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Abstract

With more intense rainfall and sea level rises predicted, increasing numbers of people across
the UK are vulnerable to flood events. The government has pledged more funding for flood
infrastructure planning, design and management. However schemes tend to focus on technical
solutions, with the social impact, including needs and concerns of the local community, seen as
secondary. Based on a detailed examination of three case studies in England, this paper
identifies the mechanisms through which current processes restrict industry professionals from
considering and incorporating the social perspective, often in spite of seemingly effective
community engagement. The paper argues for an approach that incorporates social concerns
alongside the technical. Rather than ‘community engagement’, it is argued that ‘co-production’,
in which lay communities work alongside technical experts in the design of flood risk alleviation
schemes, would enable both a more socially acceptable, and also a more technically
successful, final outcome.
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Introduction
Climate change is a subject that is increasingly on public and political agendas (Chilvers et al.,
2014; Jordan et al., 2010). The Intergovernmental Panel on Climate Change (IPCC) in their
most recent assessment predict that annual rainfall in England, where this research is focused,
will increase by 10% by 2100 compared to the period 1986-2005 (IPCC, 2014 p.12). Globally
sea level rise will occur in over 95% of the ocean area (IPCC, 2014 p. 13). The inevitable
consequence of both more rainfall and a rise in sea level is increased likelihood of flooding
(Johannessen and Hahn, 2013; Tripathi et al., 2014).

In 2016 there were already 5 million people in England alone at risk of flooding (EFRAC, 2016),
and more across the UK. The winter of 2015-16 broke rainfall records with significant storms
Desmond, Eva and Frank causing chaos and disruption. This had a serious financial impact;
Storm Desmond alone cost the UK an estimated £5 billion in damage, insurance claims and
disruption (EFRAC, 2016). In response to the increasing vulnerability to flooding, the UK
Government has continued to increase funding budgets for flood risk management, including
the design and management of new flood alleviation schemes (EFRAC, 2016).

This paper uses case study research to investigate the process through which flood alleviation
schemes are being designed and constructed within England, with a particular focus on which
aspects are prioritised and whose concerns are included. The case studies demonstrate that
economic and technical considerations are still paramount (Howgate and Kenyon, 2009; Meyer
et al., 2009; Penning-Roswell and Pardow, 2012; Graham et al., 2013; Jeffers, 2013). Firstly,
the economic considerations mean that funding is primarily allocated, and schemes justified,
based on a Cost-Benefit Analysis (CBA) process (Hunt and Taylor, 2009). This process
quantifies the benefits to society in simple economic terms usually based primarily around
property values (Hansson, 2007); should the benefits costed in this way exceed the economic
cost of the intervention, the scheme will proceed (Hansson, 2007; Vickerman, 2007). However
adopting such an approach offers only limited inclusion of social impacts and concerns; aspects
of community and personal social values which are important to individuals, but translate poorly
into monetary value, are excluded from the CBA process (Fitton, 2015). Social values which
are therefore often impossible to quantify are not considered (Steelman, 2002; Jeffers, 2013;
Millar and Hall, 2013; Fitton et al. 2015; Clarke et al., 2016).

Secondly, the technical systems that are currently used often fail to provide accurate predictions
of flooding patterns, since the multiple variables pose a near impossible task for technical
modelling (Lopez Marrero and Yarnal, 2010; Jeffers, 2013). Local lay knowledge of the flooding
patterns can offer additional information (Fitton, 2015). However the designs for flood alleviation
schemes usually rely solely on the technical predictions, and therefore sometimes fail to protect

from damage and losses to property, infrastructure and life (Changnon, 2005; Lopez Marrero
and Yarnal, 2010; Clarke et al. 2016).

This paper argues therefore that the current approach to the design and management of flood
alleviation schemes is inadequate. A new approach is needed which can incorporate intangible
social values as well as economic CBA, and includes community knowledge of flood risk into
the technical modelling of watercourses. This requires the co-production of schemes by
industry professionals and local communities, who together can design flood alleviation
schemes that are more effective and fit for purpose (Lopez Marrero and Yarnal, 2010; Fitton,
2015; Clarke et al., 2016).

