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Abstract 

There is a strong body of evidence to suggest that climate change and sea-level rise are 

exacerbating coastal flooding and erosion. With a changing climate comes a greater demand 

for proactive adaptation, particularly at the local level where responses to climate change 

need to be delivered in the wider context of existing coastal planning and management. This 

study explores what steps local authorities in the Forth Estuary are taking to prepare for 

coastal climate change. A combined content analysis of planning documents and semi-

structured interviews with key local authority staff has been used to investigate the extent to 

which coastal adaptation considerations are integrated into local planning policy and what 

practical measures have been taken to understand and manage for coastal climate change. 

Challenges in delivering local level coastal adaptation have also been explored.  

The study showed that even with strong national policy drivers for coastal adaptation, few 

local authorities in the Forth Estuary are taking proactive steps to understand and plan for 

coastal climate change. The approach to managing risks associated with coastal flooding and 

erosion was found to be predominantly reactive and ad hoc. Whilst tools are available to 

local authorities to assess future coastal climate risk, coastal adaptation considerations were 

not found to be integrated into local planning policy. The adaptive capacity of local 

authorities was mainly limited by financial constraints. 
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1. Introduction 

1.1. Research context 

1.1.1.  The need for adaptation in coastal areas 

Coastal systems around the world are experiencing the adverse impacts of climate change, 

with significant consequences for the natural environment, human populations and coastal 

economies (Wong et al., 2014). During the 20th century, global mean sea levels rose 

approximately 19 cm (IPCC, 2014a) and are continuing to rise at a current rate of 3.3 (+/- 

0.4) mm per year (Ablain et al., 2015; Cazenave et al., 2014). Rising sea levels have 

contributed to increased extreme sea levels and exacerbated issues of coastal flooding, 

erosion, and damage to natural coastal features (Donovan et al., 2013; Masselink & Russell, 

2013; Nicholls & Cazenave, 2010; Wong et al., 2014). There may also be significant changes 

to waves and sediment transport regimes resulting in the loss of coastal and intertidal habitats 

(Arkema et al., 2013; Jones et al., 2013; Mieszkowska et al., 2013). The effects of these 

impacts on coastal development and infrastructure will vary in magnitude across different 

locations (Wong et al., 2014).  

Observed trends in climate change will continue for centuries, despite global efforts to 

reduce greenhouse gas emissions (IPCC, 2014b). Projections by the Intergovernmental Panel 

on Climate Change (IPCC) suggest global sea levels could rise 0.6 m or more by the 

century’s end due to time-lag between temperature increases in ocean water and the warming 

of the deeper ocean (Nicholls et al., 2007). Increasing attention is therefore being directed at 

the need to plan for and adapt to future climate conditions. While adaptation to the impacts 

of current coastal hazards is already occurring, recent experiences suggest that there are 

limitations in our preparedness for the increased risks associated with climate change (e.g. 

Tompkins, 2005). This has led to calls for more proactive adaptation planning to explicitly 

address the long-term vulnerability and exposure of human and natural systems to coastal 

hazards.  
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This is an issue of particular urgency where observed trends in coastal population growth 

and development are occurring faster than those of the hinterland, potentially increasing the 

number of people and assets exposed to sea-level rise and coastal flooding (Neumann et al., 

2015). Increased urbanisation and utilisation of coastal resources in recent decades has also 

put coastal ecosystems under pressure from a plethora of other human impacts, including 

habitat loss, the depletion of coastal resources, water pollution, alteration of freshwater 

flows, sediment starvation, and increased nutrient loads (Turner, Subak, & Adger, 1996). 

Integrated approaches to coastal management and climate adaptation are required to address 

the complex and potentially synergistic impacts of climate change impacts with other human 

drivers of coastal change (Falaleeva et al., 2011; Klein et al., 2001; Tobey et al., 2010). An 

integrated approach to coastal adaptation is also important since particular adaptation 

measures will be realised in the broader context and objectives of current coastal planning 

and management practice (Few, Brown, & Tompkins, 2007; Tol, Klein, & Nicholls, 2008; 

Wong et al., 2014), which often involves a complex arrangement of governmental and non-

governmental institutions and other stakeholders balancing a multiplicity of other local 

priorities, policies, and competing interests (Moser & Luers, 2007; Tobey et al., 2010). 

Several authors have demonstrated how climate change challenges the governance of coastal 

areas (Falaleeva et al., 2011; Few et al., 2007). This is because implementing adaptation 

often requires responses to be coordinated across different scales of governance and for long-

term decisions to be taken when uncertainty is high (Few et al., 2007; Mukheibir et al., 2013; 

Ranger et al., 2013). 

The institutional dimensions of adaptation are increasingly recognised to be crucial for 

determining the capacity for organisations to respond effectively to climate change. This 

holds particularly true at the local government level where adaptation policy is ultimately 

implemented (Amundsen, Berglund, & Westskogh, 2010; Næss, Bang, Eriksen, & Vevatne, 

2005; Storbjörk, 2007; Urwin & Jordan, 2008). Implementing adaptation in the context of 

coastal planning and management raises several important questions: do coastal 

management institutions have the capacity to respond to the challenges presented by climate 

change? How does climate change sit with other coastal issues and priorities? Is there 

integration of coastal adaptation considerations into other policy areas? Are these 

considerations linked across scales of governance?   
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The Forth Estuary in Scotland has been chosen as a case study through which to explore 

some of these questions. Being one of the first countries to enshrine a requirement to adapt 

to climate change in legislation, Scotland represents a somewhat unique opportunity to 

explore how national level commitments are being delivered at the local level and some of 

the challenges that coastal local authorities might be facing in ensuring communities are 

resilient to the long-term impacts of climate change in the coastal zone.   

