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1. Executive Summary

In Scotland, the management of surface water, including flooding, is a significant and well-
known challenge in the face of increasing urbanisation and increasing rainfall due to
climate change. Traditional ‘grey infrastructure!’ is not up to the task of meeting this
challenge, and innovative solutions to capture and manage surface water are needed in
order to tackle this complex issue.

The Scottish Government has sought to address this issue in towns and cities via the
uptake of sustainable urban drainage systems (SuDS), and the promotion of Blue-Green
Infrastructure. Blue-Green Infrastructure (BGI) is defined by the European Commission as a
“strategically planned network of natural and semi-natural areas with other environmental
features designed and managed to deliver a wide range of ecosystem services”?.

Implementing BGl into a space can provide a wide range of benefits; from alleviating
climate change impacts such as flooding, urban island heating3, and pollution levels, to
wider social and wellbeing impacts that have been shown to be gained from greater access
to such spaces.

The range of benefits BGI can provide is recognised by the Scottish Government and the
country has begun to set out its approach to taking BGI forward. The Scottish
Government’s “Water-resilient places - surface water management and blue-green
infrastructure: policy framework” makes a series of recommendations that will contribute
to the review of BGl and develop a programme of work for delivery.

To support Scottish policy and strategy as it seeks to implement effective BGI on wider
scale and to greater benefit, desk based research was initiated by Citizens Advice Scotland
(CAS) between January-February 2022 to explore the range of barriers to successful
implementation of BGI in the UK and Scotland. Research was subsequently completed
following a move of the consumer advocacy role from CAS to Consumer Scotland in May
2022.

This report seeks to support Consumer Scotland identify the approaches to surface water
management that can most effectively be taken to adapt communities for current and
future climate change impacts. The report explores the barriers to effective
implementation of BGI and the extent to which Scottish Government and Scottish Water
strategies for BGI* are currently being met. This report is also intended to engage
stakeholders on the issues identified. The barriers identified in the available literature
were as follows:

Table 1: Barriers identified in the literature

Barrier Category ‘ Examples available

Physical Available space
Quality of space
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Organisational Stakeholder cross-working
Funding
Legislation, regulation, and policy

Knowledge and information Community engagement/empowerment
Long term sustainability

Vocabulary

Consumer awareness

Understanding full range of BGI benefits
Knowledge exchange deficit

Based on the barriers found in the available literature and an exploration of how these
might be best mitigated, the conclusion of this report seeks to inform recommendations
for activities among stakeholders to progress the successful implementation of BGI across
Scotland. There is scope to improve how BGl is discussed and presented at all stages.
Actions to enhance this, drawn from the available literature, were primarily in relation to:

e Enhancing stakeholder commitment to BGI through activities - like shared
policies, compulsory standards, and funding sources which support cross-
stakeholder, cross-disciplinary, applications; and

e Improving how BGI is communicated - across and between stakeholder groups
to enhance understanding and buy-in and support greater stakeholder
collaboration through a shared language.

In general, the approaches and theories that were highlighted in the available literature as
having the potential to solve some of the identified barriers to effective implementation of
BGlI, offer stakeholders some useful ‘food for thought’. Including how these models should
be developed and tested further with a wide range of stakeholder types and applied to a
range of technologies and spatial categories to better determine their effectiveness in
practice.

2. Background
What'’s the issue?

Flooding from rainwater run-off, otherwise known as surface water, is a significant
problem in Scotland.

Instances of flooding in the UK have shown that impacts spread more widely than those
typically associated with flooding, affecting other areas of the urban ecosystem. For
example, flooding in the UK has previously led to power cuts impacting other services’
delivery and recovery®; prevented water treatment and delivery services from operating
successfully®; destroyed crops’; and disrupted natural habitats®. As well as disruption to
the physical space and infrastructure, flooding also has lasting negative social and
wellbeing impacts on the people affected®.
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The risk of surface water flooding is increasing in Scotland due to urbanisation. The
creation of more impermeable surfaces such as roads, pavements, and roofs, and the loss
of green spaces to housing and development, has increased the amount of rainwater that
cannot be absorbed by the ground and instead runs off roofs, roads and

pavements, and enters the drainage system. At the same time, climate change has
increased the intensity of rainfall Scotland is subject to, further increasing the likelihood of
flooding. Scotland’s drainage systems, much of which date back to the Victorian era, are
often being overwhelmed by this increased rainfall and run-off.

What’s the solution?

In Scotland, the management of surface water, including flooding, is a significant and well-
known challenge. Innovative solutions to capture and manage surface water are needed in
order to tackle the complex and interdependent impacts flooding can have.

Blue-Green Infrastructure (BGl) is defined by the European Commission as a 'strategically
planned network of natural and semi-natural areas with other environmental features
designed and managed to deliver a wide range of ecosystem service'. BGl seeks to ensure
urban and land-use planning acknowledges the range of benefits provided by the
maintenance, management, development of ‘blue’ elements (rivers, canals, ponds,
wetlands, floodplains and water treatment facilities), and ‘green’ elements, (trees, forests,
fields and parks). BGl is sometimes referred to as green infrastructure (Gl) or nature-based
solutions (NBS), however BGl is subtly different in that it is specifically designed to turn or
become ‘bluer’ during rainfall events to manage surface water and reduce flood risk.

Most BGI solutions are a form of sustainable urban drainage system (SuDS). There are four
main categories of benefits defined in the literature that can be achieved by SuDS: water
guantity, water quality, amenity, and biodiversity. These are referred to as the four pillars
of SuDS design!®. Most schemes of this kind use a combination of SuDS components to
achieve the overall design objectives for the site. When these components form part of a
wider network and create a Blue-Green Infrastructure, the range of benefits this can
provide is also well researched1121314,

In short, BGI provides a host of benefits to people and wildlife, and these benefits
contribute to enhancing the urban environment as well as the health and wellbeing of
those who populate it. The benefits of BGI offer improved resilience to climate change
impacts, particularly higher temperatures, and increased likelihood of flooding. Table 2
provides a summary of the types and potential benefits of BGI techniques employed in the
UK.

Page 5 of 31



Table 2: Types of SuDS and their benefits'®

Technique Description Potential benefits
Filter strips Wide, gently sloping areas of Water regulation
grass or other dense vegetation that treat
runoff from adjacent impermeable areas.