The next section provides further background to the research and a detailed literature review of
the theoretical concepts. This is followed by an explanation of how the research was designed
and conducted, and an overview of three flood alleviation schemes which were used as case
studies. The following section presents the results and discussion. The final section provides
the concluding remarks, and recommends that future flood alleviation design and management
approaches should consider the effective co-production of schemes between local communities
and professionals, in order to produce outcomes which are both technically successful and
socially acceptable. A brief suggestion of future areas for research ends the paper.

Current Design and Management Approaches to Flood Alleviation

Within the academic fields of Large Technical Systems (LTS) and Science and Technology
Studies (STS), infrastructure systems such as flood alleviation schemes are seen as both
intertwined with, and constructed by, society (Hughes, 1986; Law and Callon, 1988). An
understanding of society and its value systems is therefore critical in delivering an infrastructure
scheme that meets the needs of those it is being designed and delivered for (Faehnle et al.,
2014).

As for all communities, those who are impacted by flood infrastructure schemes have multiple
and complex social values (Fitton, 2015), which include “… interests, pleasures, likes,
preferences, moral obligations, desires, wants, goals, needs, aversions and attractions” (O’Brien
and Wolf, 2010 p.233). These are constructed through personal experiences, and are
continually evolving (Rokeach, 1979; Shillito and De Marle, 1992). They are therefore unique
and subjective, making them difficult to incorporate in a techno-economic design process
(Steelman, 2002; Millar and Hall, 2013; Fitton et al., 2015).

A purely technical approach to flood management has long been critiqued in the social
sciences, going as far back as Gilbert White’s seminal 1945 paper ‘Human adjustment to floods’
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(White, 1945), and with many more recent publications (for example Wong and Shao, 2001,
Changnon, 2005, Lopez-Marrero and Yarnal, 2010, Lundy and Kondolf, 2012).
Nevertheless, and as will be demonstrated later in this paper, the mechanisms that dictate how
flood alleviation schemes are currently designed and managed remain heavily based on
technical professional knowledge and focussed on mathematical modelling (Whatmore and
Landstrom, 2011). Porter suggests that such quantification and mathematics have been
commonly used to support claims of technical expertise because they are perceived to provide
a degree of rigour, replication, transparency and validity (Porter, 1995); in other words, there is
a belief that numbers cannot be wrong. While the ‘lay’ knowledge of the local can be seen to be
subjective and even emotional (Simon-Vandenbergen, 2007), the presentation of results based
on quantification therefore generates trust in decision making (Hardy, 1967), and professional
expertise, considered grounded in fact, is similarly seen as trustworthy (Kellens et al, 2011,
Scott, 2001). Jasanoff (2004) further suggests that there is difficulty in arguing against the
objectivity of maths with a non-quantified, subjective argument.