1.1.2. Present and future coastal climate risks in Scotland 

Two common coastal hazards experienced in Scotland are coastal flooding and coastal 

erosion. Coastal flooding occurs as a result of the interaction of a number of drivers, such as 

during a storm when strong onshore winds increase water levels close to the shore or when 

low atmospheric pressure temporarily raises the sea level. When these two phenomena 

combine, the result is a storm surge. If the storm surge occurs during high tide it becomes an 

extreme sea level event. On the east coast of Scotland storm surges can raise the sea level 

over 2 metres above still water levels. Combined river and coastal flooding can also occur 

when river waters are unable to discharge into the sea because of high sea water levels. 

Coastal erosion on the other hand is a natural process that occurs when a combination of 

winds, waves and coastal currents shift sediments away from the shoreline. This can be 

particularly pronounced during storm events. Coastal erosion has become exacerbated in 

some locations due to development and other human interventions near the shoreline.   

The risk of damage from these hazards are usually most severe in low-lying areas where the 

shoreline has been modified and developed for infrastructure and settlement. Often this is 

the highly populated and industrialised areas bordering the country’s estuaries. An estimated 

21,000 properties are in areas of coastal flood risk in Scotland (CREW, 2012). Much of the 

country’s road and rail networks are also located close to or even parallel to the coast and 

can suffer damage if sea walls and other protective structures are breached or overtopped 

during a storm surge event. Scotland’s coast also accommodates sites of particular economic 

importance, including critical infrastructure such as industrial ports, power stations, oil 

refineries and water treatment works, which may be vulnerable to flooding. Despite the value 

of coastal assets at coastal flood risk, the issue of coastal flooding has received historically 

less policy attention than river flooding (Ball et al., 2010).  
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Coastal erosion presents a more localised threat in terms of the people and properties affected 

than flooding (DEFRA, 2012). It is estimated that around 12% of Scotland’s coast is in a 

state of erosion (Fitton et al., 2016; Masselink & Russell, 2013). The effects are most 

pronounced in Scotland’s eastern firths where the bedrock is softer and more susceptible to 

coastal processes (Firth et al., 1997; HR Wallingford, 2012). As land is lost to the sea, 

properties and infrastructure may be damaged or lost entirely. Coastal erosion can also 

exacerbate the risk of coastal flooding to assets lying behind the soft coastline by removing 

natural coastal features, such as beaches, dunes and saltmarshes that would otherwise help 

dissipate wave energy (Arkema et al., 2013; Fitton et al., 2016).  

Many of Scotland’s coastal and intertidal habitat areas are threatened by a phenomenon 

called coastal squeeze (HR Wallingford, 2012). This occurs when saltmarshes and mudflats 

are unable to migrate inland in response to sea-level rise due to other land uses in the 

hinterland acting as a barrier, particularly hard sea defences (Mieszkowska et al., 2013; 

RSPB Scotland, 2016). In these instances, the habitat gradually becomes narrowed before 

being lost entirely. 

According to the UK Climate Impacts Programme, over the next century sea-level rise and 

potential changes in the occurence of extreme sea levels are likely to have significant impacts 

on the coastal zone in Scotland (Hulme et al., 2002). Observed trends in mean relative sea 

level1 for Scotland, measured at tide gauges all around the coast, show increases at all but 

one location2 (Woodworth, et al., 2009). Rennie & Hansom, (2011) demonstrate accelerated 

trends in recent rates of relative sea-level rise at a number of Scottish tide gauges, although 

they caution that it may simply reflect natural variability in sea-level changes. Nevertheless, 

what is clear is that relative sea levels around Scotland are rising, albeit at a lower rate than 

the global average.  

Projections provided by the UK Climate Projections 2009 (UKCP09) suggest that relative 

sea levels at Edinburgh will increase over the 21st century between 7 to 54cm (based on the 

lower and higher confidence intervals under a medium emissions scenario) (Lowe et al., 

2009). While mean sea-level rise seems to be contributing to increased extreme sea level 

                                                           
1That is sea level relative to the level of the land. Local changes of sea level are influenced by other non-

climate related processes such as vertical land movement. Measures of land movement around Scotland’s 

coast suggest the rate of relative sea-level rise is reduced by uplifting of the crust (Lowe et al., 2009). 
2 The Shetland Islands show a decrease in relative sea-level change due to coastal subsidence.  
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events (Lowe et al., 2009), patterns in changes related to the frequency of storm surges or 

wave heights are less discernible (Haigh et al., 2016; Menéndez & Woodworth, 2010).  

Evidence for the coastal impacts of climate change in Scotland are summarised in the UK-

wide Climate Change Risk Assessment (CCRA) (DEFRA, 2012) and standalone report for 

Scotland (HR Wallingford, 2012). These assessments suggest that storm surges combined 

with increasing sea levels will exacerbate existing coastal flooding and erosion issues.  

1.2. Project case study: Forth Estuary 

The Firth of Forth, or Forth Estuary, is the largest estuary in Scotland, located on the south 

east coast (Figure 1). It extends 96 km from the tidal limit at Stirling, where the River Forth 

enters into the estuary, to the mouth of the firth between Fife Ness on the northern coast and 

Dunbar on the southern coast. The Firth of Forth is sometimes used to refer to both the upper 

estuary (the Inner Forth) and the outer Firth. The Inner Forth is defined as the area west from 

Stirling to the bridges at Queensferry, while the Firth extends from the bridges to the North 

Sea. The study uses the term ‘Forth Estuary’ to refer to both areas collectively.   

Figure 1. Map of Scotland and the Forth Estuary (Adapted from original image by Eric Gaba. Retrieved 

from Wikimedia Commons.) 
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1.2.1. Physical and natural environment 

The coastline of the outer Firth is extremely varied in terms of coastal landforms, with rocky 

cliffs and platforms, wide sandy beaches backed by sand dune systems, as well as 

saltmarshes and intertidal sand and mudflats. The Inner Forth on the other hand is 

characterised mainly with expansive mudflats backed by saltmarshes, reflecting the much 

lower energy conditions experienced further inside the estuary (Firth et al., 1997).  

The Forth Estuary is highly valued in terms of its complex estuarine habitat systems 

supporting many important species of flora and fauna. Both international and national 

designations cover much of the foreshore and intertidal area, offering protection for the large 

number of waterfowl using the estuary. A number of other locally important coastal sites are 

designated and managed by local authorities and other organisations.  

