases discussed in this

publication.
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1 | INTRODUCTION

Most Dutch people know the fictional story of the young
boy Hans Brinker who plugged a hole in the dike with
his finger to prevent a dike breach from flooding the
town of Haarlem (Dodge, 1865). This story vividly

imagines how citizens can play a potential role in flood
situations, albeit overdramatised. While the story is fic-
tional, there has historically been a role for citizens in
flood risk management (FRM) in the Netherlands when
managing the threat of flooding. This ongoing threat was
unfortunately demonstrated during the 2021 summer
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floods in the south of the Netherlands as well as Belgium,
Luxembourg and Germany. Amidst these flood events,
there is a growing realisation that traditional FRM
approaches, besides emphasising ‘flood prevention’, need
to shift their attention to minimising consequences
through enhancing ‘flood resilience’. This shift repre-
sents a more holistic and interdisciplinary flood manage-
ment approach that recognises that not every flood can
be prevented (Forrest et al., 2020; McClymont
et al., 2020).

Simultaneously, a shift from ‘government to gover-
nance’ is occurring as traditional FRM governmental
authorities (e.g., regional water managers) transfer part
of their FRM responsibilities to other stakeholders (e.
g., non-state actors and civil society; Mees et al., 2016;
Meijerink & Dicke, 2008). This shift leads to increased
involvement of such groups within FRM-approaches
(Forrest et al., 2019; Mees et al., 2016). The term ‘civil
society’ is broad and can refer to individual actions and
social bonds between individuals, citizen initiatives, com-
munity organisations and/or local businesses. Businesses
are not always considered as part of civil society. How-
ever, from a civil-society versus private interest perspec-
tive, businesses are part of a community and may
contribute resources towards managing flood risks. There
is evidence that this governance shift can lead to new
exchanges of experiences, ideas and practices between
relevant stakeholders as well as in contributions to flood
resilience. For instance, sharing local knowledge, using
social media to communicate flood risks and coordinate
residents to prevent flooding or rescue people (Forrest
et al., 2019; Mees et al., 2016) can support communities
and FRM authorities to better cope with floods (Dolo-
witz & Marsh, 2000; Rose, 1993; Spaans & Louw, 2009).

This paper focuses on the Netherlands where 11th
century civil society actions led to the formation of com-
munity-based water boards for solving flood-related prob-
lems (Mostert, 2020). Over time, this civil society role
shifted towards the state becoming responsible, but more
recently the roles and contributions of civil society are
again becoming increasingly prominent and recognised
(e.g., Edelenbos et al., 2017; Forrest et al., 2021; Reste-
meyer et al., 2017; Snel et al., 2020). In comparison,
English civil society has a more developed role in FRM,
partly due to recent flood experiences and English gov-
ernmental responsibilities with extensive research regard-
ing their role and contributions to FRM (Forrest
et al., 2019; Mees et al., 2016; O'Brien et al., 2014; Wiering
et al., 2015).

Our research explores this shift towards civil society
engagement, their potential roles and contributions
within Dutch flood resilience approaches and compares
these to English experiences. To do so, empirical

evidence was collected in the Dutch Alblasserwaard-Vijf-
heerenlanden region (A5H-region) on potential roles and
contributions of civil society in the Dutch context.
Through comparison with the English experiences, the
paper identifies potential new avenues of Dutch civil
society contributions towards flood resilience, which can
support ‘plugging the holes’ in Dutch FRM. As part of
this, consideration is also given to contextual limitations
regarding environmental and flood governance aspects.
By understanding these limitations, our findings are
therefore not only relevant for FRM-based policy devel-
opment in the Netherlands but also other international
areas at risk of severe flooding.

2 | THEORETICAL FRAMEWORK

2.1 | The concept of flood resilience

The ‘resilience’ concept gained prominence in ecology
(Holling, 1973) and has since been used across a range of
disciplines (Alexander, 2013; Trell et al., 2018). Resilience
can be understood through three different, but
coexisting perspectives (Chelleri & Baravikova, 2021;
Davoudi, 2012). Bouncing back prioritizes robust, conse-
quence limiting and resistant capacities to try to recover
to a previous stable situation (Alexander, 2013); bouncing
forward relies on innovation, change and transformation
to, if needed, a new stable situation (Satterthwaite &
Dodman, 2013); building back better being a mix of both
(Mannakkara & Wilkinson, 2013). It must be noted that
these are ‘ideal theoretical archetypes' and that in prac-
tice there may exist overlap across these approaches.

A flood situation in a diked community can be under-
stood through a series of consecutive phases: no immi-
nent flood, imminent high water levels, resisting flood
hazards, responding to flood protection failures, immedi-
ate flood aftermath and recovery (Forrest et al., 2019).
Furthermore, through the lens of flood resilience, five
interlinking capacities can be identified throughout these
phases: preventing flooding, limiting flood impacts,
recovering, adaptation and transformation (Alexander,
Priest, & Mees, 2016; De Bruijn et al., 2019; Forrest
et al., 2019; Hegger, Driessen, Wiering, et al., 2016;
Zevenbergen et al., 2020). An overview of these capacities
with examples is presented in Table 1.

Additionally, literature also distinguishes continuous
processes occurring throughout the flood cycle and relate
to process-based activities between involved individuals,
groups and institutions. The learning capacity of stake-
holders is a continuous process based on the reflection
on previous flood experiences, perceived flood risk and
the presence of resilience capacities and their sufficiency
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for future flood events (Davoudi et al., 2013; Kuang &
Liao, 2020; McClymont et al., 2020). Part of this is under-
standing and evaluating what worked well (or not) dur-
ing previous (near) flood events or practices to further
enhance existing flood resilience capacities to prepare for
future flood events (Davoudi et al., 2013). Another con-
tinuous process is linked to the ongoing development of
social capital and trust, and restructuring of social net-
works in flood risk areas (McClymont et al., 2020).
Highly prepared communities with strong social connec-
tions and networks can mobilise themselves and organise
local capacities, increase lay knowledge, retain flood
memories from previous flood experiences and develop
and nurture social networks within these communities
(Forrest et al., 2019; McEwen et al., 2017). However,
as argued at the end of this section, this can be a double-
edged sword.

While presenting a summarised conceptualisation of
‘flood resilience’, not all capacities are emphasised
equally in practice as there is not a universally accepted
understanding of what constitutes ‘resilience’ as well as
different prioritisations of resilience capacities between
management strategies (Laurien et al., 2020; McClymont
et al., 2020; Wiering et al., 2015). For example, in the
Netherlands, the aspect of flood prevention is dominant
(Restemeyer et al., 2017) whilst in England, the aspects of
preventing damage, responding to flooding and recovery
are emphasised (Hegger, Driessen, Wiering, et al., 2016).
Therefore, the concept inherently possesses fluidity in its
operationalisation (McClymont et al., 2020). When com-
paring civil society contributions to flood resilience, we
therefore need to consider such differences in practice-
based interpretations. As such, the contextual and cul-
tural reasoning for why FRM approaches are employed
are considered important and can limit such efforts (see
Section 2.3).

Finally, flood resilience conceptually also receives
criticism through the lens of the government to gover-
nance shift. This shift has seen governments delegating
both FRM responsibilities to civil society as well as the
blame should flood measures fail (Begg et al., 2015; Kuh-
licke et al., 2016; Raikes et al., 2019). This can lead to the
privatisation of FRM and ties in with concepts such as
decentralisation and localisation. This may lead to
inequality over time due to inherent inequalities between
and within communities (Begg et al., 2015; Forrest
et al., 2020; Houston et al., 2021; O'Hare & White, 2018;
Restemeyer et al., 2019; Van Bavel et al., 2018). For
example, evidence from the 2011 Brisbane flood showed
that government and civil society collaboration is
necessary for community resilience and that a govern-
ment ‘retreat’ may reduce community capacities instead
(Walters, 2015). If left unchecked, such practices may

lead to resilience of some being enhanced at the cost of
others (Hornborg, 2009).