In response the past few years have seen the development of a field which seeks to quantify the
social value and impact of projects, activities and organisations (Watson and Whitely, 2016),
leading to a plethora of tools and methodologies which aim to provide a degree of ‘mathematical
logic and objectivity’ to the subjective and intangible social perspective. One such example is
Cost Benefit Analysis (CBA), the main method adopted by industry to justify and progress flood
alleviation schemes. However, Porter (1995) also suggests that quantified methods can be
manipulated to create the desired outcomes, and Lo (2014) considers the social perspective
anyway to be incommensurable with quantification. Therefore many argue that quantification is
not a suitable means by which to consider the social perspective, and tends to underestimate or
misrepresent it (Hunt and Taylor, 2009; Nicholson-Cole and O’Riordan, 2009; O’Brien and Wolf,
2010).
The ‘expert’ knowledge of professionals meanwhile is socially constructed through training, and
is also subjective (Pinch and Bijker, 1984). It may be narrow in scope, constraining the creativity
required to solve problems (Henkel and Stirrat, 2001; Mosse, 2001). ‘Lay’ knowledge on the
other hand is grounded in experience, and can contribute significantly to the development of a
technically and socially successful scheme (Cooke et al., 2013). Milligan et al (2009) and
McEwan (2011) therefore suggest that a combination of both ‘expert’ and ‘lay’ knowledge works
best, ‘co-producing’ a design solution which integrates scientific and technical ‘expert’
knowledge with local experiences and values.
However challenges remain in changing industry’s perception of the value of ‘experienced
based knowledge’ (Landström et al 2011), and in enabling its effective collection (Warner,
2006). Currently, processes for interaction between the local community and the industry
professionals, for flood alleviation and other infrastructure projects, are facilitated through
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community engagement processes. These aim to gather the thoughts, opinions, knowledge
and social values of the local community (O’Brien and Wolf, 2010; Graham et al, 2013; Ives and
Kendal, 2014). The process of community engagement is a statutory part of the planning
process for infrastructure; however, it can be seen by the industry professionals as a ‘tick box’
exercise, since it is not necessarily required to gain funding or justification for floodworks (Fitton
et al. 2015; Begg et al., 2017; Moon et al., 2017).
Almost 50 years ago Arnstein (1969) described ‘participation’ as including a range of meanings
of differing effectiveness, starting with the manipulation of communities, up to citizens having
real power and influence over decisions. The variation in approaches to community engagement
remains (Pretty, 2002; Few et al., 2007). Becker and Vanclay (2003) suggest a binary model
which sees community engagement as either consultative or participatory. The consultative
model merely informs the community; opinions are considered, but only incorporated where
industry professionals decide they are relevant. In contrast, the participatory model engages
with stakeholders at a deeper level allowing them real influence in decision-making. A
participatory process is considered to be one that is inclusive of all aspects of the community,
one in which all community members who wish to do so are able to influence decision-making,
and one in which they are given equal access to the tools, education and attention of the
professionals to do so (Arnstein, 1969; Fitton 2015; Begg et al., 2017; Moon et al., 2017).

The benefits of the participatory model include: identification of the needs and values of the
community (Faehnle et al., 2014; Few et al., 2007; O’Riordan and Stoll-Kleeman, 2002);
fostering a trusting partnership (Bickerstaff et al., 2010; Young et al., 2013); good future working
relations (Orenstein et al., 2010); positive reputational benefits for industry (Wong et al., 2012);
reduction of conflicts of interest (Fordham et al., 1991); and avoidance of planning delays
(Ledoux et al., 2005). However a participatory process also poses many challenges for industry
professionals, including: incorporating the plethora of values, interests, opinions and knowledge
(Cleaver, 2001; Moon et al., 2017); financial, time and resource pressures (Correia et al., 1998);
managing conflicts of interest between stakeholders (Fordham et al., 1991; Moon et al., 2017);
and risking the technical success of a scheme (O’Brien, 2009). Fitton (2015) further showed
that the nature of an effective participatory process, which necessitates that the power and
control of the scheme design is shared between the professionals and the community (Gibbons
et al., 1994; Jasanoff, 2006; Begg et al., 2017), is misaligned with the processes, attitudes and
education of industry professionals.
However there is a further step still from the participatory model, which is that of ‘co-production’.
Co-production refers to the action of working together to produce the final outcome (Jasanoff,
2004; Boyle and Harris, 2009; Alford, 2014; Fitton 2015). Alford (2014) clarifies that coproduction can be misconceived as one in which local communities have an input into design
processes, while the professionals retain the final say in the design, construction and
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management. Instead co-production brings both the local communities and the professionals to
work on the design, and even construction (where applicable) and management (where
applicable) of the solution (Jasanoff, 2004).

Research Design
This research used a qualitative inductive approach, following constructivist grounded theory
(Glaser and Strauss, 1967; Charmaz, 2006). This approach iteratively develops theory from
data, checks against further data, then refines the theory further (Charmaz, 2006; Urquhart,
2013). In common with other qualitative methodologies, the approach also recognises that the
perspective, values and knowledge of the researcher will have an inevitable influence on the
data collection process (Thornberg and Charmaz, 2014). A case study approach enabled the
researcher to be immersed in a real world context, in order to study the research problem from
within (Flyvberg, 2006).