1.2.2. Human environment 

Over a quarter of Scotland’s population live within the Forth Estuary basin. It has been and 

remains today a focus for settlement, industry and commerce (Forth Estuary Forum, 1999). 

Notably Scotland’s capital city of Edinburgh is located on the south shore, while other major 

settlements include the city of Stirling at the head of the estuary, as well as towns such as 

Kirkcaldy, Musselburgh and North Berwick. Industrial areas include the petrochemical 

complexes and port at Grangemouth, the Torness nuclear power station in East Lothian, and 

commercial ports such as the Port of Leith in Edinburgh and Rosyth Dockyard in Fife. The 

coastal margin also supports picturesque fishing villages, golf courses and agricultural land. 

Many archaeological sites and buildings of historical significance reflect a rich coastal 

cultural heritage in the area 

1.2.3. Coastal issues 

Decades of urban expansion, industrial development, agricultural improvement, and 

recreational pressures have rendered large areas of the coastal zone modified from its natural 

state (Firth et al., 1997). Seawalls, breakwaters and revetments are used to protect low-lying 

settlements, harbours, and infrastructure from flooding and erosion. A history of land 

reclamation for agriculture and industrial use has led to the loss of areas of coastal and 

intertidal habitat, which is particularly pronounced in the Inner Forth where around 50% of 

the intertidal area has been reclaimed (Scottish Natural Heritage, 2011). In Fife, the 
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reclamation of land has also resulted from the dumping of colliery waste on the coast from 

historical coal mining activity which is eroding into the sea. 

Many settlements in low-lying areas of the Forth Estuary are vulnerable to coastal flooding. 

Other settlements situated at the confluence of rivers entering the estuary also face the threat 

of combined river and coastal flooding. The effects of coastal erosion are generally confined 

to soft coast areas of the outer part of the estuary where exposure to wave action is greater.  

The threat of coastal flooding is likely to become more pronounced as urban centres around 

the Forth Estuary expand to accommodate population increases. A number of coastal 

locations are being promoted for development projects, such as the Leith Docks, Granton 

Waterfront and Western Harbour areas of Edinburgh. This could significantly alter the 

pattern of population distribution towards the coast.  

1.2.4. Coastal responsibilities 

Around the Forth Estuary there are many public, private and voluntary organisations with 

coastal responsibilities and interests. Coastal land use and activity is primarily regulated by 

local authorities through the planning system. Local authorities in the Forth Estuary are 

shown in Figure 2.  

 

Coastal decisions are also influenced by national agencies. Historic Environment Scotland 

(HES) and Scottish Natural Heritage (SNH) are consulted by local authorities in relation to 

issues around historic and natural heritage, respectively. The Scottish Environment 

Protection Agency (SEPA) is the strategic flood risk management authority in Scotland.  

Figure 2. Local authorities in the Forth Estuary.  

1  

3  

4 

2  

7  

5  
6

6 

1. Fife Council 

2. Clackmannanshire Council 
3. Stirling Council 

4. Falkirk Council.  

5. West Lothian Council 
6. City of Edinburgh Council 

7. East Lothian Council.  
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Other stakeholders in the Forth Estuary include private and voluntary organisations with 

coastal interests. These include those with responsibility for operating and maintaining 

coastal infrastructure, such as the port, harbour and rail authorities. The latter has 

responsibility for coastal defence assets in areas where the rail line runs along the shore.  

The Forth Estuary Forum (FEF) is a voluntary partnership of organisations, agencies, 

companies and individuals who have an interest in the estuarine area. The FEF attempts to 

guide and influence sustainable use and management of the Forth Estuary by encouraging 

communication and collaboration between these different interest groups.  

1.3. Study objectives 

The overall objective of this study is to investigate the extent to which local authorities in 

the Forth Estuary are preparing for coastal climate change. Local authorities have been 

chosen as the focus of investigation since they have statutory responsibilities related to land 

use planning and undertaking coastal defence. The following research questions will be 

addressed: 

1. Are coastal adaptation considerations integrated into the local planning context? 

2. What measures have been taken by local authorities to understand and manage 

coastal climate change?  

3. What are some challenges for delivering coastal adaptation at the local level? 

To answer these questions, a multi-method approach is adopted, combining qualitative 

document analysis (Bowen, 2009) with a series of semi-structured interviews with key staff 

from the local authorities and SEPA.   

Lessons drawn from this case-study can be used to inform future coastal policy in Scotland, 

as well as provide direction for further research. The study also provides an overview of the 

current state of adaptation activity in the Forth Estuary. This can provide a baseline against 

which progress in delivering the Scottish Climate Change Adaptation Programme as it 

pertains to the coast can be monitored in the context of projected climate change impacts 

and understandings of local capacities to adapt.  
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1.4. Thesis structure 

A review of the theoretical literature on adaptation is provided in Chapter 2, along with a 

description of different coastal adaptation strategies and a discussion on adaptation 

governance. Chapter 3 describes the legislative and institutional context for coastal 

adaptation in Scotland. Chapter 4 provides an overview of the case study area. Chapter 5 

outlines the methodological approach to the study, while findings are reported in Chapter 6. 

Chapter 7 discusses the findings in the context of the literature, provides recommendations 

and makes suggestions for the direction of further research. Conclusions are provided in the 

final chapter.  
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2. Theoretical perspectives on coastal 

adaptation 

Whilst there is still much uncertainty about the rate and scale of change in the drivers of 

climate change impacts (IPCC, 2014a), it is certain that many aspects of climate change and 

its associated impacts will continue for centuries, even if anthropogenic emissions of 

greenhouse gases were stopped immediately (IPCC, 2014a). Adaptation to climate change 

and its impacts has therefore become an important complementary response strategy to  

mitigation efforts (Burton et al., 2002). This Chapter starts by providing a definition of 

adaptation and outlining some of the different concepts and approaches important for 

adaptation to climate change. It then turns to adaption in the coastal zone and illustrates 

common coastal adaptation practices. Finally, the Chapter discusses the governance of 

adaptation.  