2.2 | Civil society's flood resilience
contributions in England

As previously mentioned, England can be considered an
appropriate example due to a well-documented civil soci-
ety that is encouraged to participate in FRM efforts (For-
rest et al., 2019; Geaves & Penning-Rowsell, 2015;
Johnson & Priest, 2008; Kuhlicke & Steinführer, 2013) as
well as experiencing a shift towards flood resilience in
policymaking (e.g., the EA National Strategy—Environ-
mental Agency [EA], 2020). For the purpose of this
paper, a literature review was undertaken to identify civil
society contributions to flood resilience in England
(Appendix A). When it comes to the contribution of civil
society actors to FRM in the English context, several gen-
eral trends can be observed over the course of the previ-
ously mentioned flood phases (e.g., Forrest et al., 2017,
2019; Twigger Ross et al., 2016). Firstly, there is an
important role for community groups (e.g., flood groups)
and volunteers to help preparing communities for flood
events. Such preparations include supporting river man-
agement, setting up floods stores to provide equipment
during a flood, advising or helping to implement flood
measures (either at a property or local level), and devel-
oping/practicing flood plans (e.g., Nye et al., 2011;
O'Brien et al., 2014; Seebauer et al., 2018; Thaler &
Levin-Keitel, 2016). Secondly, there is evidence of com-
munity groups sharing local flood knowledge to increase
residents' flood risk awareness and with FRM authorities
in order to improve or tailor flood measures and policies
to their local needs (e.g., McEwen & Jones, 2012; Twig-
ger-Ross et al., 2016; White et al., 2010). Local communi-
ties and citizen groups have also been identified as
advocating for certain flood measures and policies to be
implemented or changed by FRM authorities (e.
g. EA, 2020; McEwen et al., 2018; Thaler & Priest, 2014;
Twigger-Ross et al., 2014).

When high water levels are imminent, the literature
from the English context also shows that communities
may contribute through actions such as pre-emptively
setting up temporary flood barriers, warning citizens
about potential flooding, and helping to evacuate at-risk
citizens (e.g., Forrest et al., 2019; Geaves & Penning-Row-
sell, 2015; Neal et al., 2011; Walker-Springett et al., 2017)
Additionally, individual volunteers (e.g., flood wardens)
can also use this time to mobilise and organise spontane-
ous volunteers who can undertake actions over the
course of a flood such as reinforcing flood barriers
(if necessary) and monitoring the water levels in rivers/
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streams (e.g., McEwen & Jones, 2012; O'Brien
et al., 2014). The earlier mentioned community-
organised flood stores can provide volunteers with addi-
tional equipment to prepare for flooding (e.g., Twigger-
Ross et al., 2016). Active members of the community may
also update local residents and FRM authorities on flood
conditions in the area and the status of local flood
defences (e.g., Forrest et al., 2019; Harris et al., 2016). In
the case of a flood defence failure, volunteers have infor-
mally helped with emergency responses such as cordon-
ing off flooded roads, installing temporary flood barriers
to limit potential flood flow routes and evacuating
remaining citizens (e.g., Forrest et al., 2019; Harris
et al., 2016; Twigger-Ross et al., 2016).

After a flood has passed, several studies (e.g., Harris
et al., 2016; Thaler & Levin-Keitel, 2016; Twigger-Ross
et al., 2014; Wehn et al., 2015) have identified volunteers
as helping with the clean-up, setting up donation points,
acting as emergency responders, and providing shelter
and emotional support for displaced flood victims in
the English context (Forrest et al., 2019; Goodchild
et al., 2018; O'Brien et al., 2014). Flood wardens and flood
group members in this moment can also act as a source
of local leadership and may communicate information to
authorities on flood impacts (Forrest et al., 2019; Harris
et al., 2016).

The contributions of civil society to flood resilience
are often limited by the availability of resources with
their activities restricted to smaller-scale local actions
(Forrest et al., 2019; Harris et al., 2016). Furthermore, the
longevity of civil society contributions can also be a limit-
ing factor and, when memories fade away, the perceived
need for these contributions potentially reduces as active
citizens with relevant experience and knowledge might
leave the community (e.g., locals moving away; McEwen
et al., 2018). The literature also points out the existence
of a potential unequal distribution of skills and resources
are available in the communities (Forrest et al., 2020;
O'Hare & White, 2018). Over time, this can lead to differ-
ences in or between communities regarding flood resil-
ience, bringing with it potential issues relating to social
injustice and inequality (Johnson et al., 2007; Pitt, 2007;
Walker & Burningham, 2011) with some communities
being less able to undertake abovementioned actions
(Harris, 2018). Finally, it should be noted that civil soci-
ety involvement in FRM in England is partly influenced
by the nature of FRM responsibility with authorities hav-
ing permissive powers to prevent flooding, but no legal
obligation to do so (Begg et al., 2015; Thaler & Levin-Kei-
tel, 2016; Wiering et al., 2015). Understanding these limi-
tations is important when identifying the potential
consequences of a greater role for civil society in contrib-
uting to flood resilience, such as in the case of the
Netherlands.

2.3 | Relevant contextual factors for
flood resilience approaches in England and
the Netherlands

This paper aims to utilise experiences regarding civil soci-
ety involvement in the English context, to help identify
potential avenues and limitations in the Netherlands. It
is therefore necessary to consider both the context from
which experiences regarding these civil society contribu-
tions originate in England and the Dutch context to
which these are to be applied. These contexts influence
and may limit the potential success of insights, lessons
and approaches transferred from one context to another
(Dieperink et al., 2018; Minkman et al., 2018). Analysing
these conditions can provide insights on the extent to
which experiences in the donor country (i.e., England)
can provide inspiration in the development of future
FRM policies and approaches in the recipient country (i.
e., The Netherlands; Dolowitz & Marsh, 2000; Janssen-
Jansen et al., 2008; Rose, 1993, 2005).

First, when comparing flood-prone areas, a com-
monly used set of factors within academic literature are
the geographical characteristics of vulnerable areas
(Bubeck et al., 2017; Minkman et al., 2018) as well as the
type, impact and frequency of flood events (e.g., Bubeck
et al., 2017; Hegger, Driessen, Wiering, et al., 2016; Mees
et al., 2016). These factors together determine the flood-
water height, flood impact and time that authorities and
communities have to respond. This can result in the need
for either higher safety standards (i.e., for high impact
floods with a short response time) or policies that enable
more flexibility (i.e., for lower impact floods with a longer
response time) or somewhere in between (Bubeck
et al., 2017). An second set of often used factors are the
characteristics of the governmental system deciding on
flood approaches (Mees et al., 2018; Minkman
et al., 2018). This includes elements such as how this sys-
tem operates, the main types of stakeholders involved,
the distribution of responsibilities between FRM authori-
ties and civil society, and the flood resilience approaches
commonly used (Ek et al., 2016; Hegger, Driessen, Wier-
ing, et al., 2016). These factors help determine whether a
certain measure or policy fits the ‘flood governance con-
text’ (e.g., the involved stakeholders and the main FRM
approaches used). Finally, socio-economic development
aspects such as the disposable household income and
gross domestic product per capita can help approximate
the ability of citizens and public actors to be able to
afford measures (Laurien et al., 2020; Mees et al., 2016;
Minkman et al., 2018). However, as England and the
Netherlands are both Northwestern European countries
and are relatively similar in nature regarding socio-eco-
nomic aspects (OECD, 2020a, 2020b), these contextual
factors are therefore less relevant and are not included
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within the context of this paper. Furthermore, these
factors are derived from the national level and may not
reflect the local context. In Table 2, these contextual fac-
tors are presented for both countries.

3 | METHODOLOGY

3.1 | Case study description

The research used the A5H-region as an explorative case
study area exemplifying a Dutch area experiencing flood
risk with physical features similar to the ones explained
in Table 2. A case study approach was followed to exten-
sively analyse the area within a real-life context to gain a
better understanding of potential Dutch civil society con-
tributions (Yin, 2013). This practice-based knowledge
from a case study fits with the explorative aim of this
study. To this end, the case of the A5H region was
selected as being a good example of how civil society con-
tributions to FRM and accompanying limitations could
take shape within the context of the Netherlands as well
as being an area that shares similarities with other Dutch
regions, thereby allowing for a certain degree of generali-
sation in regard to the findings of our research.

