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Chapter 14 Reliability of emergency measures 
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Table 15.2: Key aspects of a peer review 

Aspect Ensure that: 

Scoping 
the Peer 
Review 

 The objectives of the review are clearly defined and 
understood. 

 There is ample opportunity for relevant personnel to 
engage in the review and with the reviewer. 

 Cultural protocols (organisational and/or national) that 
may influence how best to undertake the review and how 
successful it will be, are appropriately accounted for. 

 Within the limits of the previous point, that there is an open 
attitude amongst all involved. 

 The reviewer is charged with highlighting problems and 
opportunities alike. 

 There is an opportunity to collectively discuss the outcomes 
of the review in a collaborate forum to help inform 
pathways forward. 

Conducting 
the Peer 
Review 

the reviewer  

 Requests and reviews applicable information for the system 
elements under review.  

 Conducts one or more open collaborative workshops. 
 Undertakes a site visit with flood management personnel to 

one or more defence elements managed by the flood 
management team. 

 Considers the information obtained and determines areas 
for improvement with, where possible, reference to industry 
best practice and guidance material. 

 Uses follow-up calls or mini workshops to refine the review 
and provides associated opportunities for improvement. 

Delivering 
the Peer 
Review 

the reviewer  

 Provides a written report that focuses on areas for potential 
improvement, providing context as to the value of such 
improvement. 

 Provides, where practical, suggestions on how these 
improvements might be advanced. 

 Preferably conducts an open & collaborative workshop to 
discuss the review results and mechanisms to deliver 
improvements.  

15.2.3 From lessons identified to lessons learned 
Arguably the most difficult component of the continual improvement 
process for any organisation is taking a lesson observed or identified and 
fully implementing it into practice as a lesson learned. This requires a 
phased approach to continual improvement in which organisations: 

 Work through discovering and validating issues and best practices 
observed and identified during events and exercises. 

 Resolve validated issues during the preparedness phase by 
implementing solutions and best practices into standard operating 
procedures, processes, doctrine, and training to improve emergency 
management practices and efforts during subsequent events. 

 Evaluate solutions implemented during subsequent events to ensure 
that the solution adopted addressed the lesson previously learned.  

It’s also important to note that the process of continual improvement may 
not necessarily be a linear one. While some older models of continual 
improvement may have depicted it as a linear process, it is now better 
understood that the process may sometimes be iterative. For example, it 
may be necessary to go back a few steps and revalidate issues and root 
causes, if an implemented solution 

 Does not actually solve the observed issue from the previous event, 
or 

 Has unintended consequences.   

The continual improvement cycle is described in Table 15.3. 
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Table 15.3: Continual improvement cycle 

Phase Purpose Methods and Tools 

Discovery Collecting information, data, 
and feedback from an event 
(real or exercise) that can be 
used later to identify lessons 
to be learnt including areas 
of: strength, potential 
improvement, and potential 
best practices 

 Sticky notes, pens, and 
whiteboards  

 Online “virtual whiteboards” 
or surveys 

 Conducting interviews with 
key personnel and 
stakeholders 

 Hotwashes 

Validation Analysing and validating the 
data collected during the 
discovery phase 

 Data coding and analysis 
 After-Action Reviews 
 Peer reviews 

Resolution Finalizing, prioritizing, 
tracking, and implementing 
recommended courses of 
action and resolutions 

 Leadership-driven 
prioritization 

 Cost- and/or feasibility-
driven prioritization 

 Tracking spreadsheets or 
software 

Evaluation Transforming lessons 
identified into lessons 
learned; confirming that 
deficiencies have been 
corrected, processes have 
been improved, and/or best 
practices have been 
implemented. 

 Subsequent event 
observation 

 Additional data collection 
and analysis 

 

‘Hot washes’  and their typical significant discussion points 
Organisations may elect to hold frequent “hot washes” to help support their 
data collection efforts. A hotwash is a quick, informal review of issues and 
ideas conducted during, or immediately after, a longer event, exercise or 
emergency. Its objective is to identify strengths and weaknesses of the 
response. Frequent hot washes increase situational awareness and provide 

improvement opportunities to correct deficiencies early on, particularly 
when conducted daily or at shift changes.  

An example of some discussion points that might be included in a hot wash 
are:  

 What happened/main outcomes from the event/exercise? 

 What is/are the reason(s) for these outcomes? 

 What worked well and not so well during the exercise?  

 What would you improve?  

 Were roles and responsibilities clearly understood? If not, where were 
the gaps? 

Ideally, an organisation will have plenty of time to allow continual 
improvement processes to unfold before they are embroiled in response 
efforts for the next emergency. Indeed, there are many low-
consequence, low-stress environments in which an organisation can 
facilitate knowledge sharing while also testing and evaluating 
implemented solutions and actions before a subsequent event.  These 
methods, including training, exercises, professional development, and 
continuing education opportunities are discussed in greater detail in the 
next section. 

15.3 Education, training and 
exercises 
The role of professional education, training, and exercises is fundamental 
to knowledge sharing and organisational continual improvement. 
Lessons learned and knowledge sharing should be the foundation for 
professional development of emergency management and flood 
response professionals (Section 15.3.1) and training and exercises 
(Section 15.3.2) with them. This approach places context, practicality, 
and relevance at the forefront, all of which are key considerations in adult 
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learning (Lieb, 1991), thereby increasing the chance for true knowledge 
transfer and actual learning to occur, moving lessons observed into 
lessons learned. 

15.3.1 Continuing professional education and development 
Continuing professional education is vital for progress and affects both 
the professional and the organisation. Using lessons learned and case 
studies to develop professional education keeps professionals and 
organisations current, helps facilitate a shift to true learning organisations, 
and helps keep professional development aligned with the central tenets 
of adult learning.  

Of course, one of the common hurdles to developing and/or delivering 
quality professional development opportunities for both organisations 
and individual professionals is time and cost. However, post-pandemic 
collaboration tools have proven to be extremely effective, just-in-time 
delivery methods for bite-sized professional development and continuing 
education opportunities.  

Learning opportunity webinars (USACE) 
In the United States Army Corps of Engineers (USACE) Emergency Management 
Community of Practice, twice-monthly virtual “lunch and learns” or 30-minute 
webinars have become a proven best practice in providing low-cost, high-
impact professional development. Introduced in 2021, these virtual, interactive, 
synchronous sessions are used to promote and facilitate a knowledge-sharing 
and continual learning environment within the Community of Practice and are 
open to any USACE employee who may want to learn more about emergency 
management.  