Swales Broad, shallow channels Water regulation

Tree/vegetation
planting?®

Infiltration: such as
soakaways,
trenches, basins,
and rain gardens

Retention ponds

Detention basins

covered by grass or other suitable
vegetation. They are designed to convey
and/or store runoff and can infiltrate the
water into the ground (if ground conditions
allow).

Not simply just to increase the aesthetic
value of a site, planting strategically, such as
developing ‘tree pits’, can itself contribute to
increasing water attenuation capacity

Depressions in the surface that are designed
to store runoff and infiltrate the water to the
ground.

They may also be landscaped to provide
aesthetic and amenity value.

Basins that have a permanent pool of water
for water quality treatment. They provide
temporary storage for additional storm
runoff above the

permanent water level.

Wet ponds may provide amenity and wildlife
benefits.

Normally dry and in certain situations the
land may also function as a recreational
facility. However, basins can also be mixed,
including both a permanently wet area for
wildlife or treatment of the runoff and an
area that is usually dry to cater for flood
attenuation

Cooling effect

Water regulation
Cooling effect
Air quality
Carbon storage
Amenity

Water regulation
Water quality
Amenity
Biodiversity

Water regulation
Cooling effect
Water quality
Amenity
Biodiversity

Water regulation
Cooling effect
Amenity
Biodiversity

Constructed
wetlands

Densely vegetated water bodies that use
sedimentation and filtration to provide
treatment of surface water runoff

Water quality
Cooling effect
Amenity
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Filter drains and
perforated pipe

Pervious surfaces

Green roofs

Trenches that are filled with permeable
material. Surface water from the edge of
paved areas flows into the trenches, is
filtered and conveyed to other parts of the
site. A slotted or perforated

pipe may be built into the base of the trench
to collect and convey the water.

A type of source control SuDS'’, pervious
surfaces allow rainwater to infiltrate through
the surface into an underlying storage layer,
where water is

stored before infiltration to the ground,
reuse, or release to surface water.

Type of source control SuDS which cover a
building’s roof with vegetation. They are laid
over a drainage layer, with other layers
providing protection, waterproofing and
insulation.

Biodiversity
Water regulation

Water regulation

Water regulation
Cooling effect
Biodiversity

2.8. The Scottish Government’s “Water-resilient places - surface water management and blue-
green infrastructure: policy framework*®” recognises this range of benefits and begins to
set out Scotland’s approach to taking BGI forward, noting that, to do so effectively,
“Scotland should channel support towards actions that contribute to creating great places
that are resilient to future flooding and drainage challenges, and away from activities that
add to our future flooding and drainage burden,”*® and that Scotland “should take a
placemaking approach to achieving blue-green cities and water resilience involving
partners in the public and private sectors, the third sector, individuals and communities.”

2.9. The Scottish Government’s vision for the future of surface water management is as

follows:

“Scotland'’s blue-green towns and cities are thriving water-resilient places designed to adapt

to increased rainfall, river flooding and sea-level rise. They attract people, businesses and

investors because they are great places to be and because they are resilient to climate

change. They provide wide-ranging economic, social, environmental and well-being benefits

to individuals, communities and the nation.”?°

2.10. These blue-green towns and cities can be achieved through the adoption of BGI across the

country.
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3.1.

3.2.

3.3.

Purpose of this paper

. Whilst there is good evidence of the benefits of BGI, which has supported the
development of policies, activities, guidance and toolkits to support its implementation??,
the barriers are less well understood in the policy space. Without a good understanding of
the barriers, the development and implementation of policy which can effectively address
such barriers is likely to be hindered, and thus the ambition for water-resilient
communities in Scotland harder to achieve.

The research and stakeholder discussions, undertaken by the Scottish Government to
inform the policy framework, highlighted that the success of surface water management in
future will only be ensured if all decision makers contribute to water resilience??. Although
the Scottish Government and other relevant partners and organisations have a good
understanding of this need and are working in a coordinated, cross-organisational way to
resolve flood risks, achieving this consistently remains difficult.

To support the Scottish Government’s ambitions to implement effective BGl on a wider
scale and to greater benefit, this paper undertakes an analysis of relevant Scottish and UK
research and evidence to better understand what barriers prevent the successful
implementation of BGI in the policy and stakeholder landscape. The analysis will allow for
a better understanding of what approaches to surface water management can be taken to
successfully adapt communities to current and future climate change impacts.

We expect that the findings will be valuable in enhancing internal understanding on the
topic of BGI, and will support the Consumer Scotland water policy team to best inform the
future plans of the Scottish Government’s approach to achieving water resilience.

3. Methodology

To inform the development of Scotland’s BGI policy agenda, Citizens Advice Scotland (CAS)
undertook desk research on the topic?3. The outcomes of this have been written into this
short literature review, and will be used by Consumer Scotland to inform and influence
future stages of surface water management by the Scottish Government.

The requirement for this research exercise was to consider UK-based sources of evidence.
However, whilst the themes and findings of the report are drawn from UK-based research,
global references are included throughout the text where they relate to types of BGl and
the benefits of BGI, to provide useful background information. In addition, papers which
explicitly applied learning from other locations to implications for the UK have been
referenced where relevant.

The evidence base was limited to open access texts freely available to the researcher at
the time of writing. Key word search of ‘blue green infrastructure’ against the terms
‘barrier’ and ‘challenge’ were used to explore relevant academic articles on open-source
websites??, with further evidence of this kind found by utilising web browser extensions??
to find additional open access articles.
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Note on terminology

Some sources which referenced ‘green infrastructure’ (Gl) and/or ‘blue infrastructure’
(BI) were included for assessment as to their relevance, given that BGl is an
interconnected network of Bl and Gl, and operating on the assumption that the barriers
affecting the two distinctly may also affect BGI too. Of course, BGI may have additional
or distinct barriers.

While articles related to Gl tended not to reference/be applicable to ‘blue’ elements,
some examples where the secondary literature referred to what we would describe as
BGlI, simply as GI, were found.