The region is located in the west of the Netherlands
between the rivers Lek in the north and the rivers Waal
and Merwede in the south, which are part of the Rhine
river basin (Van der Hulst et al., 2017). Topographically,
the area is considerably lower laying than the surround-
ing river water levels during a high water situation, mak-
ing it flood-prone. Additionally, the region's landscape
also has a ‘sloped’ profile with the eastern part being
higher than the west (Den Hertog & Verhagen, 2010;
Vergouwe et al., 2014). Consequently, floodwater depths
vary from no risk to up to 4–5 m in the Western part and
are also dependent on the location of dike breaches (see
also Figure 1a–d). Additionally, flooding is not instanta-
neous as it can take hours to multiple days before areas
located further away from the breach location are
affected (LIWO, 2020a; Vergouwe et al., 2014—see
Figure 1e). Finally, the western part is also vulnerable to
storm surges which may cause high river water levels
(Vergouwe et al., 2014). Both flood types (fluvial and
storm surges) have occurred in regions past with the 1953
flood and the 1995 near-flood being the most recent
instances (Vergouwe et al., 2014).

Should a potential flood situation occur, it would
require evacuation of up to �230,000 inhabitants out of
the area (horizontal evacuation) due to an insufficient
amount of places suitable for large-scale vertical
evacuation (staying at high places; LIWO, 2020b). How-
ever, timing an evacuation may be difficult as potential
high-water levels originating from the river catchments

can only be predicted several days in advance and only
24–36 h beforehand for a storm surge.

3.2 | Data collection and analysis

A combination of semi-structured interviews (14 in total)
and focus group sessions (three in total) were conducted
in the A5H region (see Table 2). The interviews were con-
ducted in Dutch between April and July 2019 with key
informants from civil society groups (e.g., local commu-
nity event groups, sport clubs, local businesses, church
communities; interviews 1–7/CS1–CS7), Dutch authori-
ties (local, regional and national; interviews 8–12/G1–
G5) and semi-governmental organisations (utility ser-
vices; interviews 13–14/SG1–SG2). This use of key infor-
mants helped to gather representative data from groups
and organisations that reflects the case area as a whole or
their type of stakeholder (O'Leary, 2014). All respondents
were asked about their perception on the impact flooding
may have in the A5H-region, the role they saw for them-
selves and other actors during the different phases of a
flooding, and the interaction between civil society and
the Dutch authorities. In addition to these interviews,
focus group meetings were held in the same period with
experts in water management, public administration, spa-
tial planning and communication, as well as members of
emergency services, the Province of South Holland and
the regional Safety Region. Participants in the focus
group meetings were asked to review and reflect upon
the collected data. These responses are included in the
results. Finally, observations from the 2021 summer
floods are also included in the discussion to provide fur-
ther insights into how civil society could react during this
hypothetical A5H-flood, especially during the aftermath
as this was a topic that was underrepresented during the
interviews and focus group sessions due to a lack of
(at that time) of recent flood events in the Netherlands.

Summarising reports were made to analyse the inter-
views and the focus group sessions. These were then
coded based on the contributions made towards flood
resilience by civil society using the earlier mentioned
flood phases as a framework to place these contributions
over the course of a flood event (Table 3).

4 | RESEARCH FINDINGS

The presented evidence from the A5H-region are a com-
bination of experiences that some respondents had from
the 1995 flood event threating the region, current civil
society contributions and perceptions on potential
civil society contributions could be over the course of a
hypothetical flood event.

6 of 27 KOERS ET AL.

 1753318x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jfr3.12949 by T

est, W
iley O

nline L
ibrary on [11/10/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



T
A
B
L
E

2
C
om

pa
ri
so
n
of

co
n
te
xt
ua

le
n
vi
ro
n
m
en

ta
la

n
d
go
ve
rn
an

ce
fa
ct
or
s
in
fl
ue

n
ci
n
g
fl
oo

d
re
si
lie

n
ce

ap
pr
oa
ch

es
in

E
n
gl
an

d
an

d
th
e
N
et
h
er
la
n
ds
.

F
ac

to
r

E
n
gl
an

d
N
et
h
er
la
n
d
s

E
n
vi
ro
n
m
en

ta
lf
ac
to
rs

P
h
ys
ic
al

ch
ar
ac
te
ri
st
ic
s
of

vu
ln
er
ab
le

ar
ea
s
an

d
th
e

ty
pe
s
of

fl
oo

d
ev
en

ts
oc
cu
rr
in
g

G
eo
gr
ap

h
ic
al
ly

di
ve
rs
e.
H
ei
gh

t
va
ri
at
io
n
s
in

th
e
la
n
ds
ca
pe

le
ad

in
g
to

pa
rt
s

of
th
e
co
un

tr
y
to

be
su
sc
ep
ti
bl
e
fo
r
fl
oo

di
n
g
an

d
co
n
ce
n
tr
at
in
g
fl
oo

d
ri
sk

ar
ea
s
to

lo
w
er

ar
ea
s,
co
as
ts
an

d
va
lle

ys
(E
A
,2
01
9)
.C

oa
st
al

fl
oo

di
n
g
an

d
pa

rt
ic
ul
ar
ly

ti
da

lf
lo
od

in
g
ca
n
oc
cu
r
on

th
e
ea
st
co
as
t.
R
iv
er

fl
oo

di
n
g

ca
n
al
so

oc
cu
r
(�

3
m
ill
io
n
pr
op

er
ti
es

at
ri
sk

of
su
rf
ac
e
w
at
er

fl
oo

di
n
g,

of
w
h
ic
h
�0

.6
m
ill
io
n
al
so

at
ri
sk

of
se
a/
ri
ve
r
fl
oo

di
n
g)

(U
K

G
ov
er
n
m
en

t,
20
16
).

A
si
gn

if
ic
an

t
pr
op

or
ti
on

of
th
e
w
es
te
rn

pa
rt
of

th
e
co
un

tr
y
is
be
lo
w
se
a

le
ve
la

n
d
th
er
ef
or
e
vu

ln
er
ab
le

fo
r
co
as
ta
lf
lo
od

in
g
(U

K
G
ov
er
n
m
en

t,
20
16
).
A
ls
o
h
ig
h
w
at
er

le
ve
ls
in

ri
ve
rs

m
ay

le
ad

to
po

te
n
ti
al

fl
oo

di
n
g
as

w
el
l(
Pl
um

m
er

et
al
.,
20
18
).
U
rb
an

ar
ea
s
ar
e
al
so

at
ri
sk

of
ex
pe
ri
en

ci
n
g
pl
uv

ia
lf
lo
od

in
g
du

e
to

ol
d
dr
ai
n
ag
e
sy
st
em

s
(F
or
re
st
et

al
.,
20
20
).
F
in
al
ly
,r
ur
al

ar
ea
s
ar
e
al
so

vu
ln
er
ab
le
fo
r
fl
oo

di
n
g

fr
om

th
e
re
gi
on

al
w
at
er

sy
st
em

Sc
al
e
of

fl
oo

d
ri
sk

“1
2%

of
th
e
la
n
d
ar
ea
,�

8%
of

th
e
po

pu
la
ti
on

an
d
2.
4
m
ill
io
n
(8
%
)

pr
op

er
ti
es

(r
es
id
en

ti
al

an
d
n
on

-r
es
id
en

ti
al
)
ar
e
at

ri
sk

of
se
a/
ri
ve
r

fl
oo

di
n
g”

(U
K
G
ov
er
n
m
en

t,
20
16
,p

.1
11
)

“5
9%

of
th
e
la
n
d
ar
ea

is
su
sc
ep
ti
bl
e
to

fl
oo

di
n
g
(5
5%

is
pr
ot
ec
te
d
by

em
ba
n
km

en
ts
or

du
n
es
,4
%
is
un

pr
ot
ec
te
d)
.A

t
le
as
t
11

m
ill
io
n
pe
op

le
(6
5%

of
th
e
po

pu
la
ti
on

)
ar
e
at

ri
sk

of
fl
oo

di
n
g.
T
h
e
‘R
an

ds
ta
d’
,w

h
er
e

70
%
of

th
e
G
D
P
is
pr
od

uc
ed

an
d
po

pu
la
ti
on

de
n
si
ty

is
h
ig
h
es
t,
is

su
sc
ep
ti
bl
e
to

fl
oo

di
n
g”

(U
K
G
ov
er
n
m
en

t,
20
16
,p

.1
11
)

F
lo
od

fr
eq
u
en

cy
an

d
h
is
to
ry

F
re
qu

en
t
fl
oo

d
ev
en

ts
(H

eg
ge
r,
D
ri
es
se
n
,&

B
ak

ke
r,
20
16
).
F
or

ex
am

pl
e

20
04

(B
os
ca
st
le

fl
oo

di
n
g)
,2

00
7
(H

ul
lf
lo
od

),
20
15

(C
h
ri
st
m
as

fl
oo

di
n
g)

an
d
fl
oo

ds
en

d
20
19
/b
eg
in
n
in
g
20
20

af
fe
ct
ed

di
ff
er
en

t
pa

rt
s
of

th
e

co
un

tr
y.
A
ls
o
at

ri
sk

of
st
or
m

su
rg
e
fl
oo

di
n
g
su
ch

as
th
e
19
53

fl
oo

d.