The twice-monthly format works exceptionally well when lessons learned 
during real-world events require immediate corrective actions and training 
updates, keeping the series relevant and useful for its intended audience. The 
sessions are also recorded for asynchronous use as well, and over time the 
library of webinar offerings has become an extremely cost-effective and 
efficient addition to the organisation’s overall distance learning curriculum 

 

15.3.2 Training and exercises 
Using training and exercises is another excellent way to incorporate the 
continual improvement cycle into organisation culture, as recurrent 
scheduled events, or part of a more structured professional development 
curriculum.  

Training exercises (USACE) 
Collaborative flood response training and exercises with interagency and 
community partners are a regular feature in USACE’s annual response and 
recovery cycle. For example, USACE provides annual flood response training in 
dozens of communities across the United States, including hands-on training 
on how to fill sandbags and operate automated sandbag filling machines, 
how to fill and use gabion baskets appropriately, as well as collaborative 
classroom training on understanding levee safety and flood risk management 
principles. Participants include local governments, State and Tribal 
governments, as well as other Federal agencies. Providing this annual training 
is a proven best practice that also provides a forum to implement 
recommended courses of action for issues identified during previous floods, 
transforming lessons identified into lessons learned for all partners.  

Exercises are a powerful tool in an organisation’s continual improvement 
toolbox, especially when they are specifically designed and developed 
to address identified gaps and issues observed during prior response and 
recovery events. For example, if an organisation observes a procedural 
or process error during response efforts, designing an exercise that 
specifically walks participants through the correct procedure or process 
can help transform a lesson observed into a lesson learned.  

Exercises can also be used to test updates to training, plans, operating 
procedures, and policies that have been implemented as part of an 
organisation’s continual improvement lifecycle. Exercises afford 
organisations a low-stakes environment to validate whether a specific 
solution implementation will truly solve a problem identified in earlier 
phases of continual improvement, or whether the root causes of a 
specific problem may need to be re-examined.  
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Finally, exercises can also be designed and developed around case 
studies, either from within an organisation or in partnership with an 
external stakeholder. This methodology allows exercise facilitators to 
compare participant response with the actual response during the 
historical emergency, using the gaps found between the two as 
teachable moments. This methodology permits learning from both the 
experience of individual participants as well as from shared history and 
partnerships. Exercises also build, sustain, and strengthen relationships. 
Ensuring the right participation in exercises and getting the right people 
in the room means organisations can learn broader lessons than just their 
own or the ones that they have identified previously.  

Exercises should be formulated to include components that test both the 
organisation, its processes, and the individuals involved.  To guide the 
selection of the most appropriate type of exercise (see e.g. Figure 15.3), 
the following should be defined in advance:    

 What is the need/purpose and objectives for the exercise? 
 What is the scope of the exercise?  
 Who are the required participants (internal and external)? 
 Who are the beneficiaries of the exercise (if more than just the 

participants)? 
 How will it be evaluated? 
 Where does it fit within other training processes and exercises? 

 
Figure 15.3: Types of exercises (from Australian Disaster Resilience Handbook 
Collection, Managing Exercises, AIDR, 2012) 

Many of the types of exercise shown in Figure 15.3 will be familiar, but two 
types of exercise that merit explanation are: 

 Syndicated Progressive. This exercise introduces problems that 
progressively increase in complexity as the exercise progresses and 
require a collective approach to solve.  This type of situation 
commonly arises in emergency situations.  The exercise thus tests the 
ability of members of the group to work effectively together and use 
each other's strengths as much as their individual technical 
knowledge.  

 Hypothetical. This is typically a facilitated exercise where a panel of 
individuals are tested against a hypothetical event, often for the 
benefit of a wider audience.  Unlike drills they may introduce issues 
well beyond those that might be expected for a given flood defence 
scheme.  They may also (unlike drills) at times partially rewind the 
sequence of events in the emergency to test alternative response 
scenarios or pathways. 

Every exercise should have an evaluator.  More complex exercises may 
also benefit from having one or more observers.  

 Evaluators will be assessing the performance of the exercise against 
a series of pre-defined questions, primarily linked to the purpose and 
objectives of the exercise.  They will draw on a range of data 
collected during and after the exercise (e.g. feedback forms, 
hotwash etc.). 

 Observers will typically focus on overall impressions, including how 
people responded and interacted with each other.  Observers may 
include subject matter experts to provide insights in the 
organisation’s maturity (Section 15.2.1) in each area of emergency 
preparedness. 
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15.4 Helping each other 
15.4.1 Organising cross-boundary assistance  
There are good examples of existing networks that seek to provide cross 
boundary assistance to those needing to manage flood events, either 
during the preparedness phase or the response phase. Such networks 
provide practical resources for organisations seeking assistance. The 
networks generally take account of the potential risks associated with 
external support with a simple set of rules; this is insightful and promotes 
responsible collaboration. Risks in seeking support from partners that may 
need to be considered include:  

 Who is responsible for the support action undertaken by partners? 
 Does the host organisation have time to house partner experts and 

provide their PPE (see Chapter 13)? 
 How will health insurance for the visiting partner experts be provided?  
 Will the media consider external help as a poor reflection of the flood 

risk experts from the host country?  
 Will politician use the support provided for their own goals? 

 
Figure 15.4: Practical exercise in Switzerland in 2019 for flash flood advisors 
(courtesy: Eric van Kuijk). 
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[European] Union Civil Protection Knowledge Network – a preparedness phase 
opportunity 

This is described as a “hub that connects first responders, disaster risk 
managers, scientists, and decision-makers and matches their needs for 
expertise and good practices with methodologies, tools, solutions, and 
resources”. This network is intended for EU member states and EU participating 
states.  Examples of training programmes within this network are given below: 

Programme Purpose 

Union Civil 
Protection 
Mechanism 
Training 
Programme 

 

To strengthen cooperation and coordination among its 
Member and Participating States in the field of civil 
protection, the Union Civil Protection Mechanism (UCPM) 
offers a dynamic and comprehensive training programme 
tailored to specific target groups through its Knowledge 
Network. 

The UCPM Training Programme supplements the national 
training offered to experts and intervention teams by their 
home country or organisation to better prepare them for 
international deployments under the Union Civil Protection 
Mechanism. 

Exchange of 
Experts 
Programme 

 

The Exchange of Experts (EoE) programme involves 
connecting experts across borders to broaden their 
operational knowledge and skills through practical 
experiences in the field. The exchanges offer insight into the 
work of civil protection organisations and experts across 
Europe and beyond. Improving mutual understanding 
between teams working in different and challenging 
conditions reinforces civil protection knowledge at home. 
Participating in an exchange provides civil protection experts 
with valuable experiences and deeper knowledge, 
strengthening teams and their services. 