Other phrases used interchangeably by researchers to refer to BGI (as we would define
it) included ‘sponge cities’, ‘blue-green cities’, ‘blue-green network’, ‘nature-based
solutions’ and ‘sustainable drainage’. The implications for such a wide range of terms
which describe the same type of activity/goal, are explored later in the report.

3.4. The search yielded 175 results. The exclusion criteria were as follows?®:

e Conference papers were removed where they were not peer-reviewed, and
where the findings were likely to appear in the presenter’s portfolio of published
research.

e Articles that did not demonstrate, in the abstract, that they would present
barriers associated with BGI, were removed. If it was unclear as to whether some
portion of the article would be dedicated to barriers, a scan of the article was
undertaken.

e Articles that were focused on very specific aspects of BGl development were also
removed e.g., modelling, assessment of specific techniques and technologies, as
the challenges described in these articles are too specific and technical.

e Alimitation of the open-source repositories used is the inability to filter searches
by location. As such, abstracts/executive summaries were scanned and those
that did not demonstrate that they either had evidence sourced in the UK, or
applied evidence from elsewhere specifically to the UK, were removed.

e Articles published prior to 2012 were removed as the researcher considered
these to be of limited value, given policy developments in this space since this
time?”.
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3.5. In addition to academic sources, a list of key stakeholders was developed by the
researcher based on their own expertise in water policy. The stakeholders provided details
of relevant policy, legislative, procedural, and guidance documents that were
commissioned or published by them or their partners on the topic of BGI. Where relevant,
these are referenced where they provide background or contextual information to the
topic of BGl in Scotland and the wider UK. Sources that provide additional evidence as to
the barriers to successful implementation of BGI, potential solutions and defining an
approach to cross-stakeholder working for BGI, were also referenced.

4. Analysis of sources — Barriers to effective implementation of BGI

4.1. A wide range of potential barriers to the successful implementation of BGl in Scotland
were found from the literature available. These are explored in the sections below.

Physical barriers
4.2. Available space and quality of the space were identified as the two key physical barriers:

Available space

Proportion of urban area (%) England Scotland Wales Great
Britain
Natural land cover: any land cover classified 30% 36.4% 30.2% 30.7%

as being natural in type e.g. grasslands,
orchards, forests. Excludes inland water
bodies which are categorised separately as
‘Blue space’

Blue space 1.2% 1.4% 1.1% 1.2%

Functional green space: any green space 7.1% 8.3% 4.8% 7.1%
that has a specific function in its use e.g.
public parks, playing fields, cemeteries, golf
courses, and allotments

Publicly accessible green space: a subset of 4.9% 5.3% 3.4% 4.9%
functional green space, removing spaces
expected to have restricted entry e.g. golf
courses

4.3. There are approximately 1.77 million hectares of urban area in Great Britain. Of this, 30.7%
is classified as natural land cover, compared with 31% in 2017. On average, Scotland has
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4.4.

4.5.

4.6.

4.7.

4.8.

4.9.

the greenest urban areas. England has a greater proportion of functional green space
relative to urban natural land cover (23.8%), compared with 22.9% in Scotland and 15.9%
in Wales. Although, due to having greener urban spaces, Scotland has more functional
green space relative to urban area (8.3%)%.

In England, the area of available urban greenspace has declined over time. For example,
data from the Adaptation Committee of the Committee on Climate Change shows that the
total area has declined from 63% of urban area in 2001 to 55% in 2018%°. The distribution
of urban parks is also uneven with deprived communities facing more challenges in
accessing high quality green spaces compared to more affluent areas®. It is estimated that
the most affluent 20% of wards in England have five times the amount of greenspace
compared to the most deprived 10% of wards3!. In Scotland, a greater proportion of adults
in deprived areas live more than a 10-minute walk away from their nearest greenspace
compared to adults in the least deprived areas (14% compared to 10% in 2018)32.

The lack of available land for BGI, physical limitations of their performance in that space,
and delays in achieving the full range of benefits due to time needed to develop the site,
e.g., tree maturity, were all examples of how the physical space may limit BGI. Both the
amount and distribution of physical space was referenced in much of the literature as a
potential barrier and noted to be important to consider when planning a BGl intervention.

Quality of space

In 2017, around three-quarters of adults in Scotland (74%) were satisfied or very satisfied
with their nearest area of greenspace, while only 10% were dissatisfied33. However, local
greenspace is perceived to be of a lower quality in deprived areas, with half of those from
the 15% most deprived areas agreeing that the quality had reduced in the past 5 years3*.

There has been an increase in the proportion of adults visiting the outdoors at least once a
week between 2012 and 2018, rising from 42% to 59%3°. Use of green and open space in
Scotland increased more recently due to Covid-19; however, inequalities in visiting persist,
with those of high socio-economic status much more likely to visit than those of low socio-
economic status3®.

The literature highlights that the performance and appreciation of BGI can be positively or
negatively affected by the behaviours and attitudes of those using the space, i.e., that the
quality of a BGI space is dependant to some extent on how it is used. How a BGl space is
used is explored further later in the report®’.

Organisational barriers
Stakeholder cross-working

In Scotland, the management of surface water, including flooding, is a significant and well-
known challenge for responsible authorities. Resolving surface water flooding issues
requires a coordinated effort across organisations, as surface water flooding by its very
nature is complex and can be caused by a combination of factors. However, such a
coordinated approach is difficult to achieve given the limits in the current policy and
regulatory framework: activities and actions are currently acknowledged to be largely
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4.10.

4.11.

4.12.

4.13.

4.14.

4.15.

‘issue-driven’, with different organisations having different, distinct responsibilities for
resolving specific issues.

While responsible authorities generally understand and agree what solutions are required
to address specific identified issues, a nationally consistent approach is lacking, and
organisations can struggle to achieve multiple benefits or align priorities, resources, and
finances into truly joined-up services without taking a more outcome-based approach.
Despite several successful examples across the country, in general, a fully unified approach
to the management of surface water in Scotland encompassing existing-retrofit and new-
build challenges is yet to be achieved. On a more positive note, organisations and
stakeholders in Scotland have recognised a need to move away from an ‘issue-driven’
approach and are enthusiastic about contributing to a reform.