The primary aim of the research was to investigate the process through which flood alleviation
schemes are being designed and constructed within England, with a particular focus on which
aspects are prioritised and whose concerns are included. Three flood alleviation schemes were
selected for the study; each had been recently completed, and were significant schemes that
had been identified by industry as a success. All three were within the north of England, chosen
for practical reasons. Fitton (2015) describes in more detail the rationale for the choice of the
schemes, and the details of each.
Publically available planning documents were used to describe the technical details of the
schemes. However the primary source of data was semi-structured interviews with the
professional team members delivering the schemes (including engineers, town planners,
environmentalists, flood risk modellers and architects) and individuals from the communities
affected by the schemes. This method allowed the researcher to direct the discussion while
also allowing participants to identify topics of interest and importance to them (Creswell, 2009;
Silverman, 2010). The interviews were used to identify differing perceptions and narratives of
the schemes between the two groups.

Individuals who were closely embedded in the schemes both from the local community and from
the professional team were initially identified as part of a theoretical sampling technique
(Emmel, 2013; Urquhart, 2013). Snowball sampling (Bryman, 2012) was then used to identify
additional suitable participants. Across the three schemes 71 participants were interviewed
from April 2013 to April 2014, 25 from the professional teams associated with the schemes and
46 from within the local communities of the three case studies.

The data collected was analysed iteratively throughout the process (Glaser and Strauss, 1967;
Hunter and Kelly, 2008). Interviews were recorded and transcribed, and then coded with the aid
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of the Computer Aided Qualitative Data Analysis Software (CAQDAS), NVivo 10; this helped to
manage the large sets of data (Bryman, 1988; King, 2008), while the researcher retained the
role of analyser (Welsh, 2002; King, 2008). The coding process allowed the researcher to
identify the relationships emerging from the data and develop theoretical explanation for the
findings (Charmaz, 2006) which could then be tested as the work progressed. More
information on this process is given in Fitton (2015).

The three case studies
The three flood infrastructure schemes chosen as case studies were; the Didsbury Flood
Storage Basin Improvements Scheme; the Ripon Rivers Flood Alleviation Scheme; and the
Todmorden Flood Alleviation Scheme. These schemes were chosen to be comparable in size,
chronology and location, all being in the north of England (Fitton, 2015).
Didsbury Flood Storage Basin Improvements Scheme
Didsbury is in Greater Manchester. A 62ha flood storage basin, operational from 1979 and
used to relieve peak flow from the River Mersey, is predominately used as a recreational area
with allotments, a golf club, a rugby club and a park. The River Mersey is also a community
attraction, with foot and cycle paths along the banks (Figure 1). There are a small number of
residential properties situated within or in close proximity to the basin.

Figure 1. Public open space along the River Mersey. Source: Fitton (2015)
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When the improvement scheme was first proposed, the basin had not been performing as
required, with water unable to flow effectively to the western section and therefore exceeding its
capacity in the eastern section. There was concern that the basin would not drain quickly
enough if there were two flood events in quick succession. The proposed improvements
included:


Installation of new monitoring and telemetry equipment;



Construction of a floodwall and floodgate to protect the residential
properties;



Installation of flood mitigation measures to the local amenities;



Construction of a new outfall to the eastern section; and



Creation of a maintenance strategy to ensure no obstructions impeded the
flow of floodwater.

The improvement scheme was commissioned in 2009 by the Environment Agency, planning
approved by Manchester City Council, and the scheme was completed in December 2011. The
scheme was commended by the Institution of Civil Engineers in 2012 for its community work
(Fitton, 2015).

Ripon Rivers Flood Alleviation Scheme
Ripon is a small market city in Yorkshire at the convergence of three rivers, the Ure, the Skell
and the Laver. The city has been flooded on four separate occasions since 1980, and prior to
the scheme over 500 properties were identified as at risk of flooding.