2.1. Defining adaptation 

Typologies of adaptation vary (see Smit et al., 2000), however the IPCC defines adaptation 

as an “adjustment of natural or human systems to actual or expected climate change or its 

effects in order to moderate harm or exploit beneficial opportunities” (IPCC, 2014b). The 

goal of adaption is therefore to reduce vulnerability to climate-related hazards. Here 

vulnerability describes the degree to which a system is susceptible to, or unable to cope with 

or recover from, the adverse effects of climate change (Cardona et al., 2012). This suggests 

adaptation can influence a system’s vulnerability to climate change in three ways: by 

reducing the exposure of a system to a particular change; by reducing the sensitivity of the 

system to that change; and/or by enhancing the capacity for the system to adapt (Cardona et 

al., 2012). This means that adaptation can consist of actions beyond just protecting against 

negative impacts, but also building resilience and taking advantage of any benefits from 

climate change (European Environment Agency, 2013). 

Adaptation strategies and actions can take a broad range of forms that can be classified 

according to their attributes such as timing, intent, or mode of implementation (Carter, Parry, 

Harasawa, & Nishioka, 1994; Smit et al., 2000). For example, adaptation responses can be 

considered spontaneous or planned, and can be carried out in response to or in anticipation 

of a change in conditions (Smit et al., 2000). A broad distinction can also be made between 
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measures which implement adaptation decisions, such as technological and engineering 

solutions, and measures which build the capacity of individuals, groups, or organisations to 

be able to prepare for, respond to, or recover from a particular event, such as institutional, 

behavioural, financial, or informational mechanisms (Adger, Arnell, & Tompkins, 2005; 

Smit et al., 2000). 

Adaptive responses can occur through a number of processes and climate change may not 

always the sole motivating factor for adaptation (Berrang-Ford, Ford, & Paterson, 2011). 

Certain actions are already being taken by both public and private actors that do not explicitly 

address climate change, yet can be synergistic with adaptation requirements (Urwin & 

Jordan, 2008). An example would be the restoration of a wetland with the intent to preserve 

the habitat, which simultaneously reduces vulnerability to sea-level rise and storms. The 

literature highlights that adaptive responses are often triggered to deal with the impacts of 

climate variability and extreme events that occur in the absence of climate change, rather 

than to concerns of projected climate change (Berrang-Ford et al., 2011; Næss et al., 2005; 

Storbjörk, 2007). Whilst this approach may lead to institutional changes that could minimise 

future impacts (e.g., Næss et al., 2005), without explicit consideration of projected climate 

change, reactive adaptation measures may become unreliable as climate change impacts 

become more severe. For example, a flood protection scheme designed to protect against a 

100-year coastal flood event today might not offer the same level of protection in the longer-

term if it fails to consider the impacts of climate change on wave heights (Zhu, Linham, & 

Nicholls, 2010). A proactive approach to adaptation planning and implementation therefore 

requires informed and strategic policy decisions based on some level of understanding of 

current and future climate change impacts and vulnerabilities (European Environment 

Agency, 2013).  

The choice of which adaptation strategy to implement is usually determined through a social 

process where measures are shaped to suit the local characteristics of an area (Wolf, 2011).  

However, whether a chosen adaptation strategy will be successfully implemented or not 

depends on adaptive capacity (Adger et al., 2007). The concept of adaptive capacity is 

becoming increasingly important for linking adaptation to discourses on vulnerability since 

often it is the preparedness of society to adapt rather than exposure per se that determines 

vulnerability (Cardona et al., 2012). It deals with the underlying factors and conditions that 

determine the response of a particular society, sector or institution to climate change (Adger 
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et al., 2007).  Broadly, these factors can include financial conditions (Crabbé & Robin, 2006; 

Tribbia & Moser, 2008),  political leadership (Measham et al., 2011; Næss et al., 2005), 

availability of technology (Dessai, Lu, & Risbey, 2005), social norms, values and practices 

(Penning-Rowsell, Johnson, & Tunstall, 2006; Wolf, 2011), information availability (Smith 

et al., 2008), and appropriate institutional linkages (Amundsen et al., 2010; Storbjork & 

Hedrén, 2011). Since low levels of adaptive capacity can constrain adaptation (and hence 

increase vulnerability to climate change), actions may need to be directed towards ‘building’ 

adaptive capacity so as to broaden the range of adaptation options that can be implemented 

(Moser & Luers, 2007). This might include actions such vulnerability and impact 

assessments which establish the necessary knowledge base for targeting adaptation 

responses (Moser & Luers, 2007) or actions which facilitate new institutional arrangements 

to implement adaptation policy (Næss et al., 2005).  It is important to note that having high 

adaptive capacity alone does not necessarily translate into action since a number of other 

barriers can also can hinder the implementation of adaptation measures (Biesbroek et al., 

2013; Moser & Ekstrom, 2010). 

2.2. Strategies for coastal adaptation 

The approaches available for reducing coastal vulnerability to expected climate change can 

usually be grouped into three strategies: protect, accommodate, and retreat (Bijlsma et al., 

1996). Protection involves defending vulnerable areas by either constructing hard coastal 

defences (e.g., seawalls, revetments, groynes, or breakwaters) or using ‘soft’ protection 

measures (e.g. beach nourishment or sand dune restoration). Accommodation is a more 

adaptive approach that includes implementing measures to cope with coastal hazards, for 

example by flood-proofing buildings, using early warning systems or buying flood 

insurance. Retreat options include allowing wetlands to migrate inland, breaching coastal 

defences to allow for realignment of the shoreline or establishing set back zones for 

development (Bijlsma et al., 1996; Klein et al., 2001; Wong et al., 2014). While many of 

these strategies are already employed to deal with existing coastal vulnerabilities, the 

purpose and design of their application may need to adjusted to cope with future conditions 

(Klein et al., 2001). As well as these well-known adaptation strategies, measures to reverse 

‘maladaptive’ trends, such as reducing habitat loss or restricting new development in coastal 

flood plains, can also be considered forms of adaptation. Identifying the optimal coastal 
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adaptation strategy will depend on various contextual factors, not least the value of the land 

or asset under threat (Klein et al., 2001; Wong et al., 2014).  