The literature supports the current policy view that BGI development and implementation
is still fragmented, despite the theory and principles being embedded with government
initiatives at many levels. The literature also supports the assessment that the underlying
reasons for the organisational barriers are because organisations are naturally segmented
into sectors, with different vested interests and priorities, and points to an integrated and
multi-stakeholder approach as a key feature in optimising BGI performance.

Of course, such an approach highlights new complexities as to how best to collaborate and
compromise to achieve a collective goal. This conflict is inherent and can only be improved
through increased cross-working between stakeholders. Despite the challenge that weak
governance and unclear responsibilities, due to several institutions being involved can
bring, multi-institution collaboration can also ensure there is the resource, capacity and
buy-in required to support the coordination of projects with multiple drivers, stakeholders,
and novel technologies.

As BGI operates as a network to provide multifunctional attributes and benefits, there are
a wide range of system and organisational interdependencies at play. To support the cross-
stakeholder conversations and decision-making that needs to take place, the literature
notes the importance of establishing dedicated spaces to do so.

Good practice examples highlighted in the literature were found in Learning Action
Alliances (LAA)*. These offer a space for relevant stakeholders from a range of
backgrounds to collaborate and build a consensus around priorities that can be developed
and visionary projects that can be explored. Options can be freely discussed outside the
constraints of existing formal institutional settings.

In Newcastle, for example, representatives from relevant stakeholder groups who can
influence decisions about the adoption of BGI strategies across the city have been
involved, including major stakeholders representing city council departments,
environment, local interest groups, trusts and societies, water companies, academics, and
major landowners. Groups like this can directly contribute to reducing the barriers which
emerge from the relational complexities that inherently exist as part of the development
of BGI*,
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4.16

4.17.

4.18.

4.19.

4.20.

4.21

. As BGlI utilises various components from other urban systems, its success is highly

dependent on shared information between various agencies. Presently however, the
current management structure does not reflect this complexity and mainly mimics
traditional grey infrastructure®?> management®. In addition, there is variation in the scope
and coverage of BGI policy across organisations: such differences perhaps reflect the
different way BGl is perceived and defined in planning authorities and highlights that
greater knowledge exchange is required to enhance a more collective understanding of
and approach to BGI** 4,

Organisational and agency partnerships will need to be reframed if SuDS and BGI
implementation is to be effectively co-ordinated at both the planning and operational
stages. These organisational dependencies have been found to be particularly important to
systems performing multiple functions, since effective management of such systems
require organisational collaboration amongst relevant agencies?®.

The links are different between SuDS and BGI due to their different intended functions and
policy drivers. In Scotland, those with duties and powers relating to surface water
management responsibilities in urban areas include Scottish Water, SEPA, and local
authorities*”. Homeowners and landowners also have responsibilities for managing water
on their land set into legislation, as do engineers, developers, and technicians in designing
and installing management technologies.

There are a wide variety of other players that can influence BGI planning and
implementations, such as non-statutory bodies like Scottish Canals, Forestry Commission,
and Nature Scotland, as well as advocacy groups and NGOs, and the general public. The
lists highlight that there is little overlap with the group of agencies managing BGl, apart
from the agencies with direct responsibility for water functions. Furthermore, wider
stakeholders that might be affected by the application of BGI are often neglected. Thus,
the functional complexity between the urban components and surface water management
have not yet effectively been translated into governance interactions®.

The importance of participatory processes to account for local conditions is generally
accepted as good practice in the literature®. Involving practitioners in the design
processes is crucial, as without it, prospective retrofits are unlikely to succeed. Co-
designing solutions together with practitioners and stakeholders has been found to help to
identify and mitigate a range of potential constraints related, for example, to local
conditions, technological processes, availability of infrastructure, and future
plans®®.Discussion forums, focus groups, and learning and action alliances**have been used
with success to promote stakeholder participation in finding workable solutions for
difficult problems related to flooding and water quality issues®2.

Funding

. Funding is a frequently cited barrier to BGI, often in relation to the limited economic
resource of the responsible organisations, as well as a lack of information on the cost-
effectiveness of BGI longer-term>3 >* 5> | Surface water management programs are typically
enforced by public organisations that tend to select technologies to meet outcome criteria
in the most cost-effective manner®®. Additional services associated with BGlI, such as
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4.22.

4.23.

4.24

4.25.

4.26.

4.27.

4.28

4.29.

reducing urban heat island effects®’ or promoting recreational opportunities, have also
been found to be drivers for adoption when these benefits are quantifiable>2.

This suggests that it is difficult to maintain clear institutional boundaries when assessing
the market and non-market value of BGI because there are likely additional benefits
beyond surface water management BGI brings, and not all of this is quantifiable>®.

Uncertainties about financing mechanisms for BGI can hinder effective policy
development®. The impact of austerity on the planning resources has been noted as
exacerbating this issue, as this has restricted the extent to which local authorities can
embed multi-functionality into policy as well as achieve it on site®..

Funding in a cross-stakeholder environment

. Whilst establishing collaborative stakeholder working as a key principle towards the
success of BGI as part of delivering water resilience places, it is difficult to achieve in
practice and presents challenges. In a collaborative stakeholder setting, funding projects
can become complex, as BGI projects tend to have a range of different objectives,
programme lines, agendas, and timescales to contend with.

Consideration of how, in a collaborative setting, stakeholders prioritise, access, and share
funding resources is required. Establishing a joint funding pot, for example, could support
greater collaboration and streamline the way the project is run; to the benefit of all parties
involved.

Better financing for multi-benefit projects i.e. funding pots that multiple partners can bid
for together, was identified in the literature as a key enabler to unlock more innovation
and uptake of BGI. To enable this approach, finance that will pay for these multi-partner
projects needs to be made available to the right parties, and funding applicants need to be
able to assess the wider benefits of their projects to put robust cases together®?.

There may be lessons for BGI to learn from innovations in the green finance sector. The
New Markets for Land and Nature report®3, and the ‘natural capital’ approach promoted
by HM Government’s 25 Year Environment Plan®* could provide a useful starting point to
map and evaluate the wider benefits of BGI.

Cross-sector stakeholder collaboration: a path to success

. Scotland, and the UK more widely, has recognised the need for meaningful and wide-
ranging engagement with relevant stakeholders, to further climate change adaption
strategies and activities, particularly in relation to surface water management to mitigate
and adapt to flooding.