L
ow

fr
eq
ue

n
cy

of
fl
oo

d
fr
om

th
e
m
aj
or

ri
ve
rs

(R
h
in
e/
M
eu

se
)
an

d
th
e

co
as
t
du

e
to

fl
oo

d
pr
ot
ec
ti
on

m
ea
su
re
s
(P
lu
m
m
er

et
al
.,
20
18
).
L
as
t

m
aj
or

n
ea
r
fl
oo

ds
in

19
93

an
d
19
95

an
d
la
st
ac
tu
al

fl
oo

ds
in

19
53
,1

99
3

an
d
20
21
.S

m
al
le
r
sc
al
e
fl
oo

di
n
g
fr
om

re
gi
on

al
w
at
er

sy
st
em

s
h
av
e

oc
cu
r
m
or
e
fr
eq
ue

n
tl
y
su
ch

as
in

19
98

(A
m
er
sf
oo

rt
)
an

d
20
20

(N
ijv

er
da

l)
.

F
lo
od

ri
sk

go
ve
rn
an

ce
fa
ct
or
s

G
ov
er
n
m
en

ta
ls
ys
te
m

ch
ar
ac
te
ri
st
ic
s

T
h
er
e
is
a
do

m
in
an

t
pu

bl
ic
se
ct
or

w
it
h
a
ke
y
ro
le

fo
r
th
e
U
K
go
ve
rn
m
en

t
in

se
tt
in
g
n
at
io
n
al

po
lic
ie
s
th
at

ar
e
de
liv

er
ed

by
th
e
pu

bl
ic
(e
.g
.,
th
e

E
n
vi
ro
n
m
en

t
A
ge
n
cy
)
an

d
pr
iv
at
e
(e
.g
.w

at
er

an
d
se
w
er
ag
e
co
m
pa

n
ie
s)

se
ct
or

in
co
lla

bo
ra
ti
on

.L
ea
d
lo
ca
lf
lo
od

au
th
or
it
ie
s
(i
.e
.c
ou

n
ty

co
un

ci
ls

an
d
un

it
ar
y
au

th
or
it
ie
s
ar
e
re
sp
on

si
bl
e
fo
r
m
an

ag
in
g
lo
ca
lf
lo
od

ri
sk
s)

(L
oc
al

G
ov
er
n
m
en

t
A
ss
oc
ia
ti
on

,2
02
2;

U
K
G
ov
er
n
m
en

t,
20
16
).

T
h
er
e
is
a
do

m
in
an

t
pu

bl
ic
se
ct
or

w
it
h
a
ke
y
ro
le
fo
r
th
e
n
at
io
n
al

an
d

re
gi
on

al
go
ve
rn
m
en

ts
(e
.g
.,
m
un

ic
ip
al
it
ie
s
an

d
w
at
er

bo
ar
ds
)
fo
r
fl
oo

d
(d
ef
en

ce
)
an

d
cr
is
is
m
an

ag
em

en
t
(B
ub

ec
k
et

al
.,
20
17
;M

at
cz
ak

et
al
.,
20
16
;M

ee
s
et

al
.,
20
16
)

R
es
po

n
si
bi
lit
ie
s
of

F
R
M

au
th
or
it
ie
s
to
w
ar
ds

fl
oo

d
ri
sk

m
an

ag
em

en
t

R
ol
es

&
re
sp
on

si
bi
lit
ie
s
ar
e
se
t
ou

t
in

th
e
N
at
io
n
al

F
lo
od

an
d
C
oa
st
al

E
ro
si
on

R
is
k
M
an

ag
em

en
t
St
ra
te
gy

fo
r
E
n
gl
an

d.
•

C
en

tr
al
:D

ep
ar
tm

en
t
fo
r
th
e
E
n
vi
ro
n
m
en

t
F
oo

d
an

d
R
ur
al

A
ff
ai
rs

(D
E
F
R
A
)—

F
R
M

po
lic
y;

D
ep
ar
tm

en
t
fo
r
L
ev
el
lin

g
U
p,

H
ou

si
n
g
an

d
C
om

m
u
n
it
ie
s—

sp
at
ia
lp

la
n
n
in
g
po

lic
y;
C
ab
in
et

O
ff
ic
e—

ci
vi
l

co
n
ti
n
ge
n
ci
es
;E

n
vi
ro
n
m
en

t
A
ge
n
cy
—

ov
er
vi
ew

,c
oo

rd
in
at
io
n
an

d
de
liv

er
y;
n
at
io
n
al

F
lo
od

F
or
ec
as
ti
n
g
C
en

tr
e—

fl
oo

d
w
ar
n
in
gs
.

R
ol
es

an
d
re
sp
on

si
bi
lit
ie
s
ar
e
se
t
ou

t
in

th
e
20
11

A
dm

in
is
tr
at
iv
e

ag
re
em

en
t
on

W
at
er
.

•
C
en

tr
al
:M

in
is
tr
y
of

In
fr
as
tr
uc
tu
re

an
d
th
e
E
n
vi
ro
n
m
en

t—
w
at
er

po
lic
y;

R
ijk

sw
at
er
st
aa
t—

op
er
at
io
n
an

d
m
ai
n
te
n
an

ce
of

m
ai
n
w
at
er

sy
st
em

;D
el
ta
re
s—

ap
pl
ie
d
re
se
ar
ch

in
st
it
ut
e
w
h
ic
h
w
or
ks

cl
os
el
y
w
it
h

th
e
pu

bl
ic
se
ct
or
;D

el
ta

co
m
m
is
si
on

er
—
ov
er
se
es

de
liv

er
y
of

th
e
D
el
ta

pr
og
ra
m
m
e
fo
r
F
R
M

an
d
fr
es
h
w
at
er

su
pp

ly
.

•
R
eg
io
n
al
:w

at
er

bo
ar
ds
—
fl
oo

d
de
fe
n
ce

m
ai
n
te
n
an

ce
su
pp

or
te
d
by

ST
O
W
A
(f
ou

n
da

ti
on

fo
r
ap

pl
ie
d
w
at
er

re
se
ar
ch

)
w
h
ic
h
ac
ts
as

th
ei
r

(C
on

ti
n
ue

s)

KOERS ET AL. 7 of 27

 1753318x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jfr3.12949 by T

est, W
iley O

nline L
ibrary on [11/10/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



T
A
B
L
E

2
(C
on

ti
n
u
ed
)

F
ac

to
r

E
n
gl
an

d
N
et
h
er
la
n
d
s

•
L
oc
al
/r
eg
io
n
al
:l
oc
al

go
ve
rn
m
en

t,
R
eg
io
n
al

F
lo
od

an
d
C
oa
st
al

C
om

m
it
te
es
,a
n
d
D
ra
in
ag
e
A
ut
h
or
it
ie
s
ar
e
re
le
va
n
t
(A

ss
oc
ia
ti
on

of
D
ra
in
ag
e
A
u
th
or
it
ie
s,
20
22
;E

A
,2

02
0;

U
K
G
ov
er
n
m
en

t,
20
16
)

T
h
er
e
is
a
fr
ag
m
en

ta
ti
on

of
ro
le
s
an

d
re
sp
on

si
bi
lit
ie
s
ac
ro
ss

pu
bl
ic
an

d
pr
iv
at
e
ac
to
rs
.P

ub
lic

au
th
or
it
ie
s
in

E
n
gl
an

d
h
av
e
pe
rm

is
si
ve

po
w
er
s
to

m
an

ag
e
fl
oo

d
ri
sk

bu
t
n
o
le
ga
lo

bl
ig
at
io
n
to

do
so
.

kn
ow

le
dg

e
ce
n
tr
e
th
ro
ug

h
co
or
di
n
at
in
g
re
se
ar
ch

an
d
sh
ar
in
g

in
fo
rm

at
io
n
,i
m
pr
ov
em

en
t
an

d
op

er
at
io
n
s;
Sa
fe
ty

R
eg
io
n
s—

em
er
ge
n
cy

pl
an

n
in
g
&
m
an

ag
em

en
t
(H

av
ek
es

et
al
.,
20
21
;U

K
G
ov
er
n
m
en

t,
20
16
).