Traditionally, emphasis has been on using engineered responses to coastal flooding and 

erosion (Klein et al., 2001). In England and Wales it is estimated that around 44% of the 

coastline has been modified for coastal defence (excluding piers and harbours, which also 

function as a structural defence) (Masselink & Russell, 2013). However, hard engineered 

solutions face issues of long-term sustainability in face of sea-level rise and increased 

extreme weather since they tend to restrict natural coastal dynamics (Masselink & Russell, 

2013). Structures such as breakwaters and seawalls interrupt longshore sediment transport 

and can exacerbate erosion problems elsewhere (Brown, Barton, & Nicholls, 2011). Further, 

hard defences can lead to coastal squeeze if coastal habitats get caught between the defence 

and rising sea levels (Pethick, 1993). Recognising the negative impacts of hard structures, 

and the high cost to build and maintain them, many coastal managers have turned to ‘soft 

engineered’ approaches to coastal protection, which aim to work with natural processes 

(Klein et al., 2001). Beach nourishment is an oft-used approach for responding to coastal 

erosion that involves artificially adding sediment to a beach area that has a sediment deficit 

(which is often the underlying cause of erosion). This approach reduces the impacts of 

coastal erosion and flooding by widening and deepening beaches to act as a buffer against 

storm surges and wave impacts (Zhu et al., 2010). Beach nourishment can even be used to 

complement hard defences by reducing the wave energy reaching them. However, even this 

is not a permanent solution to coastal erosion since it requires regular ‘top-ups’ to remain 

effective (Zhu et al., 2010). In some areas the most cost-effective management option might 

be to ‘do nothing’ or even plan to withdraw from the coast entirely. The latter can be done 

by relocating the line of defence landwards of its existing position to allow for tidal 

inundation of the low-lying area and the creation of intertidal habitat between the old and 

new defences (Rupp-Armstrong & Nicholls, 2007). In the context of rising sea levels, 

managed realignment is considered a long-term sustainable measure for enhancing coastal 

resilience since habitats such as saltmarshes can attenuate wave energy and buffer the coast 

against flooding and erosion (Jones et al., 2013). Managed realignment sites also provide 

replacement coastal habitats to compensate for previous habitat losses experienced through 

reclamation and coastal squeeze. Examples of successful realignment projects include Nigg 

Bay in Scotland (RSPB Scotland, 2016) and the Blackwater estuary in southeast England 
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(Garbutt et al., 2006). These have both involved experimental projects of returning 

agricultural land to intertidal habitat. The managed relocation of existing settlements and 

infrastructure inland, although potentially much more controversial (Few et al., 2007), offers 

another potential long-term solution to minimising the risks associated with sea-level rise 

(Abel et al., 2011; Barnett et al., 2014). 

It has been argued that achieving adaptation when there are inherent uncertainties involved 

in long-term planning requires an adaptive management approach (Tompkins & Adger, 

2004). This is where actions taken in the present day ensure flexibility to react to changing 

conditions in the future (Tompkins & Adger, 2004) and is intended to avoid the ‘lock-ins’ 

of an irreversible one-off adaptation decision (European Environment Agency, 2013). An 

adaptive management approach entails that adaptation policies and practices are designed to 

be adjusted as knowledge of the future climate improves, the impacts of climate change 

unfold, or in light of other environmental and socio-economic changes (see Ranger et al. 

(2013) for an example of how flexibility has been built into long-term adaptation planning 

for the Thames Estuary). It is therefore useful to consider coastal adaptation to be an iterative 

process, such as described by Klein et al. (2001). The authors conceptualise coastal 

adaptation as a series of four basic steps: (1) information collection and awareness raising; 

(2) planning and design; (3) implementation; and (4) monitoring and evaluation.  Regular 

monitoring and evaluation of the performance of the implemented adaptation option will 

generate the knowledge to help us understand whether vulnerability to risk has been reduced 

and produce lessons which can inform future policy and practice.  

Klein et al. (2001) also argue that the strategies of protect, accommodate and retreat should 

not sit in isolation from the broader legal and institutional context of existing coastal 

management. This is because the wider governance context and legacies of past management 

can both serve to enable or constrain the implementation of certain adaptation measures. 

Given that many of the options available for addressing climate change and sea-level rise 

broadly overlap with those required to address other current and long-term coastal 

challenges, it is recommended that adaptation be included as part of an integrated coastal 

management approach (Klein et al., 2001; Wong et al., 2014). The potential role for 

integrated coastal zone management (ICZM) to be used as framework for delivering 

adaptation is noted in the literature (Celliers, Rosendo, Coetzee, & Daniels, 2013; Falaleeva 

et al., 2011). ICZM promotes the coordinated application of policies affecting the coastal 
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zone and the integration of objectives across coastal sectors and levels of governance. Tobey 

et al. (2010) argues that many of the good practices and processes of ICZM can be transferred 

to climate adaptation. It is proposed by these authors that improving the effectiveness of 

existing coastal management is an important pre-requisite for being able to address the 

multiple pressures on coastal systems, including those related to climate change.  

2.3. Governing coastal adaptation 

The institutional context of adaptation can be decisive in enabling or constraining the 

planning and implementation of coastal adaptation measures (Storbjork & Hedrén, 2011; 

Tobey et al., 2010). Here the institutional context refers the formal and informal governance 

structures and mechanisms, including laws, regulations and procedures for making decisions 

as well as values, norms and traditions held by the governing actors. A challenge for 

successful adaptation is being able to overcome the barriers that emerge in the governance 

of adaptation (Mukheibir et al., 2013).  