There is a high-level commitment from the government to transition from less to more
stakeholder engagement in this space, where “decision makers in all sectors contribute to
water resilience”®.
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4.30. The literature shows that different types of stakeholders are motivated to contribute by
different strategies, and that they face different barriers in this space. UK stakeholders in
general identified a lack of shared vision, along with a lack of governmental support and

4.31.

insufficient policy strategies, followed by lack of public interest®®.

The identified need for more stakeholder engagement requires new ways of working
together. Literature exploring UK stakeholders experience with cooperation to date found
the following themes®”:

e When experts and leaders are invited to discuss and exchange ideas, cooperation

is not judged to be complicated

e When technical engineer solutions are sought, cooperation among these experts

is not judged to be complicated

e When sustainable drainage solutions are sought, and when multiple stakeholder

participation is needed, this is judged to be more complicated.

e Cooperation effects on flood management are judged to not necessarily be large,

depending on how it is carried out.

e The current perceived lack of public leadership in this space could be mitigated

with engagement with public representatives who feel the urgency, cooperate,

and could invite others to take action.

4.32. A framework has been developed to support the identification of stakeholder
contributions and barriers they are facing in this space.

Fig. 1 Template for engaging stakeholders in flood management, cited from Soma et Al

(2018)
mf Task Roles g 7 Dealing with barriers

Private

Citizen

NGO

Consumer

Scientist

stakeholder

Government
stakeholder

influencer/
enabler

Evaluator

Extractor/
inputter

Regulator
Affectee

Beneficiary

Lack of
government
support

Lack of

information

Lack of financial
support

Lack of
knowledge

Lack of shared
re-framing

Lack of mutual
trust

Lack of
commitment

Impact
|| assessment

| Cost benefit
analysis

Reflective
dialogue

process

Multi-
| stakeholder
\_involvement

— Deliberative |

Communication
level

Informing ‘

Consulting ‘
Collaborating

Empowering

Early stage
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Framing
influence
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4.33. To help find best strategies for overcoming these barriers. The template has been tested
on two UK stakeholder categories: a building real estate developer, and a public city flood
management organisation, whose answers to the above questions are cited in table 4.
While the sample of stakeholders are too few to claim representativeness of specific
stakeholder groups, the application of the template to identify barriers is still insightful.

Table 4: UK stakeholder responses from Soma et Al (2018)

Building Real Estate Developer Public City Flood Management
Position Both a government and private Government stakeholder
stakeholder
Task role | Carries out tasks as inputter, Carries out tasks as regulator and
extractor, and influencer influencer
Barriers Lack of public leadership Lack of public leadership
Lack of scientific documentation Lack of public coordination
Lack of citizen awareness Lack of citizen awareness
Lack of consumer demand Lack of business awareness

4.34. Application of this framework could serve to mitigate complexity that can arise where
multiple stakeholders and stakeholder types are involved, in order to support improved
communication, engagement, and buy-in to BGI projects.

4.2.5 Legislation, regulation and policy

4.35. Alist of the relevant legislation, regulation and policy related to surface water
management and the implementation of BGIl in Scotland is available via the Scottish
Government® and Susdrain®. These sites also summarise where current responsibilities
for managing and enforcing these activities in Scotland lie across relevant organisations.

4.36. Recent legislation and regulatory developments in this space have supported BGI to be
utilised to a greater extent across the country, but more is needed in this space, as
recognised by the Scottish Government in their latest policy on the matter’®.

4.37. BGl measures put in at the beginning of a design project are often ‘value engineered’ to
bring down costs’!. Large scale reductions in public spending, and the related reduced
resources, capacity and skills in public sector organisations, government agencies and local
authorities’> means that any issues that are not statutory requirements are not routinely
taken forward in decision making’3.

4.38. There is insufficient power within BGI regulations, policies and legislation to incentivise
greater uptake of BGI activities among developers and practitioners. Although current
legislation in England encourages the implementation of SuDS, it does not yet mandate
it’4. Scotland fares slightly better in its legislative journey to date, having mandated all
surface water from new development to be treated by a SuDS before it is discharged into
the water environment’>. However, research reviewing the process of increasing SuDS
uptake in Scotland found that, while the country benefitted from a strong legislative and
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4.40.

regulatory regime that has driven the transition agenda from traditional drainage to SuDS,
it has weak enforcement of regulatory requirements and inspection policies. This results in
reluctance by practitioners to implement the systems, particularly emerging techniques
such as rain gardens and green roofs’®,

Despite concerns among stakeholders as to increased costs of development from using
SuDS’’, recent studies have highlighted that using SuDS can maximise the number of unit
plots on site and reduce the overall cost of implementation’®.

The Building with Nature Standards Framework”? is a useful tool for developing policy
across the UK. It has been designed to be applicable to a wide range of types and scales of
development and policy areas. It supports and enhances effective delivery of BGl in the UK
by promoting a shared understanding of ‘what good looks like” across the whole life cycle
of the site — from the policy framework to early-stage design, through to implementation
and long-term management and maintenance. Developers and policy makers who wish to

have an external verification that their project is an example of high-quality green
infrastructure, and can demonstrate compliance with the Standards, can pursue an
accreditation from the organisation.

Table 5: Building with Nature Standards Framework

Core standards: should be applied across all the below themes

Optimises multi-
functionality and
connectivity

Optimises multi-functionality and connectivity within the
boundary of the project and links with existing and planned for
infrastructure in the surrounding area.

Positively responds
to the Climate

Is designed to be climate resilient by incorporating mitigation
and adaptations that respond to the impacts of climate change.

Emergency The infrastructure is designed to promote low carbon behaviours
and contributes to achieving zero carbon development by
optimising carbon sequestration and demonstrating low carbon
approaches to design, construction, and long-term maintenance.

Maximises Is designed to actively mitigate any unavoidable harmful

environmental net
gains

environmental impacts of development on soil and air quality
and to minimise light and noise pollution. In addition, it delivers
environmental net gains, including improving air and water
quality and wherever possible includes quiet spaces for people
and wildlife.