M
un

ic
ip
al
it
ie
s
ca
rr
y
re
sp
on

si
bi
lit
y
fo
r
m
an

ag
in
g
pl
uv

ia
lf
lo
od

in
g

th
ro
ug

h
ra
in
w
at
er

m
an

ag
em

en
t
(J
on

g
&
H
ob

m
a,
20
12
).

T
h
e
D
ut
ch

go
ve
rn
m
en

ta
lb

ra
n
ch

es
(b
ot
h
n
at
io
n
al

an
d
re
gi
on

al
)
ca
rr
y

le
ga
lr
es
po

n
si
bi
lit
ie
s
fo
r
pr
ot
ec
ti
n
g
la
n
d
or

pr
op

er
ty

fr
om

fl
oo

di
n
g.
Su

ch
ef
fo
rt
s
h
av
e
to

m
ee
t
le
ga
lly

se
t
st
an

da
rd
s
(W

ie
ri
n
g
et

al
.,
20
15
).

F
lo
od

ri
sk

m
an

ag
em

en
t

ap
pr
oa
ch

es
us
ed

D
iv
er
si
fi
ed

se
t
of

F
R
M

ap
pr
oa
ch

es
fo
cu
si
n
g
on

th
e
di
ff
er
en

t
ca
pa

ci
ti
es

of
re
si
lie

n
ce

(A
le
xa
n
de
r,
Pr
ie
st
,M

ic
ou

,e
t
al
.,
20
16
;H

eg
ge
r,
D
ri
es
se
n
,

W
ie
ri
n
g,
et

al
.,
20
16
;M

at
cz
ak

et
al
.,
20
16
).
T
h
e
ai
m

h
er
e
is
to

re
du

ce
th
e

im
pa

ct
on

co
m
m
un

it
ie
s
by

op
ti
m
is
in
g
in
ve
st
m
en

t
be
n
ef
it
s
(U

K
G
ov
er
n
m
en

t,
20
16
).
E
xa
m
pl
es

fr
om

E
n
gl
is
h
pr
ac
ti
ce

ar
e
th
e
co
n
ce
pt

of
‘M

ak
in
g
Sp

ac
e
of

W
at
er
’a

n
d
ca
tc
h
m
en

t-
ba
se
d
ap

pr
oa
ch

es
(V

an
B
uu

re
n

et
al
.,
20
15
).

St
ro
n
g
fo
cu
s
on

fl
oo

d
pr
ot
ec
ti
on

in
th
e
N
et
h
er
la
n
ds

(H
eg
ge
r,
D
ri
es
se
n
,

W
ie
ri
n
g,
et

al
.,
20
16
;M

at
cz
ak

et
al
.,
20
16
),
w
h
ic
h
is
co
m
bi
n
ed

w
it
h

sp
at
ia
li
n
te
rv
en

ti
on

s
to

‘fi
t’
w
at
er

w
it
h
in

th
e
la
n
ds
ca
pe

su
ch

as
th
e

‘R
oo

m
fo
r
th
e
R
iv
er
’-p

ro
je
ct

(M
at
cz
ak

et
al
.,
20
16
;V

an
R
ijs
w
ic
k
&

H
av
ek
es
,2

01
2)
.T

h
is
is
al
so

kn
ow

n
as

th
e
‘M

ul
ti
la
ye
r
Sa
fe
ty

A
pp

ro
ac
h
’

as
ut
ili
se
d
in

fo
r
ex
am

pl
e
D
or
dr
ec
h
t
(V

an
H
er
k
et

al
.,
20
14
).
T
h
e
ai
m

of
th
es
e
in
te
rv
en

ti
on

s
is
to

m
in
im

is
e
th
e
lo
ss

of
lif
e
(U

K
G
ov
er
n
m
en

t,
20
16
).

C
ur
re
n
t
in
vo
lv
em

en
t
of

ci
vi
l

so
ci
et
y
in

F
R
M

ap
pr
oa
ch

es
C
ur
re
n
tl
y,
ci
vi
ls
oc
ie
ty

in
it
ia
ti
ve
s
in
vo
lv
e
th
e
fo
rm

at
io
n
of

fl
oo

d
gr
ou

ps
th
at

m
ay

fo
r
ex
am

pl
e
ta
ke

F
R
M

m
ea
su
re
s
on

a
co
m
m
un

it
y
le
ve
l,

ad
vo
ca
te

at
F
R
M

au
th
or
it
ie
s
fo
r
di
ff
er
en

t
ap

pr
oa
ch

es
.A

dd
it
io
n
al
ly
,

ci
ti
ze
n
s
ca
n
al
so

be
co
m
e
fl
oo

d
w
ar
de
n
s
th
at

ac
t
as

co
m
m
un

it
y
le
ad

er
s

du
ri
n
g
a
fl
oo

d
ev
en

t
(e
.g
.,
F
or
re
st
et

al
.,
20
19
).
In
cr
ea
si
n
g
ci
vi
ls
oc
ie
ty

in
vo
lv
em

en
t
is
su
pp

or
te
d
by

th
e
E
A
N
at
io
n
al

F
ra
m
ew

or
k
(E
A
,2
02
0)
,

w
h
ic
h
ai
m
s
of

ap
po

in
ti
n
g
co
m
m
un

it
y
‘c
lim

at
e
ch

am
pi
on

s’
.S

ec
on

d,
th
e

N
at
io
n
al

F
lo
od

F
or
um

ar
e
a
ch

ar
it
y
th
at

su
pp

or
ts
an

d
re
pr
es
en

ts
fl
oo

d-
af
fe
ct
ed

ci
ti
ze
n
s
(N

at
io
n
al

F
lo
od

F
or
um

,2
02
0)
.T

h
er
ef
or
e,
th
e
cu
rr
en

t
ci
vi
ls
oc
ie
ty

in
E
n
gl
an

d
ca
n
be

du
e
to

th
is
st
ru
ct
ur
e
be

se
en

as
fo
rm

al
an

d
of
te
n
or
ga
n
is
ed

in
n
at
ur
e.

A
t
th
e
m
om

en
t,
ci
ti
ze
n
s
ar
e
sp
or
ad

ic
al
ly

in
vo
lv
ed
.W

it
h
th
e
ex
ce
pt
io
n
of

ar
ea
s
th
at

fa
ce

m
or
e
fr
eq
ue

n
t
fl
oo

ds
(e
.g
.,
ar
ea
s
ou

ts
id
e
of

ri
ve
r

em
ba
n
km

en
ts
,b

ro
ok

s
an

d
un

pr
ot
ec
te
d
ar
ea
s
al
on

g
th
e
co
as
ts
).
N
ot
ab
le

ri
ve
r
fl
oo

d
ex
ce
pt
io
n
s
ar
e,
fo
r
ex
am

pl
e,
D
or
dr
ec
h
t
an

d
K
am

pe
n
w
h
er
e

ye
ar
ly

fl
oo

d
pr
ot
ec
ti
on

ex
er
ci
se
s
ta
ke

pl
ac
e
w
it
h
ci
ti
ze
n
s
to

pl
ac
e

te
m
po

ra
ry

fl
oo

d
ba
rr
ie
rs
.A

dd
it
io
n
al
ly

al
so
,n

ew
cl
im

at
e
ad

ap
ta
ti
on

ap
pr
oa
ch

es
su
ch

as
th
e
ri
sk

di
al
og
ue

s
ar
e
us
ed

to
fu
rt
h
er

in
cr
ea
se

ci
ti
ze
n
pa

rt
ic
ip
at
io
n
in

th
e
pr
oc
es
s
(M

in
is
te
ri
e
va
n
In
fr
as
tr
uc
tu
ur

&
W
at
er
st
aa
t
et

al
.,
20
20
).
T
ow

ar
ds

pl
uv

ia
lf
lo
od

in
g,
ci
ti
ze
n
s
an

d
ci
vi
l

so
ci
et
y
h
av
e
a
gr
ow

in
g
ro
le
(D

ai
et

al
.,
20
17
;F

or
re
st
et

al
.,
20
20
).

8 of 27 KOERS ET AL.