The new scheme was

commissioned by the Environment Agency and a planning application submitted to Harrogate
Borough Council in 2006. Funding cuts led to a postponement, but a significant flood in 2007
reignited the scheme and secured the funding required. Work commenced on site in 2009, with
scheme completion in 2011. The main component was the construction of an 8.6m high flood
storage embankment located upstream to hold back the flow of the River Laver during heavy
flow periods. The scheme also included:


Floodwall construction around certain properties;



Piled walls at certain points along the River Ure;



Sympathetic redesign and construction of weirs (Figure 2); and



‘Soft’ engineering techniques such as vegetation planting on the banks of the rivers.
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Figure 2. Redesigned Alma Weir. Source: Fitton (2015)

Todmorden Flood Alleviation Scheme
Todmorden is in West Yorkshire, at the bottom of the steep sided Calder Valley. Converging in
the centre of Todmorden is the River Calder and its tributary, Walsden Water, and the Rochdale
Canal also runs parallel to the Calder. The town has experienced five significant flood events
since 1979 from the River Calder exceeding its capacity. The flood periods are usually
relatively short due to the ‘flashy’ nature of the deep but short catchment. However, the flooding
has been exacerbated due to inadequate drainage as well as increased surface water run off.
In 2004 the Environment Agency gained planning permission for a three phase scheme, and
Phases 1 and 2 were completed in 2006. A flood storage basin was created in Centre Vale
Park (Figure 3), and a new playground, sports pitches and enhancements to the local
environment were also delivered.

Due to funding constraints work halted on the scheme. However a significant flood event in
2008 may have precipitated the revision and redesign of phase 3 of the scheme, which was
granted planning approval by Calderdale Council. These Phase 3 works consisted of;


The construction of new flood defence walls in certain areas of the town;



Repair of five culverts around the town; and



The renovation of three listed buildings.

8

Figure 3. Centre Vale Park. Source: Fitton (2015)

Results and Discussion
Across the three flood alleviation schemes investigated, there was a general consensus from
most industry participants about the importance of ensuring that the needs of the local
communities were considered and, where possible, met (Fitton, 2015). As an industry
participant from the Ripon scheme explained,
“I think it is definitely needed [social value]. It’s very important. … We should be considering
who is benefiting and what the impact is on their lives.”
However most industry participants also felt that the inability to quantify the social perspective
made it difficult to include. One industry participant from the Todmorden scheme explained,
“… if you can’t put it in monetary terms then it doesn’t come into the Cost-Benefit Analysis.”
while another felt that,
“ … if you’ve got a robust scheme then there is no point probing any further there to try and get
anything different in terms of justification which may not be as easy to quantify.”
A further industry participant suggested that the process of funding (through CBA) was a
restriction:
“The bottom line is cost and benefits and the way our projects get funded and at the end of the
day we have very stringent rules on what goes ahead and what doesn’t.”
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The industry professionals also considered local community knowledge as having a limited role
in the schemes (Kellens et al., 2011; Whatmore and Landstrom, 2011; Begg et al., 2017; Moon
et al., 2017). One industry participant from the Todmorden scheme explained
“...[the community were involved in] finishes and detail, but the actual technical scope – no.
With the constraints of the valley there isn’t very many options we can go for, having done the
feasibility [study] …On a lot of the softer issues if you like, where there was practical, but no
impact on the performance of the scheme, they [the local community] were very much
included…”
Generally therefore the professionals suggested that they understood the importance of meeting
the needs of the local community, but in reality the areas of the design that the communities
were able to influence were limited to the ‘softer issues’. One industry participant from the
Didsbury scheme explained that:
“… we are professional people; this is what we do for a day job. The person on the street does
not do flood risk as a day job … if they are paying me as an engineer to do that job then I shall
do that job as an engineer.”
The participant’s expertise here is clearly tied up with the professional identity of an ‘engineer’,
with the assumed ownership therefore of the ‘job’ of flood risk management (Begg et al., 2017;
Moon et al., 2017).

However the perception of the community participants was noticeably different; they believed
that lay knowledge could also help inform the technical perspective of the scheme (Cook et al.,
2013; Fitton, 2015). A local community member from the Ripon scheme discussed how
“… they built a dam here [in the river] and they had these two big pipes coming down here to
take away the water … We said, when this river floods it is going to come straight over your
dam because it is far too much water for your tubes, you are wasting your time. … But what do
we know? … they said no, no!”
The water did indeed flood over the pipes as the local community participant predicted, setting
the project schedule back (Figure 4), demonstrating both the value of empirical experience and
also the problem of inadequate designs based on inaccurate data (Changnon, 2005; Lopez and
Marrero and Yarnal, 2010; Jeffers, 2013; Clarke et al., 2016). If the knowledge of the
community had been appreciated by the professionals it would have saved time and money
(Fordham et al., 1991: Young et al., 2013).