Civil 
protection 
exercises 

The exercise programme of the Knowledge Network offers a 
variety of civil protection exercises in order to enhance 
prevention, preparedness and disaster response (see 
example in Figure 15.4). It does so by ensuring compatibility 
and complementarity between the intervention teams 
deployed through Union Civil Protection Mechanism (UCPM) 
missions and other intervention support, improving the 
competences of the experts involved in the European civil 
protection system.  

Response Phase Opportunities 

EU Civil Protection Mechanism – a response phase opportunity 
An example of a response phase opportunity is the EU Civil Protection 
Mechanism established in October 2001 by the European Commission. The 
Mechanism aims to strengthen cooperation between the EU countries and 
10 participating states on civil protection to improve prevention, 
preparedness, and response to disasters. 

When the scale of an emergency overwhelms the response capabilities of a 
country, it can request assistance. Through the Mechanism, the European 
Commission then can play a key role in coordinating the response to 
disasters in Europe, or to any other country or international organisation 
asking for help. As part of the Mechanism, the Emergency Response 
Coordination Centre (ERCC) monitors events around the globe 24/7 and 
ensures rapid deployment of emergency support through a direct link with 
national civil protection authorities. A range of specialised teams and 
equipment can be mobilised at short notice for deployments inside and 
outside Europe. 
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Incident management protocol between Dutch, English and USA governmental 
execution offices 
This Incident management protocol between Dutch, English and USA governmental 
execution offices has been set up under the umbrella of a Memorandum of 
Understanding. Participants are the Environment Agency (England), United States Army 
Corps (USACE) and Rijkswaterstaat (Netherlands). Under this protocol: 

 the observer is the organisation visiting the incident 
 the host is the organisation that is responsible for acting during the incident 

Part 1: General approach 

Item Content 

Confidentiality The observer will keep confidential all information acquired or 
disclosed during any incident observation except where: 

 Such information is already publicly known or becomes 
generally available to the public (other than by any breach 
of this protocol). 

 The observer has already been provided with the information 
on a non-confidential basis. 

However, the observer may make use of any such information for: 
 The purpose of developing or enhancing its own procedures 

for, and approaches to, incident response. 
 Academic training or professional purposes (both internal 

and external) provided that (a) prior to such use the observer 
will provide the host with advance details of the information 
which they intend to use (including copies of any 
presentational materials) and (b) such information may be 
used by the observer only with the approval of the host. 

Costs The observer leads will cover all their own costs, including travel, 
accommodation and subsistence. They will not be reimbursed by 
the host in any way. 

Roles and 
governance 

MoU lead contacts will work with their organisations to identify host 
leads and observer leads and buddy these staff members up. Once 
a host lead has been buddied with an observer lead 
communication will take place directly between them. Executive 
level governance will be through the MoU Steering group. The work 
will be monitored by the MoU lead contacts. 

Health & Safety Observer leads must be trained in their own Health and Safety 
policies. Observer leads will be briefed by host leads on all relevant 
host Health and Safety policies/ Operational Instructions and will be 
responsible for ensuring they comply with these. Observer and host 
leads will agree who will provide any necessary items of PPE (hi vis 
jackets, steel toe caps, hard hats etc.) Considerations will include:  

 Desired branding/logos – observer kit shows observer logo, 
host kit shows host logo. 

 Travel practicalities – what can easily be taken on the plane 

Observer leads will be accompanied by a host member of staff at 
all times when observing a host incident response. 
The nominated geotechnical specialist in the field is responsible for 
determining risks for instability or otherwise that might endanger the 
situation for new breaches or personal safety of team members. 

Part 2: Specific actions at each stage 

Item Content 

Joint Preparation 
for incident 
observation  
(step 1a) 
 

The host lead and observer lead will be responsible for completing 
the preparation phase together. This is likely to include the following 
activities: 

 Understand each other’s incident management approach. 
 Understand H&S requirements, PPE needs, etc. 
 Hold face to face meeting & incident room familiarisation. 
 Agree learning topics & feedback framework and 

mechanism. 
 Agree logistics – travel approvals, airports, transfer, 

accommodation, building access, contact details. 

Host preparation 
for incident 
observation  
(step 1b) 

Host MoU lead contact will work with host leads to ensure 
appropriate communication is shared with host incident 
management community to enable the observer observation. 

Initiating the 
incident 
observation 
(step 2) 

Host leads will work with the relevant National Duty Manager (NDM) 
and/or Area Duty Manager (ADM) at the start of an incident to 
agree whether an observer lead can be invited and any internal 
communications requirements. This includes consulting with the 
wider group of host leads. Host leads will be responsible for inviting 
observer lead(s) and will keep MoU leads informed on the details of 
agreed observations. Observer leads will arrange all their own 
transport, travel and accommodation. If they choose to use the EU 
exchange of experts mechanism, the host will support this. 

Incident 
observation 
(step 3) 

Host leads will be responsible for the observer lead, ensuring they 
are accompanied at all times when in the incident room/on-site. 
Observer leads will be sensitive to the operational pressures and 
demands on the host in their incident role and will ensure their 
presence doesn’t impact the host response. All media and social 
media activity relating to the incident observation must be 
approved by the host national newsdesk: e.g. 
newsdesk@environment-agency.gov.uk 

Incident 
feedback 
 (step 4) 
 

The observer lead will provide feedback on their incident 
observations as agreed during the preparation phase. Hosts will 
debrief the steering group on the feedback they receive and 
proposed next steps. All media and social media activity relating to 
the incident feedback needs to be approved by the host national 
newsdesk: e.g. newsdesk@environment-agency.gov.uk 
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15.4.2 Cultural awareness and building trust 
In a mission, the situation is often complicated by the interaction of 
diverse organisational and national cultures. Missions bring 
heterogeneous personnel into contact with local people who often draw 
upon cultural backgrounds different from those of the operation and its 
staff. The potential for culturally based misunderstandings and conflicts is 
thereby increased. That is why it is important to be aware of the different 
cultures and how to deal with them.  

 
 

Types of culture and issues with cross-cultural interactions 
The several hundred national and regional cultures of the world can be 
roughly classified into three groups:  

 Task-oriented, highly organized planners (linear-active);  

 People-oriented, loquacious inter-relators (multi-active);  

 Introverted, respect-oriented listeners (reactive).  

There are various levels of difficulty in interacting between these groups (see 
Figure 15.5) A person from a people-oriented culture may see someone from 
a task-oriented culture as inflexible and time-dominated.  In comparison a 

person from a task-oriented culture may see someone from a people-
oriented culture as chaotic and unstructured.  The person from the respect-
orientated culture will sit back and try and quietly learn from both.  

 
Figure 15.5: Levels of difficulty in LMR Interactions (after Lewis, 1996) 

When people from a linear-active culture work together with people from a 
multi-active culture, irritation results on both sides. Unless one party adapts to 
the other, and they rarely do, constant crises will occur.  For example, the 
person from a linear active culture might ask, 

 Why don’t they ever arrive on time? 