 1753318x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jfr3.12949 by T

est, W
iley O

nline L
ibrary on [11/10/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



4.1 | No flood imminent phase

In this phase, several activities are currently already
undertaken by civil society. First, local residents volun-
teer as ‘dike guards’ for the water board. In this role, they
patrol the dikes during high river water levels to spot
potential signs of dike breaches (e.g., G2). These volun-
teers are relatively formalised and receive annual training
from the water board. Additionally, several construction
companies in the region are contracted via an agreement
with the water board to help during high water events
with dike reinforcements (Waakvlamovereenkomst). The
water board and these companies routinely doing practi-
cal field exercises to simulate what they need to do in the
case of a flood event where they then need to reinforce
dikes during a ‘live’ flood (G2).

Furthermore, individual citizens can be encouraged
by authorities to keep emergency supplies (CS1; SG1)
and communities could opt to develop flood stores with
flood supplies (e.g., sandbags) that can be utilised when
needed (CS2). FRM authorities may also develop,
improve or maintain relationships with local community
leaders to establish contact points for during a flood
event (FG1; FG3). This in turn can help FRM authorities
to coordinate volunteer efforts when needed. Respon-
dents also reported that Dutch citizens are often unaware
of local flood risks (e.g., CS1; CS3; CS4). Therefore, citi-
zens can be informed by dissemination of flood risk infor-
mation within the community (e.g., local newspapers or
flyers; CS1; CS3) or educating schoolchildren (G2) to
improve flood awareness. However, the respondents did
mostly state that the government should arrange this

FIGURE 1 An overview of different flooding scenarios (flood probability = 1/2000) based on the location of a primary dike breach

(shown by the red dots) and the arrival time of water in these areas ((e); blue dots). These are: (a)—breach at Papendrecht; (b)—breach at

Hardinxveld-Giessendam; (c)—breach at Vianen; (d)—breach at Ameide. Source: LIWO, 2020a, 2020c.
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instead of civil society (e.g., CS3; CS5; CS7; G2; G3; SG2;
FG2). Finally, respondents also saw a potential role for
the government in interventions to create artificial high-
point in the landscape to allow for vertical evacuation as
well as being safe locations for flood stores (e.g., CS2;
CS5; CS5; SG2); to develop (local) evacuation plans (CS5;
G4; SG1; FG2) or to increase the road capacity to support
horizontal evacuation efforts (CS1).

4.2 | High water levels imminent phase

With (imminent) high water levels, dike guards
will patrol the dikes, respond to calls from local

residents (e.g. when residents spot seepage behind the
dike) and report back to the water board. Additionally,
the water board can also request additional dike
guards from other water boards when additional
human resources are needed (G2). These dike guards
are also deployed in these roles for the next two
phases.

Respondents reported that another potential contri-
bution would be the sharing of information provided by
FRM authorities throughout the community via social
media (e.g., WhatsApp and Facebook). This may work
better than when only the authorities communicate this
information for they might be unable reach to all com-
munity members (CS1). Respondents also stated that

TABLE 3 Overview of the semi-structured interviews and expert focus group meetings that form the empirical evidence from the A5H-

region.

# Respondent organisation Location Type of stakeholder

Civil society respondent 1 (CS1) Huis ‘t Bosch (Event organiser) Lexmond Civil society

Kingsday association Lexmond Civil society

Business association Civil society

CS2 Blauwzaam (Foundation) Hoornaar Civil society

CS3 Safety brigade Hardinxveld-Giessendam Hardinxveld-
Giessendam

Civil society

CS4 Korfbal club Vriendenschaar Hardinxveld-
Giessendam

Civil society

CS5 Herik (private business) Sliedrecht Civil society

CS6 IV Infra (private business) Sliedrecht Civil society

CS7 Protestant church community ‘De
Morgenster’

Papendrecht Civil society

Football club Papendrecht Civil society

Governmental respondent 1 (G1) Municipality Molenlanden Papendrecht Governmental

G2 Water board Rivierenlanden Tiel Governmental

G3 Department of Waterways and Public Works
(Rijkswaterstaat)

Rotterdam Governmental

G4 Safety region South-Holland-South –
Emergency response 1

Rotterdam Governmental

G5 Safety region South-Holland-South – Army
involvement 2

Rotterdam Governmental

Semi-governmental respondent 1
(SG1)

Stedin (Gas and electricity network manager) Rotterdam Semi-governmental

SG2 Oasen (Drinking water company) Gouda Semi-governmental

Focus group meeting 1 (FG1) Focus group consisting on academic experts
on the topics water management,
governance, communication and spatial
planning, as well as participants from the
Province of South Holland and the Safety
Region South Holland-South.

Gorinchem Academic /
governmental

FG2 Lexmond Academic /
governmental

FG3 Hardinxveld-
Giessendam

Academic /
governmental

Note: Similar numbered interviews were group interviews. The respondent code in the first column is referenced to in Sections 4 and 5.
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citizens are often better informed about where vulnera-
ble people that might require help live. Therefore, com-
munity members can help these groups so that
authorities can concentrate on other pressing matters (e.
g., reinforcing dikes; CS1; CS7; FG2). Additionally, evac-
uation can take place by citizens driving out of the area
or via alternative modes of transportation such as car-
sharing, trains or locally owned boats (CS 1; CS3; CS4;
CS6; CS7; G1; FG2). However, this can only be done
until conditions become unsafe. Citizens and businesses
located outside of areas of risk can also provide shelter
for evacuated people by opening their houses and offices
(CS5; CS6). Finally, citizens and local businesses can
support FRM authorities (G5). For example, citizens
might act as emergency responders (CS2; FG2) and busi-
nesses may provide materials (such as sand and sand-
bags) and heavy machinery that can be used for
reinforcing the dikes (CS1; CS2; CS4; G2; G3). These
contributions are applicable for the next two phases
as well.

4.3 | Resisting flood hazards phase

As stated earlier, the water board Rivierenlanden has the
earlier mentioned agreement (the 'Waakvlamovereen-
komst') in place with several construction companies so
that they may help with reinforcing dikes if necessary.
This agreement exists due to water board fearing that
businesses might otherwise act independently from the
water board and reinforce dikes themselves when feeling
threatened during a high-water situation. This uncoordi-
nated reinforcement might affect the structural integrity
and instead weaken the dike (G2). However, other
respondents (e.g., CS2; CS5; G3) as well as during the
expert focus group sessions (FG1), it was stated that such
limitations may also lead to a reduction of contributions
from civil society to flood resilience since it might
dampen efforts and instead lead to citizens waiting for
the government to act.

Another potential civil society contribution stated by
respondents is that citizens can support FRM authorities
by performing tasks that require no prior education or
specialisation, such as filling sandbags (CS7; G4). While
this is currently a task performed by army reservists
(trained citizen volunteers that help the army out in crisis
events), these authorities are often busy and over-
stretched due to the situation. This was also the case in,
for example, the 1995 near-flood (De Veen, 2018; Veger &
De Koning, 1998). The delegation of tasks from authori-
ties to volunteering citizens frees up human effort and

time for authorities to perform more specialised tasks
instead.

4.4 | Reacting to the failure of technical
flood protection measures phase

Despite the construction of dikes around the A5H-region,
there still exists a residual risk of flooding. Should these
dikes fail to hold and water starts flooding the region, cit-
izens still remaining (e.g., volunteers helping out with
the actions mentioned in the previous section) should
flee and if possible, also take other remaining residents
with them (CS1; CS7; FG2). Alternatively, another viable
option (if available) is that higher buildings or higher lay-
ing areas are utilised (vertical evacuation) should escape
routes become cut off by flood water (CS5). Additionally,
citizens in the area might also opt to evacuate using boats
(CS3; CS4, CS6; G1).

Furthermore, as official emergency responders might
not be available during this and the subsequent phase,
respondents stated that citizens might potentially need to
step up and take over leadership, emergency response
and healthcare roles that authorities normally fulfil (CS4;
FG1). Finally, citizens can also take up leadership posi-
tions within their communities as well (CS1; FG2). A
flood crisis could become chaotic during which the gov-
ernment loses control over the situation leaving citizens
without help from FRM authorities for a period of time
(FG1). In such a situation, citizens could then act as tem-
porary leadership figures.