Many of the local community participants understood and valued the potential of a co-production
approach to the scheme design and maintenance (Gibbons et al., 1994; Jasanoff, 2006; Milligan
et al., 2009 McEwan, 2011). The view of this local community participant from Todmorden was
echoed by many across the three schemes:
“… people do have a lot of local knowledge, it’s very good you have the engineer and the
modeller, but at the end of the day there is some local knowledge somebody will have that they
[the industry professionals] really do need to listen to.”
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Some local community participants also identified the limitations of ‘expert’ knowledge and
reliance on quantification (Whatmore and Landstrom, 2011). A local community participant from
Ripon explained:
“They [the design team] have done all this on computer graphics and everything, but it would be
better if someone had actually seen the volume of water when it was at its worst. …”

Figure 4. Construction works at Ripon. Source: Fitton (2015)
One of the primary methods of obtaining this ‘lay’ knowledge within all three schemes was
though a community engagement process, although the process varied (Pretty, 2002; Few et
al., 2007). An industry participant from the Didsbury scheme described their approach:
“… we had posters, we had maps, diagrams, and photographs so people could actually just
walk round and ask a particular specialist what they wanted to know … [we made] sure that
there was a very clear and concise message about what we were doing and why we were doing
it.”
At Ripon in contrast, an industry participant explained:
“There was a full-time public liaison person … who went along and spoke to them [the local
community] and was there for them to ring up, any time day or night, to say we are not happy or
we have got some concerns.”
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The third scheme at Todmorden employed a combination of both approaches, appointing a
public liaison officer and also conducting open meetings for the local community to view plans
and speak to the industry professionals.

Although the community engagement process differed, it was evident that the industry
participants from all three schemes considered it to be a consultative rather than participative
exercise. As an industry participant stated:
“[We] kept liaising with them and making sure that the option we selected was suitable for their
arrangements as well.”
While engaging with the local community, by retaining ownership of the selection of options (‘the
option we selected’) they were clearly not prepared to devolve power over decisions to the local
communities (Fitton, 2015). Many industry participants also spoke about the challenges of the
perceived cost of engagement, and of the difficulties of incorporating all views (Cleaver, 2001;
Correia et al., 1998; Moon et al., 2017). Two industry participants explained the challenges they
faced:
“…a lot of conflict and requirements … the timescales and the budgets are always very
restraining.”
“… for managing expectations, not only of the public but from senior managers within the
Environment Agency, you are into a lose-lose situation.”

The local community participants’ views on the processes varied. Some were pleased to be
consulted, such as this man from Didsbury:
“You couldn’t fault the consultation … So, did I see drawings? Yes … Did they produce any
images to give me an idea of what it [a floodwall] would look like? Yes. So, there was no
attempt to try and hoodwink me or assume that I couldn’t read drawings.”
However this response also reflects the presentation of information by industry as a fait
accompli rather than allowing any input from the community affected, with professional expertise
(through the professional language of drawings and images) used to define and explain the
solutions (Cooke and Kothari, 2001). This reflects better the more common, negative,
responses from the local communities, who were often aware of the merely consultative nature
of the engagement. A local community participant explained:
“I wouldn’t say it was consultation, it was informing us what was going to happen, so I wouldn’t
say it was consultation in the way I understand it, about what would you like to happen.”

However the benefits of employing a more participatory process were demonstrated in the later
phases of the Didsbury scheme. Inadequate engagement at the initial design stage led to
protest from the local community against the scheme and its impact on the local area. As a
result, the industry professionals had initially experienced hostility. An industry participant from
the Didsbury schemes explained his experience:
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“… so we won the job … and turned up on site and that is when it really hit … how major an
issue this was. And then straight from the word go it was we need to re-think this … We were
conscious we didn’t want to end up in a battle with them, trying to force through some
modifications … that they were radically opposed to.”
The local community conversely were wary of the industry professionals because of their past
experiences:
“…from an early stage it was clear that there was going to be a lack of trust because we were
kept in the dark …” (Didsbury community participant)
By not adopting a participatory approach initially, additional cost and time were incurred, as well
as considerable conflict (Correia et al., 1998: Fordham et al., 1998; Moon et al., 2017). The
extent of the protest led the Environment Agency to appoint a different consultant to work with
the local community in order to produce a scheme that was more socially acceptable. Following
a more participatory engagement process and a co-production approach led by the new
consultant, the final implemented scheme was viewed by both industry and the local community
as both a technical and social success (Gibbons et al., 1994; Jasanoff, 2004; Mc Ewan, 2011;
Begg et al., 2017).