Champions a context
driven approach

Positively responds to the local context, including the physical
environment, such as landscape and urban character and social,
economic, and environmental priorities, including the evidenced
needs and strengths of existing and future local communities.
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Creates distinctive
places

Is integral to the project and is designed to reinforce local
distinctiveness and/or create a distinctive sense of place.

Secures effective
place-keeping

Is subject to management arrangements that demonstrate a
commitment to effectively implement, establish and maintain
features at all stages of the development process. This should
include details of funding, governance, maintenance, monitoring,
remediation and, where appropriate, community involvement
and stewardship.

Wellbeing standards

Brings nature closer
to people

Is close to where people live, work, learn, play and/or visit, and is
designed to optimise use and enjoyment for everyone across the
year, to maximise health and wellbeing outcomes and to
promote active living for existing and future communities.

Supports equitable
and inclusive places

Is designed to encourage and enable everyone, including those
from vulnerable or excluded groups, to use and enjoy it, to help
reduce health inequalities and to build a shared sense of
community and belonging.

Water standards

Delivers climate
resilient water
management

Is integral to sustainable drainage using above ground features to
manage flood risk, maintain the natural water cycle and improve
water quality within the boundary of the project and at a
catchment scale. The infrastructure is designed to be drought
resistant and wherever possible, includes measures for the
retention and reuse of rainwater.

Bring water closer to
people.

Is designed to integrate water, including areas of standing water,
flowing water, seasonal and ephemeral features, to bring
additional amenity and wildlife benefits.

Wildlife standards

Delivers wildlife
enhancement

Optimises long term and climate resilient net benefits for nature,
by retaining and enhancing existing ecological assets and creating
locally relevant new habitats within the boundary of the project.
Wildlife measures are secured at all stages of implementation
and where applicable, across multiple phases of development.

Page 18 of 31



4.41.

4.42.

4.43.

4.44.

4.45.

Underpins nature’s Creates effective links with existing and planned for ecological

recovery features and networks beyond the boundary of the project to
support the creation and restoration of resilient ecological
networks in the wider landscape.

The Building with Nature Standards Framework could be usefully employed or adapted to
support a wide range of stakeholders to: better understand the wide range of benefits BGI
can provide; develop and deliver programmes of work that aligns to key principles for the
success of BGI, such as place-making and community engagement; better communicate
with other stakeholders on the topic of BGI by sharing the same language and values.

A recent analysis across the 19 local authorities involved in Central Scotland Green
Network (CSGN)2, explored Local Development Plans in relation to their consideration of
the principles established in the Building with Nature Standards Framework. The analysis
found that BGl-related policies were highly variable and that several of these were
incomplete, inconsistent, or weak®?, reinforcing the wider literature’s conclusions that BGI
is currently devalued/deprioritised in the planning process®.

Of the policies analysed, those who scored highly in relation to coverage and wording
tended to reflect more well-established policy areas such as enhancing biodiversity, active
travel routes and open space standards. Whereas the lowest scoring tended to reflect
newer policy areas such as public access to SuDS, maintenance specifications for BGI
components, and the need for early discussions with stakeholders. These new policy areas
are where local authorities have been found to lack the necessary experience or
confidence to raise with developers®.

The inclusion of phrases in regulation, policy and legislation, such as ‘taking into account’
or ‘where possible’ have been found to weaken policy in that they provide an ‘out’ should,
for example, costs be perceived to be too high further down the delivery line®*. The recent
analysis of local authorities’ policy and plans relating to BGI found that while most do
recognise and express the multiple benefits, their effectiveness is likely hindered by the
relatively weak wording used. For example, while the inclusion of the phrase “new
developments should seek to enhance biodiversity as part of the green network”, from
West Dunbartonshire’s Local Development Plan, is strong in its recognition of the
biodiversity benefits BGI can bring, it is weak in that ‘should seek to’ provides scope to
scale back, or even abandon altogether at a later stage in the planning or delivery.

Drawing on the best practice available, a model policy was developed to support
improvements to the design and content of all local plans across all the CSGN local
authorities, which has wider application to other plans®®. This is provided in Figure 2.
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Fig. 2 Suite of model policies derived from best practice examples identified from the
CGSN, adapted from Hislop, Scott, Corbett (2019)

Blue-Green Infrastructure primary policy

Blue-Green infrastructure is integral to place-making underpinned by the qualities of successful
places, and should form part of the design process from the outset in order to provide the
following benefits where possible: water regulation and quality, biodiversity enhancement,

local amenity.

To achieve this developers should:
e Discuss with planning authorities and relevant stakeholders what BGl is appropriate for
the site at pre-application meetings
e Appraise the site for BGI functions, undertake necessary surveying as to habitat,
hydrological assessments, and demonstrate how these have influenced design
e Take opportunities to achieve multifunctionality by bringing BGI functions together

Water management policy Biodiversity policy
Development proposals will integrate Development proposals should conserve
naturalised SuDS features into design of BGI, and enhance on-site habitats as well as
and where they are part of open space those surrounding the site
obligations, will be safe and accessible, creating
attractive and useful spaces

Open space policy Access network policy
Development proposals should meet local Development proposals should maintain
accessibility, quality and quantity standards for and enhance quality and connectivity of
open space and be designed in collaboration access networks integrating active travel
with the community using the space in order to and recreation route into BGI
best meet needs

Stewardship policy
Development proposals provide details of BGI functions and maintenance requests, and who is
responsible for these, and demonstrate funding arrangements for longer term sustainability of
the site: this should all be evidenced before construction begins.

Knowledge and information barriers

Community engagement and empowerment
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4.46. Much of the relevant literature points to co-creating solutions as an important part of
implementing effective BGI. Consideration of how and why local residents might engage
with water infrastructure in a practical way, is an important practise to adopt as part of the
BGI process. Ensuring technical solutions align with community aspirations and needs, will
make them more likely to be accepted and maintained in the long-term®. BGl is not just
the responsibility, of governments, national, regional, or local level authorities, but their
success also relies on meaningful engagement with the community in which the BGI will be
placed.

4.47. Community engagement is needed to achieve changes in behaviour. This can be
approached through communicating potential benefits to encourage communities to
appreciate and value the space. The literature notes that these types of communications
often focus on the amenity that BGI can provide, as this is a tangible benefit®’. However,
the literature also notes that the concept of amenity is rarely unpacked: the theoretical
amenity provided by a SuDS or BGI network is not always reflective of how the community
use or want to use the space in reality, which can result in misaligned targets and actions
between the community and developers.