Much of the literature on adaptation recognises the important role played by local 

government in the practical delivery of adaptation measures (e.g., Few, Brown, & Tompkins, 

2007; Measham et al., 2011; Næss et al., 2005; Wilson, 2006). This is because climate 

change impacts manifest locally while vulnerability and adaptive capacity are determined 

by local conditions (Measham et al., 2011). Yet it is also recognised that adaptation to 

climate change involves all levels of governance (Adger, Arnell, & Tompkins, 2005). Local 

governments do not deliver adaptation in isolation: rather they sit within a larger governance 

context that is shaped by the interaction of policies across different scales of management, 

sectors and among government departments (Mukheibir et al., 2013; Urwin & Jordan, 2008). 

This suggests that adaptation decisions taken by local government may depend on adaptation 

decisions occurring elsewhere (Mukheibir et al., 2013). Multi-level governance structures 

are thus needed to address the cross-cutting nature of climate change (Amundsen et al., 

2010).  

Potential challenges to adaptation can arise when institutional arrangements are fragmented. 

In Norway a lack of national level commitment to adaptation was found to have resulted in 

a lack of adaptation activity at the local level (Amundsen et al., 2010). A similar result was 

found by Smith et al. (2008) in their study on the adaptive capacity of municipalities in 
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Australia to respond to climate change issues. Storbjork and Hedrén (2011) suggest that poor 

engagement between administrative units within a local municipality in Sweden was behind 

the lack of mutual ownership for coastal zone management. These examples demonstrate the 

need to develop cross-scale linkages to strengthen institutional capacities to adapt.  

Another key element of adaptation governance is the integration, or ‘mainstreaming’, of 

climate adaptation into existing plans, policies or programmes which may or may not be 

directly related to climate change (Urwin & Jordan, 2008). For example, the need to adapt 

to changing levels of flood risk due to climate change has become built into development 

planning processes and systems in the UK (Wilson, 2006). The mainstreaming of climate 

adaptation across different areas of public policy offers the potential for a more integrated 

approach to adaptation, which is especially important in the absence of an ICZM or other 

coordinated framework for delivering coastal adaptation (Falaleeva et al., 2011). Further, 

when adaptation is aligned with other goals and priorities, mainstreaming has the potential 

to deliver multiple co-benefits without requiring the extra cost of stand-alone climate 

adaptation efforts (USAID, 2009). 
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3. Scottish legal and institutional context 

for coastal adaptation  

This chapter provides an overview of the legislative and institutional landscape pertaining 

to coastal adaptation in Scotland. The first section establishes the wider context of coastal 

management in Scotland and describes attempts to implement ICZM. The second section 

provides the key legislation, policies and institutions for coastal protection and flood risk 

management. The third section describes general responsibilities for adaptation set out in the 

climate change policy in Scotland. The final section provides a list of other policies which 

support adaptation in the coastal zone.  

3.1. Coastal management in Scotland  

Coastal policy and governance in Scotland is still largely characterised by a sectoral 

approach in which different activities and resources are managed using sector-based 

strategies and regulations under the remits of different organisations. As yet there is no single 

national policy or planning framework in which to coordinate sectoral policies and 

objectives. This means that holistic consideration of the impacts of development and activity 

in the coastal zone are generally lacking.  

Attempts to deliver ICZM are being made in some areas of Scotland by non-statutory 

stakeholder groups, termed Local Coastal Partnerships. However integrated plans to address 

development pressures on coastal area and guide the use of coastal resources are lacking. 

The overall delivery of ICZM in Scotland was found to be hindered by unclear roles and 

responsibilities (Scottish Coastal Forum, 2004) and lack of statutory support (Stojanovic, 

Barker, & Barkert, 2008). In 2004 the Scottish Coastal Forum called for improved planning 

and management of the coast and presented a vision for an integrated coastal management 

framework in their A Strategy for Scotland’s Coast and Inshore Waters (Scottish Coastal 

Forum, 2004). The findings of this report were used to inform the former Scottish 

Executive’s own strategy for coasts and seas (Scottish Executive, 2005). Today this 

document appears to have been largely superseded by Scotland’s National Marine Plan, 

which, as applied to the coastal zone, aims to achieve an integrated approach to coastal 

planning and management through an alignment of the marine and terrestrial planning and 
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consenting regimes (The Scottish Government, 2015a). National planning policy in Scotland 

also promotes an integrated approach to coastal planning in which development plans and 

new regional marine plans complement one another (The Scottish Government, 2014c). 

However, it is unlikely that integration of the two planning systems alone will be sufficient 

to ensure integration of objectives in coastal areas since many coastal activities are not 

subject to statutory planning control (e.g., tourism, agriculture and forestry). Areas 

characterised by complex multiple and competing uses such as Scotland’s firths are likely to 

require more detailed management approaches. 

3.2. Flood and coastal erosion risk management 

In Scotland the primary legal framework for the management of coastal flooding and erosion 

issues is provided for by the Coast Protection Act (1949) (hereafter the CPA) and the Flood 

Risk Management (Scotland) Act 2009 (hereafter the FRM Act). Both pieces of legislation 

are implemented by local authorities and other public bodies, however the Scottish 

Government retains overall responsibility for policy on flooding and coastal erosion in 

Scotland. This section considers also considers the land use planning system as it pertains to 

development and coastal flood risk. 

3.2.1. Coastal protection  

The CPA is the main legislative instrument for coastal defence in Scotland, although it is 

now implemented within the wider context of the FRM Act (CREW, 2012). The CPA 

empowers coastal local authorities (termed Coast Protection Authorities) to carry out coastal 

protection works to protect land in their area from erosion or encroachment by the sea, which 

they can do partnership with landowners and other parties. 

Coast Protection Authorities are required to inspect and maintain coastal defence structures 

on a regular basis in the interests of public safety. It is important to note that powers 

conferred under the CPA are permissive rather than duties, which means Coast Protection 

Authorities are not obliged to protect against an eroding coastline. Actions taken under the 

CPA are usually limited to engineering works, subject to statutory planning approval. 

Informal coastal defence schemes that do not require statutory planning approval are also 

common in Scotland (CREW, 2012).  