 Why don’t they work to deadlines?  

 Why don’t they follow a plan?” 

While in return the person from the multi active culture asks, 

 Why keep to the plan when circumstances have changed? 

Definition and explanation of culture 
Culture is the shared characteristics of a group of people, which 
encompasses place of birth, religion, language, cuisine, social behaviours, 
art, literature, and music. Some cultures are widespread and have a large 
number of people who associate themselves with those particular values, 
beliefs, and origins. Others are relatively small, with only a small number of 
people who associate themselves with that culture. However, the value of 
culture cannot be defined by its size. No matter if a culture is widespread or 
kept within a small region, is young or old, or has changed over time or 
stayed the same, every culture can teach us about ourselves, others, and 
the global community. 

Source: National Geographic.org, Cultural Identity 
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 Why keep to a deadline if we rush production and lose quality? 

However, such differences may eventually be resolved, when for example: 

 the ‘reactive’ person accepts that the ‘linear active’ person’s directness 
is, after all, just being honest.  

 the ‘linear active’ person perceives that exaggerated ‘reactive’ 
person’s courtesy is, after all, better than hostility.  

 the ‘multi-active’ person talks 90 percent of the time in conversation with 
a ‘reactive’ person, who is content to be silent, both then being happy 
and doing what they do best. 

Working in a different culture or organisational system clearly is beneficial 
to individual flood defence emergency workers, providing wider horizons 
and a diversity of views and approaches. Differences between individual 
team members from different cultures will depend mainly on their 
personal talents, education and experience, but members of 
international teams also often display traits that derive from the 
characteristics of their national culture which can add value to a team if 
appropriately harnessed. Examples of the advantages of a diversity of 
character traits in teams are given in Table 15.4.  

Table 15.4: Advantages of diversity traits in a team (Lewis ,1996) 

Trait Benefit / Strength 

Versatility in 
Problem Solving 

 Generates more alternatives. 
 Responds better to cultural preferences in local 

markets. 
 Better local forecasting. 
 Better critical analysis. 

Creativity  Broader perspectives, less emphasis on conformity. 
 Better product design. 

Diversity in 
General 

 Not only “black” and “white” but also “both-and”. 
 Not only “one-way” assumptions. 

  Asians, Africans and women have different 
cognitive styles. 

 Bilinguals have higher level of divergent thinking. 
 More charisma, stimulation and real dialogue. 
 Better tolerance with ambiguity and chaos. 
 Diverse talent compensates for inability to attract 

top local talent. 
 Sound moral basis. 
 Demographic trends indicate that in the second half 

of the twenty-first century, most of the workforce will 
be non-Western, non-white, non-male. 

Empathy 

Whilst diversity can be beneficial, a team can only gain value from it if 
team members have empathy for one another. Empathy is based on 
accepting differences and building on these in a positive manner. The 
emphasis on empathy and understanding cultural differences is crucial 
for successful international collaboration. The characteristics associated 
with empathy (Lewis, 1996) provide a valuable framework for developing 
cross-cultural awareness. 

Characteristics of empathy (Lewis, 1996) 

 Tact 
 Sensitivity 
 Compromise 
 Calm 
 Patience 
 Observation of the other side’s 

protocol 
 Careful listening 
 Inspiration of trust  

 Humor 
 Flexibility 
 Politeness 
 Warmth 
 Willingness to clarify objectives 
 Care to avoid irritants 
 Respect of confidentiality 
 Constantly trying to see things 

from the other’s (cultural) point 
of view 

The largely cross-cultural behaviours and actions listed in Table 15.5 may 
be helpful for creating a trusting atmosphere. However, because of 
cultural differences, it is recommended to check out the Do's and Don'ts 
for each country using information from the internet (see also Lewis, 1996). 
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Table 15.5: Behaviours and actions to build trust 

Do  Do Not 

 Tell the truth.  
 Be honest.  
 Exercise integrity.  
 Let people know where you 

stand.  
 Use simple language 

 Manipulate or spin the truth.  
 Leave false impressions. 

 Demonstrate respect.  
 Note the importance of little 

things.  
 Genuinely care.  
 Treat people with dignity.  
 Take time. Listen. 

 

 Create transparency  

 Correct mistakes.  
 Apologize quickly.  
 Demonstrate humility 

 

 Deliver results.  
 Establish a track record of 

getting the right things done.  
 Make things happen. 

 Over-promise and under-
deliver.  

 Commit to continual 
improvement.  

 Be a learner.  
 Develop feedback mechanisms.  
 Act on feedback and 

appreciate it. 

 Ignore or discount feedback 

 Clarify expectations.  
 Disclose expectations.  
 Discuss them and validate them.  
 Be realistic.  

 Create expectations that you 
will not be able to meet.  

 Assume that expectations are 
shared or clear. 

 Listen before you speak.  
 Understand.  
 Listen with your ears, eyes and 

heart.  
 Ask them.  
 Demonstrate understanding and 

compassion. 

 Presume that you have all the 
answers. 

 Presume that you know what is 
best for others. 

15.5 Progressing innovations 
Collaboration also provides an opportunity for innovation. Field 
laboratories and living laboratories (‘Living Labs’) support and stimulate 
the generation and exchange of knowledge and learnings on flood 
defence. Such laboratories offer realistic yet safe and controlled 
environments to experiment and test flood defence innovations in the 
actual water system. They can also be used to inform and train a flood 
defence emergency management team on how to adequately respond 
to an actual emergency. 

Field laboratories are more focused on technical ingenuity and/or the 
manufacturability of products.  Living labs by comparison focus more on 
testing the day-to-day use of the product and the needs of the intended 
users. In this way, they offer involvement with the real world and real 
people, and with that they carry a high social component. The innovation 
benefits of a living lab include:  

 Interdisciplinary collaboration.  
 Enabling interaction and events.  
 Knowledge transfer between various stakeholders and students. 
 Data collection and data analysis through research.  
 A space for innovation and prototyping.  

Living Labs  
“Living labs are a new way of developing and applying knowledge. Living 
labs involve all the different parties required for identifying solutions to social 
issues. It is not just about technical progress, but also about social innovation. 
We often see multiple problems come together, and living labs are a 
particularly suitable tool for addressing these types of complex problems” 
(Deuten & Slump, 2018). 

Another important aspect of living labs and field labs is that, besides their 
main objective of progressing innovations, they can also be used as a 
team training ground for flood defence emergency management 
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organisation to prepare for emergencies. The following advantages of 
such labs can be identified for an emergency management team:  

 They can learn how to install and operate innovative temporary 
flood defences during flooding events in a controlled environment.  