4.48. Social Practice Theory (SPT) is increasingly being used as a lens to explore behaviour
change within the environmental social sciences, with respect to the greening of
consumption and resource-use®. While there is, as of yet, no studies using SPT in practice
to look at BGIl and the community engagement that should surround its development,
installation and across its life-time, it has been proposed as a framework which could be
usefully applied to BGlI; given the clear need to develop a strong understanding of
communities and their needs, motivations, and capacities for contributing to the design
and management of this type of infrastructure®®.

Social Practice Theory at a glance®

4.49. In contrast to other kinds of behavioural models, which focus solely on individual agency,
SPT seeks to find a balance between structure and agency, on the assumption that human
agency and social structures are shaped recursively: as activities emerge and are enabled
by structures of rules and meanings, these structures are constantly re-enforced and
legitimised in the flow of human action. As such, it is the practices themselves, featuring
both structures and agents together, that form the basis of our social arrangements.

4.50. Attention is therefore no longer focused on individual decision making, but on ‘the doing’
of various social practices and the inconspicuous consumption which forms an integral part
of many practices. Central to social practice theory is the idea that it is through these
engagements with practice that individuals come to understand the world around them
and develop a coherent sense of self.

4.51. Recent iterations of SPT have derived three interconnected elements which frame the
re/production of practices, as set out in Figure 3.
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Fig. 3: Three core elements of social practice

4.52. The literature found potential in the application of SPT to investigate BGI, in that SPT can

4.53.

enhance understanding of potential or actual effects on social practices (whether that be
disruption or enhancement) due to changes introduced to a space. The literature noted
that in future cases of retrofit, populations could be surveyed to identify existing practices
and develop ideas around different groups’ potential for stewardship activities.
Engagement could then be orientated towards these groups to improve buy-in, sense of
ownership, and stewardship potential. With new developments too, the literature noted
that SPT could be usefully applied to hypothesise the ways the community may wish to use
the space and drive interest in long-term stewardship of it. In both cases, an SPT approach
may help with identifying and seeking to accommodate the varied needs of the users,
providing alternative-use spaces for practices that might not fit with others, and
discouraging less socially acceptable practices®’.

Emphasising BGI’s recreational benefits (as relevant to the specific site and community)
could improve sustainability of the site, as surveyed communities have been found to be
more likely to express willingness to engage positively with stewardship practices if the
amenities available included leisure, recreation or play rather than purely exercise or
transit®2. More research is required as to the application of SPT to BGI in order to test its
usefulness in practice, but it appears to have the potential to provide practitioners with a
deeper understanding of potential intersections between existing and new practices, and
to support greater sense of ownership and vested interest from the community.

Long term sustainability
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4.60.

. Debates around the longer-term sustainability of BGI centre principally around the
uncertainty of maintenance costs needed to ensure projected benefits are delivered over
installations’ lifetimes.

Local stewardship has been proposed as one way of supporting longer-term BGI
maintenance®? ®* which might include dissuading negative behaviour such as littering,
encouraging positive behaviours like cleaning and maintenance, or even facilitating
creative use of the space as relevant, such as organising walks or classes. Given the need
for consumer/community buy-in to BGI spaces to make them truly successful, and the tight
financial constraints that relevant local and national organisations work to which may limit
their ability to uphold best-use and maintenance of a site, facilitating volunteer-led
maintenance of BGl is one way in which to take positive action on both these points.

Given that BGl is a relatively new innovation, there is uncertainty as to how these
infrastructures will be used and maintained longer term. Meaningful community
engagement is therefore particularly important to ensure longevity of a site, because the
performance of BGI can be positively or negatively affected by the behaviours and
attitudes of those that use and maintain them after their installation. While the benefits of
BGI are widely reported, negative engagement with infrastructure can cancel these out in
the minds of the community: this can arise particularly when the community has not had
adequate time to participate in, or do not sufficiently value, projects®. Community
engagement is therefore key to driving understanding of the value and impact of water
infrastructure in their lives.

There remains a need to evidence the performance and benefits of BGI through long-term
monitoring, this is not as extensive as researcher and practitioners would like it to be®®,
and this hinders effective analysis of projects, their potential for applicability elsewhere,
and longer-term implications for their sustainability®’.

Vocabulary and terminology

. In assessing the available literature on the topic of BGI, a wide variety of phrases and terms
were used interchangeably to refer to BGI activities. This can hinder the effective
development, delivery and/or assessment of BGI; as previously mentioned, if decision-
makers are expected to work collaboratively, they must be able to ‘speak the same
language’ to do so effectively.

Previous research from Citizens Advice Scotland has found that among consumers and
communities too, water sector terminology, including terms such as ‘surface water
management’ and ‘blue-green infrastructure’ are not well understood and sometimes
misinterpreted. The way this subject is communicated to consumers needs to be
improved, to better meet them at their level of understanding. Enhancing familiarity and
understanding of the phrases used should lead to increased engagement and buy-in from
the consumer/community®,

A cross-country, cross-stakeholder analysis, which explored barriers and opportunities to
bridging the knowledge and practice gap that currently exists between academic and
policy debate as well as how this insight is shared and translated into practice, interestingly
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4.66.

found that the problems that consumers/communities encounter with regards to
awareness and understanding of the terminology the water sector uses, rings true of the
wider stakeholder base as well. The lack of consistent language and terminology was
pointed out as hindering the ability to communicate ideas and concepts effectively across
different groups®. This is related too, to the section on legislation, regulation and policy,
where it was found that the strength of the language used in policy and planning
documents can serve as a barrier to incentivising action where it is weak, and the opposite
where it is strong.

Consumer awareness

. Recent surveying found that despite some consumers acknowledging that blue-green, or
nature-based solutions, should be a priority in Scotland’s response to climate change, most
consumers do not yet see a role for themselves in supporting their delivery'®. Despite the
overall trend of increasing awareness and concern about climate change in the
population!®®, it appears that consumers, in general, are not yet aware of or have not
bought into all of the ways they can contribute to lessening climate changes impacts, as an
individual or as a community.