 

21 
 

Currently there is no strategic approach to coastal defence in Scotland and no single authority 

has responsibility for coastal defence planning; rather it is the landowner’s responsibility to 

protect against coastal erosion, which can include the port, road and rail authorities as well 

as farmers and other private landowners. The CPA does not take account of climate change.   

3.2.2. Shoreline Management Plans 

The lack of national coordination and oversight has been a major criticism of the current 

response to coastal erosion in Scotland. It has reportedly resulted in coast protection schemes 

being implemented without full consideration for how they could impact on other parts of 

the coast (Hansom, Lees, Mcglashan, & John, 2004). In response, Shoreline Management 

Plans, or ‘SMPs’ have been developed in some areas of Scotland where dynamic coastal 

processes are occurring (Hansom et al., 2004). SMPs are non-statutory policy documents 

developed to specifically support coastal defence planning along particular sections of the 

coast (DEFRA, 2006). They were first introduced in 1993 around the coastlines of England 

and Wales to provide a strategic framework for the sustainable management of coastal 

flooding and erosion issues, taking account of natural coastal processes, human and other 

environmental influences (Hansom et al., 2004). SMPs set the policy approach for managing, 

and where appropriate defending against, coastal change. Coastal cells, which reflect natural 

divisions in longshore sediment transport processes, are often used to define particular 

stretches of coast for management (DEFRA, 2006). Only four SMPs exist in Scotland (with 

two under development) covering about 9% of the Scottish coastline (Hansom et al., 2004).  

The process of developing an SMP includes an assessment of the long-term risks to people 

and the developed, natural and historic environment from erosion and sea-level rise over the 

next 100 years. This involves predicting, as far as possible, coastal evolution into the future 

and the implications this will have for existing coastal defences and other coastal assets.  An 

appraisal of preferred coastal defence strategies over the next 20, 50 and 100 years is then 

carried out, taking account of social, environmental and economic costs and benefits. 

Options for coastal defence are broadly defined for a coastal ‘policy unit’ based on one of 

four categories (DEFRA, 2006): 

• Hold the Line – maintaining the existing defence line 

• Advance the Line – advance the existing defence line by building new defences seawards 
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• Managed Realignment – allowing the shoreline to change with management to limit 

extent of movement 

• No Active Intervention – no further investment in coastal defences or operations. 

SMPs can be used to inform LDPs and planning applications, although there is no statutory 

basis requiring this. Although SMPs are not suitable for all sections of the Scottish coast, the 

lack of SMPs in other areas has meant that coastal policy is often unclear. Additionally, there 

is no specific guidance for preparing SMPs in Scotland. An issue for SMPs in Scotland is 

that they have often been adopted without the guarantee of public funding to ensure the 

delivery of the policies they set out (Ball et al., 2010).  

3.2.3. Flood Risk Management Planning 

The FRM Act has introduced a framework for assessing and managing flood risks from all 

sources in a more coordinated and sustainable way (The Scottish Government, 2009). It has 

placed duties on local authorities, SEPA, Scottish Ministers and others to work 

collaboratively towards an overall reduction in flood risk in Scotland.  

SEPA is Scotland’s national flood forecasting, flood warning and strategic flood risk 

management authority. In 2011 SEPA published the first National Flood Risk Assessment 

for Scotland, which helped identify areas where flooding is considered a strategic issue. 

SEPA has also produced flood hazard and flood risk maps to improve awareness and 

understanding of the causes and consequences of flooding. These flood maps are a key tool 

for local authorities to use in land use planning. Although the FRM Act does not introduce 

duties to manage coastal erosion, SEPA has also published maps to show areas susceptible 

to coastal erosion. 

At the heart of the new approach to flood risk management planning are statutory Flood Risk 

Management Strategies (FRMS) for Scotland, which were developed by SEPA in 

collaboration with local authorities and other partners. FRMS take a risk-based approach 

based on the best available evidence to identify the most sustainable measures for tackling 

flooding (The Scottish Government, 2009). A strategic assessment of future flood risk using 

UKCP09 climate change projections was used to inform the FRMS.   
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Local Flood Risk Management Plans (LFRMP) then take each FRMS and provide detail on 

how and when the actions in the strategy will be delivered locally. Scotland has been divided 

into 14 Local Plan Districts (LPD) for this purpose based on river catchments. Within each 

LPD there is a LPD Partnership with a lead local authority who is responsible for 

coordinating the development and delivery of their LFRMP with other local authorities. 

Membership of these partnerships include local authorities and SEPA.  

The delivery of actions defined in FRMS have been prioritised into six-year planning cycles. 

The first cycle runs from 2015-2021. Under the FRM Act, local authorities are granted 

powers to implement a range of structural and non-structural measures to manage flooding. 

Scottish Government guidance on sustainable flood risk management recommends a shift in  

emphasis away from engineered solutions towards measures that work with natural 

processes and deliver multiple social and environmental benefits (The Scottish Government, 

2009). Funding for flood defence in Scotland is included in a General Capital Grant given 

to the local authorities from the Scottish Government. This funding is used to bring forward 

flood protection schemes and other works identified in the FRMS. No specific funding 

source exists for coastal defence works and coastal erosion is not mentioned in the FRM Act.  

3.2.4. Land use planning 

Local authorities, as operators of the planning system in Scotland, are required under the 

Town and Country Planning (Scotland) Act 2006, as amended by the Planning etc. 

(Scotland) Act 2006, to prepare a local development plan (LDP) for their area and update it 

every five years. LDPs are used to establish a spatial strategy for new development and 

define policies for guiding decision-making. In Scotland’s city regions LDPs must adhere to 

the relevant Strategic Development Plan (SDP) which deals with region-wide issues such as 

housing and transport. The SDP is developed by a Strategic Planning Authority. To ensure 

that a consistent approach to planning is adopted across Scotland, Scottish Ministers set out 

their priorities for the operation of the planning system and the development and use of land 

in Scottish Planning Policy (SPP).   