 They can develop soft skills such as leadership, communication and 
adaptability and learn to apply them in stressful situations.  

All the lessons learned from training in a realistic flooding situation enable 
an emergency management team to be better prepared for the 
moment when a real flood defence emergency occurs.  

Flood proof Holland 
The devastating floods in Limburg reaffirmed the need of adequate flood 
defence in hilly areas and thus the necessity to update skills and knowledge 
on flood defence. Therefore, an area on the TU Delft campus was 
transformed into a field laboratory for innovative flood defences for use in flat 
polder areas. This open air laboratory, called Flood Proof Holland, consists of 
various open-air basins, in which temporary, modular, and flexible flood 
defences can be built. In each basin, floods can be simulated to test the 
strength of the flood defence. Obstacles can be placed to simulate urban 
situations. There is also a test dike on which multiple experiments have been 
carried out (e.g. piping and breach tests).  

Of relevance to emergency management of flood defences, semi-full scale 
temporary innovative modular and flexible flood defences were tested and 
optimized to improve their reliability. Examples of flood defences tested 
include:  

 The Tube Barrier (Figure 15.6a), designed to provide a long length of 
protection close to a water source. When flood  water arrives at the 
barrier, the inlet openings at the front of the tube allow water to flow 
inside. Eventually, the water inside balances the outside water level, 
stabilizing the system.  

 The H-Wall barrier (Figure 15.6b) a rigid free-standing barrier. It comprises 
of three components: the single rigid element, tension straps, and 
wrapping membrane. For stability, the weight of water over the front 
leading edge and the tension straps will support the whole barrier. The 

combination of wrapping membrane and sandbags prevent water from 
flowing underneath the barrier. 

 
  a                                                                     b 
Figure 15.6a: Tube Barrier under test at TU Delft (courtesy: Robèrt Kroonen) 
Figure 15.6b: H-Wall under test at TU Delft (courtesy: Robèrt Kroonen) 

The Field Lab of Flood Proof Holland provided the opportunity for 
entrepreneurs, research and students, to conduct tests on these temporary 
barriers. During these tests, the barriers were evaluated on their stability, 
durability, watertightness, and resistance to longitudinal flow as well as 
overtopping. The addition of a tracer fluid (Figure 15.7) during these tests 
allowed leakage problems to be identified. The lessons learned during the 
testing at Flood Proof Holland facilitated further technical development of 
these temporary flood defence innovations and also inspired regional water 
authorities to conduct similar experiments in their own areas (such as the field 
tests in the so-called de Groene Rivier). The tests also provided opportunities 
for:  

 Groups of workers (e.g. soldiers – See Figure 15.8) with different levels of 
experience to install the temporary defences and the effectiveness (see 
Chapter 14) of their installation to be tested.  

 Remote observation of the effectiveness of the temporary defences 
using 5G-supported webcams (see Figure 15.9) Using 5G enabled the 
team to observe the barrier in real time and act as rapidly as possible in 
the event of failure. 
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Figure 15.7: Test with tracer fluid at Flood Proof Holland together with Regional 
Water Authority Limburg, The Netherlands (courtesy: TU Delft) 

 

Figure 15.8: Training together with multiple stakeholders (The Netherlands) 
(courtesy: TU Delft) 

  

Figure 15.9: Researchers observe the effectiveness of a barrier using 5G-
supported webcams (source: USACE)   
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Figure 16.1: Structure of the handbook 

Other places to find information on 
the topics of this chapter 
Chapter 2: high level overview, showing how funding is 
organised institutionally 

Chapter 3: funding of resources and capabilities needed in the 
preparedness phase 

Chapter 4: funding of resources and capabilities needed in the 
response phase  

Chapter 7: understanding of the resources and capabilities 
needed for crisis communication  

Chapters 8 through 12: understanding of the process and what 
resources and capabilities need to be in place 

Chapter 13: understanding resources and capabilities of health, 
safety and wellbeing that need to be in place 

Chapter 14: understanding reliability analyses and what this 
means for setting priorities in funding 

Chapter 15: understanding the resources and capabilities 
needed for education, training and exercises 

Chapter 17: guidance on how to make the handbook work for 
you and what steps are needed to take your organisation to the 
next level 
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This chapter focuses on the justification of funding of resources and 
capabilities needed for emergency management of flood defences. 
The scope is therefore limited. General flood emergency preparedness 
and response and multi-hazard emergency preparedness and 
response have much larger scopes. Chapter 2 describes the wide 
range of organisations that play a role here and explains the roles and 
responsibilities of those involved. Given this complexity, in this chapter 
we will focus on the resources and capabilities required by the flood 
defence manager or their equivalent, related to emergency 
preparedness and response for flood defences that fail or threaten to 
fail.  

Justification of funding almost always relies on quantification of 
benefits.  For this reason, benefits are often quantified in monetary 
terms (e.g. reduced Expected Annual Damages) or in terms of saved 
lives (e.g. reduced Expected Annual Fatalities). The benefits of 
preparedness and response in emergency management of flood 
defences are broad: 

 Saving of lives and enhancement of public safety. 
 Minimisation of economic, natural capital and property damage. 
 Increased resilience (effective response can help faster recovery). 
 Reduced stress and trauma. 
 Enhanced public trust and hence more effective response. 

Additional benefits arise when the various resources and capabilities 
can also be used for managing non-flood hazards. Examples include 
pumps that can also be used for firefighting and vehicles which can 
also be used for evacuation during earthquakes. Because of the 
complexity of benefits, when justifying the resources and capabilities, 
multiple or parallel justification approaches should be considered; 
using more than one approach is likely to increase confidence of those 
that need to take the decisions to allocate funds and invest. 

Given this context, this chapter includes the following:  

Key messages:  
 Use multiple approaches to justify funding. The benefits of investments 

in flood preparedness and response resources and capabilities in most 
cases significantly exceed their costs. As benefits of preparedness and 
response are generally difficult to quantify, different approaches to 
quantifying benefit streams and justifying resources and capabilities 
should be pursued in parallel to provide sufficient confidence among 
the decision makers.  

 Aspire to multi-year budgeting and reserve funding. The flood 
defence manager should aspire to have (i) multi-annual budgeting 
and (ii) an additional emergency fund in place should one or multiple 
event(s) exceed available resources and capabilities.   

 Prioritise activities with the largest net benefits. Given limitations in 
available funds, prioritise chains of preparedness and response 
activities that ultimately result in the largest net benefits. 
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 Section 16.1 sets out the main components of resource and 
capability that might require funding justification. 

 Section 16.2 explains how the funding is typically organized to 
provide these resources and capabilities. 