Conclusion
With more intense rainfall periods and sea level rises predicted for England, increasing numbers
of people are at risk from flood events. The Government has pledged to increase budgets for
flood alleviation measures. Through three detailed case studies of flood alleviation schemes
this research has shown however that current industry practices do not facilitate the design and
management of schemes that are socially acceptable to the local communities they are
designed to protect, and nor do they utilise the local knowledge of flood risk. While the
importance of schemes being suited to the local context and communities is understood by most
individual industry professionals, design decisions are frequently embedded within and
restricted by tools such as the commonly used Cost Benefit Analysis. Through quantification
and numerical comparison of relative aspects of a design, CBA acts to exclude intangible and
unquantifiable social aspects. This focus on quantification is founded in professional education
and training, which concentrates on technical perspectives, and further fosters an attitude which
expects technical expert knowledge to dominate decisions, considering lay knowledge to be of
less or no relevance. The case studies presented here have demonstrated that lay knowledge
and the empirical experiences on which it is founded can be just as important to the success of
a scheme.

The community engagement process is the primary mechanism through which lay knowledge is
gathered for infrastructure schemes. At its most effective the process should be participatory,
forming the starting point for the multiple stakeholders to co-produce a scheme through their
combined technical and social knowledge. In the case studies described however the
engagement processes were consultative rather than participatory, allowing only very limited
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input from local communities with power over decisions retained by the industry professionals
and based on their technical models and the CBA analysis. This can result in a scheme which
does not meet the social needs of the local community it is designed for, and can also lead to
conflict between the community and professional team such as at Didsbury, with resultant
financial loss. In some cases the lack of inclusion of local knowledge of flooding can further
result in the technical failure of schemes such as at Ripon. All three cases of flood schemes
received industry awards for their relationship with the local communities; however the realities
experienced by the communities themselves, as identified through this research, were far from
satisfactory.

The paper identifies three separate but related mechanisms currently working together to limit or
exclude the consideration and incorporation of social values and lay knowledge into the design
and management of flood alleviation schemes: 1) the use of quantitative decision-support tools
such as CBA which exclude non-quantifiable issues, 2) common industry attitudes towards the
hierarchy of ‘expert’ versus ‘lay’ knowledge, and 3) community engagement processes which
are commonly consultative rather than participatory.

The findings clearly demonstrate that there is a need for radical change. Considered and
effective participatory engagement with communities, which gives significant time and resources
to understanding and incorporating local experiences and knowledge, is key. This can save
time, costs and resources, and can alleviate the risk of local opposition, with clear reputational
benefit for the industry parties. However for any process to work industry professionals must
also appreciate the validity and importance of local knowledge. This requires a change in
approach away from the current reliance on quantification tools such as CBA, and a
simultaneous change in focus in initial education and training.

The ultimate goal should be for the co-production of flood risk alleviation schemes, which would
allow for the incorporation of unquantifiable social values as well as economic costs, and which
would include community knowledge of flood risk alongside the technical modelling of
watercourses. This approach, it is proposed, would enable the creation of more socially
acceptable, and more technically successful, flood alleviation schemes, providing optimum
benefit to the local communities at risk of flood events and providing the best value for money
for the Government.

Further research is now needed to investigate the effectiveness of flood risk management using
a coproduction approach as advocated in this paper. This research should also assess the
impact of new techniques and tools which claim to capture additional social aspects in
comparison with CBA. As well as coproduction of the schemes between the communities and
the professionals, future research into such a critical issue as flood risk management also
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requires the continued coproduction of knowledge between industry and academia (Moncaster
et al, 2010).
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