4.5 | Immediate flood aftermath phase

After the flood, water is expected to remain within the
A5H-region for an extended period (historically several
months to up to a year—Vergouwe et al., 2014). There-
fore, a potential contribution might be rescue attempts
using boats to retrieve citizens stranded in the flood-
affected areas (CS3; FG2). However, this needs to happen
under the guidance of authorities as boats going into the
area need to be aware of the surroundings and potential
underwater obstacles (FG2). Another important role in
this phase might be the sharing of resources, such as
water and food, with fellow citizens in addition to local
businesses providing electricity generators and other
basic needs (CS1; SG2). Finally, members from the com-
munity can also use social media for sharing information
within the community itself as well as with FRM authori-
ties, although this will not be possible if phone networks
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stop functioning due to flood damage (CS1; CS3; G3;
G5; SG1).

5 | DISCUSSION

The comparison between English and Dutch findings led
to insights regarding the operationalisation of civil soci-
ety contributions to flood resilience. These insights iden-
tified both potential relevant avenues to further Dutch
civil society contributions towards flood resilience, as
well as limitations due to the environmental or gover-
nance context (Table 4). For example, environmental fac-
tors influencing potential comparisons include the
likelihood of a flood occurring and the potential impact
and scale of a flood event: in England, there is a higher
chance of flooding but at a lower scale and impact while
in the Netherlands the opposite holds true. This differ-
ence can partly explain a notable difference in the protec-
tion level between both countries and the accompanying
flood governance structure (Restemeyer et al., 2017;
Wiering et al., 2015). This may limit potential civil society
contributions in the Netherlands as with an increasing
scale and complexity of measures the coordination
required increases. Additionally, path-dependency result-
ing from past choices is also relevant (Haasnoot
et al., 2013; Van Buuren et al., 2016, 2018).

5.1 | No flood imminent phase

The examples from the English context primarily empha-
sise civil society contributions on preparedness by the
community advocating for new or improved FRM mea-
sures, implementing these themselves, and raising com-
munity flood awareness. Conversely, the findings from the
Dutch context identified such actions as being less preva-
lent and often perceived/expected by citizens as responsi-
bilities belonging to FRM authorities. In several interviews
(e.g., CS3; G2; FG1; FG2), ‘The government should do…’
emerged as a recurring theme that echoes previous find-
ings in the Dutch context (e.g., OECD, 2014; Terpstra &
Gutteling, 2008). This was attributed to the strong role of
Dutch FRM authorities, which have a legal responsibility
for flood management and ‘keeping Dutch feet dry’ (Heg-
ger et al., 2014; Van Buuren et al., 2012; Wiering & Win-
nubst, 2017). This partly contributes to limited civil society
contributions towards Dutch FRM (Hegger et al., 2017;
OECD, 2014; Wehn et al., 2015). There was some evidence
of civil society involvement in the A5H-region regarding
community preparedness for flooding as businesses were
asked to provide input on flood preparedness strategies
(CS2). However, in practice, these meetings are often held

sporadically and are not integrated within contemporary
Dutch FRM practices. Furthermore, the government
arranged these meetings as opposed to examples from the
English context where civil society initiated these (e.
g., McEwen et al., 2018). Furthermore, Dutch civil society
contributions such as the dike guards and the earlier
mentioned ‘waakvlamovereenkomst’ also exist (G2); how-
ever, these are more in collaboration with FRM authorities
as opposed to their English counterparts such as local
flood groups.

The research findings show a combination of both
environmental and institutional limitations for civil soci-
ety contributions in this phase that should receive consid-
eration (Table 4). Especially, the strong Dutch
governmental role towards FRM may limit the viability
of English examples in the Netherlands as it takes away
the communities' opportunity to ‘own the problem’,
resulting in a lack of actions (OECD, 2014; Terpstra &
Gutteling, 2008) and existing civil society contributions
being codified. This is exacerbated by a lack of recent
flood events in the A5H-region, which generally nega-
tively effects the flood risk perception and interest within
communities (Kuhlicke et al., 2011).

Considering these limitations, a first relevant insight
from England for the Netherlands is a further improve-
ment of the voice and participation that citizens have
within FRM decision-making. This is inspired by English
examples on citizen advocacy (EA, 2020; Twigger-Ross
et al., 2014). As a starting point, Dutch citizen involve-
ment in FRM decision-making is currently sporadic
(e.g., CS2) but this could be expanded upon by traditional
FRM-authorities through collecting input on proposed
FRM-approaches through for example community meet-
ings. Through participation, local knowledge is mobi-
lised, which allows for tailoring of FRM measures and
policies that considers regional context (Thaler & Levin-
Keitel, 2016). Such participation in FRM decision-making
can also contribute to increasing community flood aware-
ness (e.g. Feteke et al., 2021), which partially addresses
the current low level of awareness in the Netherlands
amongst communities. Advancing Dutch civil society
participation in FRM could also benefit from the develop-
ment of (in)formal connections between FRM authorities
and local community groups/keypersons (e.g., sporting
associations, church communities). Through these inter-
actions, FRM authorities can become more aware of local
groups, which can be called upon for help when needed
during a flood situation in an organised manner to help
support their efforts, resulting in a higher level of com-
munity preparedness. Such efforts can be further
enhanced when civil society groups are encouraged to
participate and collaborate with FRM authorities (For-
rest, 2020).
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5.2 | High water levels imminent phase

With high water levels imminent, environmental contex-
tual factors act as the main limitations for transferring
ideas from England to the Netherlands. In both coun-
tries, flood warnings and information are disseminated
within communities via, for example, social media. Addi-
tionally, also the pre-emptive evacuation of at-risk citi-
zens were found in both countries (Harris et al., 2016;
CS7). However, environmental factors cause variations in
terms of operationalisation due to the time citizens have
to evacuate, the type (horizontal vs. vertical) and the
number of people to evacuate. This also explains
the major emphasis in the A5H-region towards horizon-
tal evacuation and associative efforts (CS1; CS4; CS5;
CS6; CS7; FG2; IVF, 2008) as the area is flood-prone with
potential high-water levels and relatively few high build-
ings or higher laying areas to flee to (LIWO, 2020b). As
stated, Dutch civil society could support this by helping
to evacuate for example more vulnerable citizens (e.
g., CS 1; CS7; G1; FG2). Furthermore, while in England,
as part of official FRM approaches, community volun-
teers such as the flood wardens exist, this is less the case
for the Netherlands. Only dike guards and army reserv-
ists are currently formalised within current Dutch FRM
plans with the former focusing on observing the situation
and informing authorities and the latter supporting activ-
ities such as reinforcing dikes (G2; Mijling, 2021). How-
ever, at the same time, we did observe that ‘spontaneous’
help from civil society occured during, for example, the
2021 floods hinting at a pool of volunteers that were till
then unrecognised within Dutch FRM approaches. This
is again connected to the strong government role regard-
ing FRM in the Netherlands and the need for more cen-
tralised steering to organise the level of flood protection
that is necessary, which requires such formalised volun-
teer structures. At the same time, civil society contribu-
tions to FRM in the English context have developed
partly due to previous recent flood experiences and/or
dissatisfaction with authority approaches to FRM, lack of
accountability arising from the fragmentation nature of
FRM responsibilities, and the necessity to be self-suffi-
cient in areas that may become cut off during a flood
event (especially in rural or remote areas) (Forrest
et al., 2019; Geaves & Penning-Rowsell, 2015; Wiering
et al., 2015). This difference shows that such flood gover-
nance aspects may also act as a potential barrier. Finally,
unlike England, in the A5H-region, we did not find con-
tributions such as setting up temporary flood barriers.
This is mainly due large parts of the Netherlands being
low laying and flood-prone areas, that are at risk of
experiencing high flood depths. Respondents did state
the use of smaller sandbags to reinforce existing flood

defences (CS7; G4) instead as a standalone option as
mentioned in several English cases.

Regarding lessons from the English context, the focus
on mobilising spontaneous volunteers can be of interest
although that this also for the English sometimes a point
of struggle (e.g. Harris, 2018). This since, within existing
Dutch flood plans, the potential role of spontaneous vol-
unteers (such as shown in the 2021 floods) is not codified
nor are they considered to be part of these plans. How-
ever, there are organised volunteers, like army reservists
and dike guards, which can be readily activated to sup-
port FRM if needed (e.g., to help fill up sandbags) in the
A5H-region. Finally, as mentioned in the previous phase,
FRM authorities also should invest time to network with
civil society leaders so that these can provide volunteers
in an coordinated manner if needed. In this and the next
flood phase, this network can be called upon to support
FRM actions (e.g., helping with evacuating vulnerable or
less mobile citizens or to fill sandbags).