 Section 16.3 describes methodologies that can be used to justify 
expenditure on preparedness and response measures for 
emergency management of flood defences, including benefit 
costs analysis, cost effectiveness analysis, multi-criteria analysis 
and various types of benchmarking. 

 Section 16.4 discusses how best to prioritise investments, where (as 
is common) the actual funding levels provided are less than ideal. 

16.1 Resource and capability 
components  
In this section, the various components requiring funding for 
emergency management of flood defences are presented. A 
distinction is made between resources and capabilities that are 
needed before, during and after a flood. Some of the resources and 
capabilities presented in this section extend beyond emergency 
management of flood defences; this is not untypical, because funding 
is frequently sought for holistic packages of flood risk management 
activities. 

Table 16.1 shows an overview of typical items that require funding. We 
recognise that the items listed in the table can be seen as the ideal 
situation to be aspired to, but rarely fully achieved. Typical costs of 
what is required are not given as there is too much variability. The call 
out boxes below illustrate a few of the items in Table 16.1 with a 
reference (see A, B, C, D, E and F) which refers to the corresponding 
letter in Table 16.1. 
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Table 16.1: Overview of resources and capabilities for management of flood emergencies that require funding 

Phase Before the flood During the flood After the flood 

General 
preparation 

Early Warning Inspections Readily available 
response 

Preparation / mobilization / 
implementation 

Recovery 

Resources & 
Capabilities 
needed 

 Offices 
 Staff 
 Policies 
 Plans 
 Education, 

training, 
exercises 

 Hazard & risk 
maps (A) 

 Asset 
information 
(systems) (B) 

 Research & 
Development 
programmes 
(C) 

 Meteorological 
stations and 
services (D) 

 Water level 
gauges 

 Sensors 
 Forecasting 

systems 
 Warning 

systems  
 Communication 

systems 
 Staff 

 Routine 
inspections 

 Event 
inspections 

 Decision 
support 
systems 

 Staff 
 Volunteers (E) 
 Personal 

Protective 
Equipment 
(PPE) 

 Warehouses 
 Response centres 
 Equipment (store, 

maintain and 
repair) 

 Staff 
 Volunteers (E) 
 Contractors (F) 
 Personal Protective 

Equipment (PPE) 

Implement response, i.e. mobilise 
and implement equipment, i.e.: 
 Retaining barriers (e.g. mobile 

barriers, inflatables, big bags, 
sandbags) 

 Stabilising (e.g. big bags, 
sandbags, earth, rock, etc)  

 Water level lowering (e.g. 
pumps, diversions) 

 Transportation and access (e.g. 
vehicles, trucks, loaders, boats) 

 Clearing and access (e.g. 
bulldozers, excavators) 

 Communication  
 Ancillary equipment (e.g. 

generators) 
Other: 
 Staff 
 Volunteers (E) 
 Contractors (F) 
 Personal Protective Equipment 

(PPE) 
 

Continued use of equipment, in 
particular (see also “during 
flood”): 
 Removal of water 
 Transportation 
 Clearing  
 Communication 
 Ancillary (e.g. generators) 
Repairs and build-back-better: 
 Earthworks 
 Rock, revetments 
 Concrete works 
 Sheet piling 
Relief & aid: 
 Emergency shelters and 

basic necessities  
 Disaster relief supplies 

(blankets, clothing, etc)  
 Health services 
 Emotional support 
Other: 
 Staff 
 Volunteers (E) 
 Contractors (F) 
 Personal Protective 

Equipment (PPE) 

Purposes 
served 

Mainly flood, but 
can be multi-
hazard 

Multi-hazard Flood related Multi-hazard Multi-hazard Multi-hazard 

Who to fund  Flood Asset 
Manager 

 Flood Asset 
Manager 

 Other 
beneficiaries for 
other hazards 

 Flood Asset 
Manager 

 Flood Asset 
Manager 

 Other beneficiaries 
of equipment for 
other hazards 

 Flood Asset Manager 
 Other beneficiaries of 

equipment for other hazards 

 Flood Asset Manager 
 Other, e.g. relief and aid 

generally provided by other 
entities with support of 
NGO’s 
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Justifying needs identified by flood mapping (items A in Table 16.1) 
for the EU Flood Directive  
Every six years member states are required by the EU Flood Directive (2007) 
to carry out Preliminary Flood Risk Assessments, identifying Areas of 
Potential Significant Flood Risk (APSFRs). For each of these APSFRs 
subsequently flood hazard and flood risk maps need to be produced and 
a program of measures needs to be defined and reported in Flood Risk 
Management Plans. This program of measures typically will also highlight 
needed and prioritised preparedness and response resources and 
capabilities. These typically need to be justified through e.g. benefit-cost 
analysis (see Section 16.3). 

In Romania (2023), following the production of hazard and risk maps, 
about 300 person-days of work was needed to identify current resources 
and capabilities, carry out a needs assessment and subsequently justify the 
funding of an all-round preparedness and response package for the entire 
country. The resulting report was an essential step to attract EU funds for 
implementing the package.  

 

Asset information systems (items B in Table 16.1) help identify “Top 
10” vulnerable defence locations  
A characteristic of the Netherlands primary flood defences is the high 
standards of protection that are adhered to. Linked to this. there is also a 
strong emphasis on inspections of flood defences, because failure of a 
defence would have catastrophic consequences. Since 2008, triggered by 
Hurricane Katrina in the USA, there has also been a more pronounced 
drive to plan emergency response and to be able to execute the plan.  

As part of preparedness, the Regional Water Authority Drents Overijsselse 
Delta decided to identify their “top 10” vulnerable locations based on 
likelihood of failure. These were locations at which the flood defence were 
likely to need “strengthening” because they did not meet the legally 
required standard of protection. Using their asset management information 
system, an inventory was carried out and hotspots were identified and 
documented, together with a proposed plan of action should extreme 
water levels occur. The process also triggered the setting aside of sufficient 

equipment and resources to successfully implement the potential needed 
response. 

This straightforward planning exercise, funded internally by the Regional 
Water Authority itself, can be seen as a low-cost preparedness activity that 
could be undertaken in any country to assess needs. 

 

Research & Development (items C in Table 16.1) programme Polder 
2Cs used to enhance resources and capabilities 
As part of INTERREG, the European Regional Development Fund, partners 
from Netherlands, Belgium, France, UK and USA attracted research funds 
focusing on the following four research and knowledge sharing areas: 

 Flood Defence - carry out research on the strength of flood defences. 

 Emergency Response - design new and better emergency response 
plans. 

 Knowledge Infrastructure - formalise knowledge transfer and educate 
the next generation of water managers. 

 Realisation of a field station, to allow full scale testing of developed 
approaches and theories. 