One of the key benefits of BGI is the fact that individual households and communities are
able to play a part in their adoption and design: not only are consumers able to contribute
to Scotland’s adaptation to climate change in this way but of course BGI brings a host of
potential benefits to a local area for that individual or community to enjoy.

Evidence shows that consumers are largely unaware of the link between water and climate
change!®, and therefore the role water plays in climate adaptation and mitigation.
Enhancing consumers’ understanding of the role water plays in causing, and its potential to
mitigate, climate change impacts, is the first step toward developing a consumer base
which is able and willing to participate in developing BGI.

Understanding the full range of benefits

. Multi-functionality and the provision of multiple co-benefits is fundamental to the growing
appeal of BGI, as is the recognition that many of the unintended, adverse side effects of
grey infrastructure can be avoided by leveraging natural processes and ecosystem
services'%, However, the full range of benefits BGI can offer at a specific site, especially in
relation to amenity benefits, is as yet poorly understood in literature and in practice®.

A lack of appreciation or full understanding of the range of benefits BGI can offer is cited as
a potential barrier to its successful implementation, however this wide range of benefits, if
understood from the perspective of those using the space and communicated effectively
to all stakeholders, can be an enabler to the successful implementation of BGI'%>,

BGI can be seen purely as a cost by local authorities, which can result in the wider range of
benefits not being acknowledged, recorded, or monitored. In some cases, the full range of
benefits BGI can offer can be difficult to quantify which can be problematic when
measures are required to meet defined standards'®®, which perhaps contributes to BGI
initiatives being dropped.
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. Systems thinking provides a means of assessing BGI through the ecosystem services

107 it

provides across the multiple sectors it interfaces with (including transport and housing). It
encourages stakeholders to link components together to support them to take a more
collective, shared view of the system and make decisions that fulfil needs in the round.
This approach can also help stakeholders understand their activities from a sustainable
development perspective, accounting for environmental, social and economic factors. As a
result, they will be able to assess the role of BGl in offsetting their impacts and
contributing to cutting operational costs.

A mapping framework, adapted in figure 4, has been proposed in the literature which can
support a greater understanding of the wide range of urban ecosystems BGI may be
connected to'%, This systems approach can be used for several applications:

e To map the impacts across the system with respect to economic, social and
environmental concerns from a single stakeholder perspective,

e To link all relevant stakeholders based on their operational, causal and/or impact
management,

e To gain a full understanding of the impact of developments and land use change
on urban sustainability,

e To provide justifications for statutory requirements of mitigation measures
responsibilities with respect to the urban sustainable development agenda, and

e To help local authorities reassess how the planning application process is used
for mitigating environmental impacts.

Figure 4 sets out an example of systems thinking in relation to BGlI’s ability to provide
benefits for water, housing, and transport sectors. While the map does not differentiate
linkages by size of importance, it could be adapted to do so to explore and communicate
the value of specific BGl developments.

Fig 4: System Thinking — linking BGI to urban ecosystems, adapted from Brown, Mijic
(2018)
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5. Conclusion

The approaches and theories that were highlighted in the available literature may address
some of the identified barriers to the effective implementation of BGI. In particular two
key themes have emerged that underpin this and Consumer Scotland is interested in
exploring these in more detail with stakeholders:

5.1.1. How can surface water management policy facilitate stakeholder cross-
working, community involvement and support stakeholder commitment to
BGI?

Effective operation of BGl is heavily dependent on communities accepting some
fundamental changes to how water is managed and incorporated within their
communities. As part of developing frameworks that enable stakeholders to work
together, there is a need to identify and consider where opportunities exist in frameworks
for communities to participate and feed-into BGI design and delivery.

5.2.1. How can communication enhance understanding and buy-in, in order to
encourage community engagement and stakeholder collaboration in BGI
projects?

Consideration should be given to how the benefits and effectiveness of BGI can be
monitored, evaluated and shared. Increasing the evidence base for stakeholders,
communities and other interested parties, will support the development of longer-term
modelling frameworks that enable the success and sustainability of BGI to be assessed.
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Annexe — Analysis of barrier types from available literature

Barrier Referenced

Space (Brown, Mijic) (Deely) (Hoanng, Fenner) (Kristov)
Distribution (Brown, Mijic) (Deely) (Hoanng, Fenner)

Funding (Brown, Mijic) (Collins, Chan) (Deely) (Kristov)

(Lawson) (Waylen)

Regulation, legislation, policy and
planning

(Brown, Mijic) (Collins, Chan) (Duffy) (Deely) (Flynn)
(Howarth) (Hoanng, Fenner) (Kapetas, Fenner)
(Hislop, Corbett) (Connop) (Cuminsky) (Lawson)
(Odonnell) (Waylen)

Stakeholder cross working

(Cotterill) (Collins, Chan) (Deely) (Flynn) (Hoanng,
Fenner) (Hislop, Corbett) (Lamond, Everett) (Connop)
(Cuminsky) (Lawson) (Howarth) (Maskrey) (ODonnell)
(Soma) (Wells)

Vocab and terminology

(JNCC) (Deely) (Kristov) (Lamond, Everett)

How a space is used

(Brown, Mijic) (Lamond, Everett)

Customer expectations,
responsibilities

(Kristov) (Lamond, Everett) (Lawson) (Maskrey)
(Ostfeld) (Pacione)

Long term sustainability

(Stevens) (Everett, Lamond) (Cotterill) (Deely) (Flynn)
(Kapetas, Fenner) (Lawson) (Waylen) (Fisher)

Guidance for local authorities,
developers, practitioners

(Cotterill) (Collins, Chan) (Duffy) (Deely) (Hoanng,
Fenner) (Connop) (Lawson) (Waylen) (Wells)

Understanding full range of

(Brown, Mijic) (Collins, Chan) (Deely) (Flynn) (Hoanng,

benefits Fenner) (Kapetas, Fenner) (Kristov) (Ellis) (Howarth)
(Lamond, Everett) (Lawson) (Odonnell) (Williams)
(Wells)

Community (Cotterill) (Deely) (Lamond, Everett) (Garvey) (Ellis)

engagement/empowerment

(Maskrey) (Odonnell) (Pacione)(Ostfeld) (Williams)
(Wells)
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