5.3 | Resisting flood hazards phase and
reacting to flood defence failures phase

During these phases, the research findings identi
fied important differences between civil society contribu-
tions in the English and Dutch contexts. In England,
there is a growing interest in volunteers organising and
coordinating certain FRM alongside authorities. Con-
versely, in the A5H region, the expectation is that FRM
authorities provide leadership and specialised work,
while civil society contributions support these efforts (e.
g., helping to evacuate citizens or reinforcing flood bar-
riers; CS7; G2; G4). Therefore, a limitation in this phase
is the scale of a flood occurring in the A5H-region leading
to the necessity for flood defence measures such as dikes.
As maintaining dikes is a more specialised task than
building and maintaining a temporary flood barrier as is
the case in England, this leads to a more specialised role
that is fulfilled by Dutch FRM authorities. Based on the
evidence, we can state that influencing factors for these
phases are the role that Dutch FRM authorities have due
to the potential size and impact of floods. This has
resulted in Dutch coastal and fluvial flood management
and response to becoming as a public task and therefore
highly centralised amongst involved governmental actors
in regard of decision-making (Wiering &Winnubst, 2017).
This led to Dutch civil society contributions becoming
more supportive in nature. Additionally, in England, this
leading civil society role is sometimes also necessitated as
otherwise no FRM efforts may be made due to the frag-
mentation of government responsibilities or due to previ-
ous recent flood experiences and dissatisfaction with
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authority approaches to FRM (e.g., Forrest et al., 2019;
Geaves & Penning-Rowsell, 2015).

Examples for these phases in the English context are
aimed on raising community awareness on what to do
during a flood event and the availability of trained citi-
zens that act as emergency responders when authorities
are unavailable (e.g., providing first aid to people in
need). These aspects were both described in interviews
(CS3; SG2) and the focus group meeting (FG2) but are
not considered to be standardised yet in the Dutch con-
text (OECD, 2014). Therefore, during the ‘no flood immi-
nent-phase’, Dutch FRM authorities should focus on
improving flood awareness within communities so that
locals know what to do and can act accordingly.

5.4 | (Immediate) flood aftermath phase

In the flood aftermath, similarities between both coun-
tries are observed. Both show a rapid mobilisation of vol-
unteers from unaffected parts of the local area as well as
other parts of the country to provide help (e.g., cleaning-
up, donating and providing basic necessities such as
water, shelter and electricity; Bruijns, 2021; Harris
et al., 2016; Rode Kruis, 2021; Wehn et al., 2015). This
can be identified as contributions to the capacity of short-
term recovery (e.g., Birgani & Yazdanoost, 2016; Song
et al., 2017). Furthermore, the dangers of volunteers
entering the flooded area are acknowledged (e.g., unseen
currents that can sweep someone away or that boats
entering the area might hit underwater debris; FG1).
Based on these findings, we can identify contextual limi-
tations in this phase related to governance as the recent
2021 flooding in the Netherlands show a currently infor-
mal role for civil society in the flood aftermath as
opposed to a more established role in England (e.
g., Forrest et al., 2019; Thaler & Levin-Keitel, 2016).
Additionally, the lack of recent flood experiences within
the Netherlands may act as a debilitating factor for a
more active civil society due to earlier mentioned lack of
flood awareness that comes paired with it (Kuhlicke
et al., 2011). Furthermore, the high potential flood impact
might also lead to difficulties to immediate responses as
the A5H-region might not be the only affected region.

Therefore, learning opportunities from England focus
on actual experiences for dealing with the immediate
flood aftermath and recovery. For example, local commu-
nities and existing civil society groups can be an organisa-
tional force for volunteers and donations. To this end,
existing community groups that are known to FRM
authorities can be utilised. For these efforts, community
flood hubs (public buildings located outside of expected
flood zones) could therefore be appointed as centralised

points of coordination support efforts (e.g., Forrest
et al., 2019). Additionally, having plans for setting up fun-
draising appeals as well as donation points/distribution
points can be of value (Forrest et al., 2019; Thaler &
Levin-Keitel, 2016). Especially, as 2021 flood experiences
show that Dutch citizens were more than willing to
donate to affected areas, necessitating the proper man-
agement of these efforts (e.g., Jansen, 2021). After all, the
changing roles of civil society will also have implications
for the roles and contributions that governmental stake-
holders have towards climate adaptation and as such also
FRM approaches (Mees et al., 2019). Finally, attention
should be given to the issue of mental health issues as a
result of the flooding. In England, this has been acknowl-
edged as an important problem (e.g., Tunstall et al., 2006)
and currently also further researched (Public Health
England, 2014, 2020). Therefore, the case of Limburg
could also prove to be a good practice study to develop
strategies on how to deal with such issues in the
long term.

6 | CONCLUSIONS

This paper started from the increasing need to involve
civil society in FRM in the Dutch context. Experiences
from the English context, as a frontrunner in civil society
contributions to FRM, were used to explore the potential
contributions of civil society to flood resilience in the
Netherlands. In this comparative exercise, the contextual
factors (environmental, governmental) were also
explored and taken into account.

Our comparative exercise identified the limiting effect
that environmental and flood governance factors can
have on the transfer of flood resilience ideas from one
setting to another. The room for civil society contribu-
tions becomes more limited if the area is flooded with
high water depths as may happen in the A5H-case. This
may in turn lead to a more supportive role and tasks per-
formed by civil society (e.g., helping vulnerable citizens
with evacuating or filling sandbags to reinforce primary
flood defences). Doing so in turn relieves pressure and
allows the authorities to focus on more specialised tasks
instead. When comparing England and the Netherlands,
we can therefore observe a difference in flood resilience
capacities addressed by civil society with the former
focussing more on limiting the impact through the use of
supporting evacuations rather than taking local measures
to prevent flooding (e.g., utilising PLP-defences). These
limiting factors should therefore be considered when
transferring civil society flood resilience approaches from
one setting to another to do justice to their functioning in
practice. We believe the factors presented within our
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paper could be a good starting point, but that more
research in a wider international context could be valu-
able for not only furthering the resilience debate in the-
ory, but also in practice.

For practitioners and policymakers, these insights
may help to understand which civil society contributions
may fit their own specific case considering their own con-
textual influences. Our comparative exercise provided
several recommendations to further civil society contri-
butions towards flood resilience in the Netherlands. The
first is to improve flood awareness amongst citizens and
within communities. This could be achieved by letting
authorities become more receptive to ideas and input
from civil society and identifying actions to allow civil
society to better shape their local place and support FRM
as well as spreading information about local/regional
flood risks within communities at risk. The second rec-
ommendation is that there is room for improvement to
harness potential civil society actions to support authori-
ties in pursuing flood resilience (e.g. by acknowledging
their potential in (future) flood plans). A third recom-
mendation is relationship building between FRM author-
ities and existing citizen groups before a flood event
happens. This can lead to shorter communication lines
and awareness amongst FRM authorities on who to
speak to mobilise and coordinate volunteers. This is
important as currently this contact is missing, making
this process potentially chaotic and ad hoc. However,
regardless of the context, a leading conclusion that this
research has shown is the importance of relationship-
building with local civil society groups as starting point
for enabling civil society contributions towards flood
resilience.

To conclude, this paper recommends two further
research directions to follow in future. The first is the
inclusion of different case study sites to gather more
empirical evidence on this potential shifting nature of
civil society contributions relating to the scale of flood
severity addressed in this paper. Here a good starting
point would be cases sharing similarities to the English
context in terms of a higher flood probability and lower
flood-water depths and more local authorities involved.
Another suggestion for a case would be to further investi-
gate the role of civil society in the 2021 floods in the
Netherlands. Second, we also recommend further
research into the role that civil society could play within
policy making in international contexts where flooding is
an urgent societal problem and that are currently shifting
towards flood resilience approaches. Not only in terms of
the contributions that they could provide during a flood
situation, but also benefits (or drawbacks) of formulising
their role as opposed to more spontaneous actions. In
doing so, academia, practitioners and communities
involved with flood risk will be better equipped to plan

for the next flood as by then hopefully some of the holes
in FRM approaches will have been plugged, be it with
carefully laid-out plans or a passer-by putting their finger
in the dike.
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