The project website https://polder2cs.eu/ gives details of the preparedness 
and response concepts developed. The overall budget was € 6 million over 
a period of 4 years, making it possible for the partner organisations to 
enhance their resources and capabilities. 

 

National Meteorological and Hydrological Services (NMHSs) (items 
D in Table 16.1) 
According to Rogers and Tsirkunov (2013), nearly all governments accept 
full responsibility for funding the operation of their NMHSs. These can be 
seen as an essential component of the national taxpayer-funded 
government infrastructure, together with for example police, army and 
national radio. Obviously NMHSs remits go beyond that related to floods. 
The benefits of NMHSs go far beyond the scope of this handbook, typically 
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impacting all households (response planning), transport sector (safety, 
efficiency and reliability) and of course water and flood risk management 
(e.g., maximizing agricultural and hydropower output, minimizing flood 
losses and damages). 

In developing countries, there is often a funding gap for these services. 
Historically this gap has partly been filled through approaches such as 
incremental fees for user-specific services, industry-specific taxation 
measures, or direct percentage-based contributions.  

 

Making use of volunteers as a powerful resource (items E in Table 
16.1 
In the Netherlands major floods are quite rare. Primary flood defences 
have been designed to meet high standards of protection. Nevertheless, 
preparedness and response are an important part of the overall approach 
to flood risk management. For Dutch flood asset managers, such as the 
Regional Water Authority Drents Overijsselse Delta (WDOD), if a flood 
emergency were to occur, they would be highly understaffed. To employ 
sufficient staff does not make sense as they would be idle most of the time. 
To address this, WDOD has mobilised two volunteer work forces: 

 The High Water Brigade: includes some 270 volunteers that will 
operate demountable and temporary flood defences in the cities of 
Kampen and Zwolle. 

 The Inspection Brigade: includes some 800 volunteers that assist in 
flood defence inspections during (potential) flood events. 

Both volunteer groups are trained annually and are involved in annual 
exercises. The reward for the volunteers lies in being part of the community 
that carries out these tasks, supported by passionate professionals, as well as 
clothing to safely carry out the work and sharing great meals during the 
training and exercises, including the famous meatball with gravy (see Figure 
16.2).  

Figure 16.2: Well deserved dinner after an exercise  

 

Cooperation with private sector construction contractors (items F in 
Table 16.1) 
In Japan, local construction companies have many civil engineers, 
equipment including heavy machinery, and knowledge of local 
natural/social conditions, and can make a significant contribution to flood 
defence related activities. 

Therefore, the flood defence managers and the construction industry 
association consisting of many construction companies have signed 
agreements as to how and when services are provided. Various 
construction companies have been dispatched to support flood defence 
activities during emergencies at the request of the flood defence 
managers. 
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This system is also beneficial to the construction companies, as not only are 
they paid for their contribution (see for example Figure 16.3), but also receive 
an award that is used by the Japanese government as an advantageous 
score in upcoming construction tenders. 

 
Figure 16.3: contribution by a construction company at a flood event in 
2019 (pumping inland water to a nearby river) (source:  MIE Prefecture 
Constructors association, Japan) 

16.2 Organisation of funding  
The organization of funding and the institutionalisation of funding 
mechanisms for preparedness and response varies from organisation 
to organisation and from country to country. As shown in Table 16.1, 
various items have multiple beneficiaries. Investments in, and 
maintenance of, such items are generally shared among different 

organizations.  In many countries, for example, various components of 
the emergency response resources and capabilities are also required 
by the Ministry of Interior (or equivalent) and hence they too will (partly) 
fund such needs.  

In an ideal world – rarely achieved but a sensible goal – the flood 
defence manager should have in place: 

 Multi-annual budgeting, based on a medium to long term vision of 
risks, to ensure all preparedness activities can be funded. 

 An additional reserve fund should an event or events exceed 
existing standards of protection.  

To arrive at such multi-annual budgets, the flood defence manager 
should:  

 Set up clear institutional arrangements, from policy to planning, to 
organizing all operational activities, including for example 
education, training and exercises.  

 Institutionalise the Plan-Do-Check-Act cycle and ensure likely 
subsequent needs are economically planned for.  

 Monitor and evaluate spend systematically, whether on a monthly, 
quarterly or annual basis.  

 Have identified sources of funding and mechanisms to attract 
these in a timely manner.  

 Have clearly distinguished between longer-term capital 
investments (e.g. a forecasting & warning centre) and year-by-
year revenue expenditure (annual running costs).   

In practice, many organisations and countries are not able to work 
systematically towards this long-term goal. Budgeting is likely to be 
more piecemeal and justification for funding may be challenged by 
many other (non-flood related) priorities. In such situations, the priority 
is to ensure that the basic resources and capabilities are available if 
there is a need to respond. This is addressed in Section 16.4. 

Various categories of funding can be identified (Browder et al, 2021): 
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 Internal budgets (e.g. budgets through the tax / levy raising power 
of the organisation concerned, or budgets as part of the 
organisations operations). 

 Loans (e.g. World Bank, EBRD, but also investment banks in the 
various countries themselves; generally used for capital 
investments or as recovery loans). 

 Grants / subsidies (e.g. R&D stimulation funds, EU co-operation 
funds). 

 Other (e.g. charity, donations by NGO’s, crowd sourcing).  

Cat DDO – a form of recovery loan 
In 2018 the World Bank introduced a new financing mechanism (The World 
Bank, 2018) – the Development Policy Loan with a Catastrophe Deferred 
Drawdown Option (Cat DDO). This is a contingent financing line that 
provides immediate liquidity to countries to address shocks related to 
natural disasters and/or health-related events. It serves as early financing 
while funds from other sources such as bilateral aid or reconstruction loans 
are being mobilized. To qualify for this, the recipient must:  

(i) Have an adequate macroeconomic policy framework; and  

(ii) Be preparing, or already have, a satisfactory disaster risk management 
program, which the World Bank will monitor on a periodic basis. (Taking 
steps to improve the preparedness and response resources and 
capabilities will therefore enhance the potential to qualify for Cat DDO.) 

 

Funding arrangements for flood risk management in the 
Netherlands 
Flood risk management in the Netherlands is funded by the national 
government (74%), provincial government (4%) and the regional water 
authorities (22%). In 2013 this amounted to approximately €1.2 billion 
(Twijnstra et al., 2015). This equates to roughly is about 0.1 % of the GDP. 
More than 80% of this is covered by taxes and levies paid by citizens. The 
remainder is through taxes and levies provided by private sector, industries 
and agriculture. 

Responsibility for allocating budgets for emergency response for flood 
defences falls to the national government (i.e., Rijkswaterstaat, the 

national water authority for public works and water management) and the 
regional water authorities. In view of the high to very high standards for 
primary flood defences, only a few percent of the overall budget is 
allocated to preparedness for emergency response. 

In the case of flood events, two routes are available for damage 
compensation: the National Act for disaster compensation (Wet 
tegemoetkoming schade bij rampen) and insurance. The process is 
complicated, but experience with the Limburg summer floods of 2021 show 
that of the €1.8 billion damages nearly all compensation was paid out 
within one year of the event. 

Dutch governmental institutions like Rijkswaterstaat and the regional water 
authorities also bid annually for EU grants and subsidies. This includes 
seeking funding for projects aimed at regional co-operation (e.g. 
INTERREG) or research (e.g. Horizon 2020, Copernicus). 

 

Funding arrangements for flood event response in Japan 
Almost all flood response is financed out of national or local government 
budgets. These budgets are secured every year through tough 
negotiations between the flood response authorities and the financial 
authorities of the governments.   

In these negotiations, maintaining public awareness of the required flood 
response is important, since the budget that the financial authorities will 
allocate is covered by taxes. The flood response authorities therefore share 
and explain to the public and to the media information about flood 
response measures that have been implemented and their associated 
benefits. For example, after heavy annual rainfall events, the authorities 
immediately publicise information (reliable figures and attractive photos) 
about the floods and flood responses implemented at that time, such as 
the status of river levels, the operation of dams, gates and pumping 
stations, flood fighting activities. Whilst such communication efforts may not 
be rewarded in the short term, over a long period of time and with sincere 
commitment, they have built strong public support for implementation and 
investment in flood response. 
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Funding arrangements for preparedness/response in Mozambique 
 At a national level the INGD (National Institute of Disaster Risk 

Management and Reduction) plays a key role in managing 
emergencies including floods. The Institute is governed by protocols 
that outline its tasks and responsibilities regarding for example early 
warning as well as coordination and follow up on response.  

 At a local level, Disaster Management Committees carry out and 
coordinate emergency preparedness and response actions. Large 
cities like Beira have some 30 of such local committees. However 
Governmental funds at local level are limited, with a city like Beira 
having only several tens of thousands of dollars per annum. 

 General maintenance and operation of water infrastructure is 
undertaken by the local authority. For example, the SASB (Beira 
Autonomous Sanitation Unit) is responsible for sanitation and water 
management and is responsible for maintaining waterways and 
clearing vegetation and debris. 

In practice, maintenance and inspections of flood defences are (largely) 
lacking. Funds are provided generally for new investments, following 
events (e.g. Cyclone Idai in 2019). In such cases funds are provided by e.g. 
the United Nations, but these mainly target more general recovery needs. 
NGOs such as Red Cross/ Red Crescent also provide funds (several million 
dollars per annum), again generally targeting general needs, including 
shelters and evacuation planning. Funds at local level for preparedness 
and emergency management are therefore very small. At national level, 
the INGD is kept staffed and operational, but its effectiveness is limited 
given that there is little regional and local follow-up. 

16.3 Justifying preparedness 
and response  
In Section 16.2, various items were identified that need to be 
undertaken or to be put in place; these first need to be budgeted and 
then funded. Budgeting and funding occur at various moments in time:  

 Regular funding cycles. These may be annual to ensure all 
resources and capabilities are in place for that given year, but also 
at dedicated moments in time when for example new investments 
are needed. In Europe, the EU Floods Directive (2007) cycles 
trigger revisiting needs assessment and planning every six years.  

 Emergency funding. Flood events also often trigger new 
investments. In such cases, post disaster needs assessments 
(PDNA) are carried out that literally identify needs and provide 
recommendations on the way forward. Although generally the 
emphasis in PDNAs is aimed at restoring the general socio-
economic situation and ensuring that basic needs (e.g. food, drink, 
shelter) are quickly met, PDNAs often also highlight needs 
regarding preparedness for future events (as in the USA). 

In all cases regarding preparedness and response, both the need 
should be established, and the costs and benefits assessed. Once the 
need is clear and the benefits outweigh the costs, an investment can 
be justified and will encourage, for example, a flood defence 
manager to decide to progress that item.  

A more pragmatic approach is taken in many countries such as the 
Netherlands, England and Japan, where justification of investments 
and expenditure can be based on softer grounds: the perceived need 
and the fact that emergency response is an important part of the flood 
risk management strategy may be sufficient. Nevertheless, in some 
cases (e.g. to attract EU funding in Europe, to attract funds from banks) 
more effort is required to justify needs.  

In the following we will therefore elaborate on how justification can be 
made more specific and tangible if funders require this. 

Justification of investments and expenditure related to the 
implementation, operation and maintenance of the items listed in 
Table 16.1 is complex for various reasons. These reasons include: 

 Other preparedness and response tasks and responsibilities play a 
role. The scope of this handbook is quite limited (i.e. only in relation 
to flood defences) and hence there are also other tasks and 
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responsibilities (and hence benefits) that need to be considered 
(e.g. preparedness and response related to critical infrastructure 
such as hospitals). 

 Other hazards play a role. in this handbook the focus is on flooding, 
however the items needed for preparedness and response can 
also be used to combat other hazards (e.g. fire, drought), yielding 
additional benefits. 

 Other partners are involved. The flood defence manager does not 
work in isolation and relies on other partners to carry out its tasks 
and fulfil its responsibilities (e.g. they need inputs from 
meteorological institutes to forecast what may happen at their 
defences, other organisations may also have suitable equipment, 
such as pumps). 

 The items involved are both diverse and interlinked and, in many 
cases, it is difficult to ring-fence the associated benefits linked to a 
specific item. Numerous items have a high interdependency or 
are even inextricably linked to other items (e.g. you need a 
warning before you can respond), thus justification can only be 
done if done integrally or when looking at sub-package level.  

Benefit Pathways approach (Environment Agency, 2015) 
The Benefit Pathways approach is widely used in the UK to assess both the 
baseline as well as “with package” situations. The approach analyses the 
chain of activities that ultimately result in a potential benefit, in this case: 

Monitoring  Forecast  Warning  Response / Rescue & Relief  Benefit 

By systematically analysing this chain, including associated probabilities of 
successful implementation, the benefit can be derived. In the high level 
example provided by the Environment Agency (2015 - see Figure 16.4), the 
relevant pathways for a flood defence manager are mainly “water course 
management” and “operation of active flood defences”. No doubt this 
would require more detailing to arrive at a benefit assessment that is 
relevant to the remit of this handbook. 

 
Figure 16.4: Benefits Pathway assessment framework for flood risk 
management (Environment Agency, 2015) 





















CHAPTER 17
M a k i n g  i t  w o r k

Key messages:
Use the handbook actively
Consider evaluating maturity levels 
Ask the handbook community for help
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