SPP recognises that planning can play an important role in reducing the vulnerability of 

planned coastal development to flooding. It states that LDPs “…should recognise that rising 

sea levels and more extreme weather events resulting from climate change will potentially 

have a significant impact on coastal and island areas, and that a precautionary approach 
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to flood risk should be taken”. It goes on to say that LDPs should “confirm that new 

development requiring new defences against coastal erosion or coastal flooding will not be 

supported except where there is a clear justification for a departure from the general policy 

to avoid development in areas at risk” (SPP, paragraph 88).  

To facilitate a precautionary approach to coastal flood risk, a flood risk framework has been 

developed to guide development planning (see Table 1.). SPP recommends development be 

avoided in areas of medium to high flood risk wherever possible. Local authorities are also 

advised to take account of both current and future flood risk when applying the framework. 

SPP directs the planning system to protect the undeveloped functional flood plain (defined 

as an area having a greater than a 1-in-200 year probability of flooding) and recommends 

for LDPs to identify areas where working with natural features and processes, including 

realignment of the coast, could contribute to reducing flood risk.  

Both strategic and local-level flood risk assessments are tools which are used by local 

authorities to support consideration of flood risk in the development planning process. 

Where a Strategic Flood Risk Assessment (SFRA) is embedded as part of a wider Strategic 

Environmental Assessment3 for the LDP, it can be used to influence the location and design 

of new developments and critical infrastructure to ensure they are not at risk of flooding.  

Table 1 SPP Flood Risk Framework (adapted from SPP) 

Category of risk  Types of suitable/unsuitable development 

Little or No Risk  

Annual probability of flooding is less than 

1-in-1000 years. 

No constraints on development due to 

flooding. 

Low – Medium Risk  

Annual probability of flooding between 1-

in-1000 and 1-in-200 years. 

Suitable for most development. 

Development located in upper end of the 

probability range or vulnerable uses may 

                                                           
3 All Scottish public bodies are required under The Environmental Assessment (Scotland) Act 2005 to assess, 
consult and monitor the likely impacts of their plans, programmes and strategies on the environment.  
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require a flood risk assessment. Unsuitable 

for civil infrastructure. 

Medium – High Risk 

Annual probability of flooding greater than 

1-in-200 years. 

May be suitable for: residential, 

commercial and industrial development 

within built up areas provided flood 

protection measures in place; essential 

infrastructure within built up areas if 

designed and constructed to remain 

operational during floods and not impede 

flood flow; recreational, sport and other 

amenity uses provided appropriate 

evacuation procedures are in place; and 

temporary job-related accommodation.  

Generally unsuitable for: civil 

infrastructure and other vulnerable uses; 

additional development in undeveloped 

and sparsely developed areas, unless a 

location is essential for operational 

reasons; new caravan or camping sites. 

 

 
Flood Risk Assessments (FRA) are normally required to assess the impact of flood risk on 

individual developments in areas which have been identified to be at medium to high flood 

risk. These are provided in support of planning applications and identify the most appropriate 

mitigation options for managing flood risk.  

SEPA has produced technical flood risk guidance to support the production of FRAs. 

Consideration of climate change at the site assessment level is recommended (SEPA, 2015). 

For coastal flooding this means applying the UKCP09 projections for sea-level rise. SEPA 

also recommend applying freeboard on top of any climate change allowance to account for 

uncertainty associated with wave overtopping. Although the ultimate responsibility for 

determining planning applications rests with the local authority, SEPA is a statutory 
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consultee in the land use planning process for issues related to flood risk.  This means that 

advice provided by SEPA carries considerable influence in the planning outcome.  

3.3. Climate adaptation policy  

3.3.1. Legislative framework 

The main driver for adaptation in Scotland comes from the Climate Change (Scotland) Act 

2009. It establishes a legal framework for both mitigating and adapting to climate change. 

In terms of adaptation the 2009 Act requires Scottish Ministers to develop a programme  

setting out objectives, policies and proposals to address the risks and opportunities facing 

Scotland from climate change which have been identified in the UK Climate Change Risk 

Assessment (CCRA). The 2009 Act also places duties on public bodies with respect to 

climate change. 

3.3.2. UK Climate Change Risk Assessment  

The CCRA presents the latest evidence on risks and opportunities of climate change for the 

UK to the year 2100. It is produced every five years under the UK Climate Change Act 2008. 

The first CCRA was published in 2012 and an Evidence Report to inform a second CCRA 

was published in 20164, alongside a national summary for Scotland (Committee on Climate 

Change, 2016b). The second CCRA differs from the first in that it is intended to advise only 

on the most urgent priorities requiring adaptation action. Urgency scores have been assigned 

to each risk, taking account of current and planned future adaptation activity. The second 

CCRA also highlights gaps in understanding which require further research to determine the 

best course of action. Several key risks identified as priorities for further action and research 

in Scotland relate to flooding and coastal erosion.  

3.3.3. Scottish Climate Change Adaptation Programme 

In 2014 the Scottish Government published its first statutory Scottish Climate Change 

Adaptation Programme (SCCAP) to address the most important risks in the first CCRA. The 

SCCAP establishes Scottish Ministers objectives in relation to adaptation to climate change 

                                                           
4 Each of the chapters making up the Evidence Report can be found here: https://www.theccc.org.uk/uk-

climate-change-risk-assessment-2017/ccra-chapters/ 
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across three themes: ‘natural environment’, ‘buildings and infrastructure networks’, and 

‘society’. It then provides a summary of current policies, plans and actions underway to meet 

these objectives. Although the SCCAP is a government-led programme, it is intended that 

the policies and proposals will be delivered collaboratively with other agencies, public and 

private sector organisations, utilities, voluntary organisations and communities (The Scottish 

Government, 2014a). 

An independent evaluation of the SCCAP for meeting its objectives was carried out by the 

UK Committee on Climate Change Adaptation Sub-Committee (ASC) in 2016 (Committee 

on Climate Change, 2016a). It found that overall progress was being made in delivering the 

SCCAP policies and proposals. However, it noted that not all climate risks identified in the 

CCRA were included in the SCCAP. It also identified gaps in the existing policy framework 

and in some instances where progress in managing vulnerability was unknown or lacking.  

Notably it pointed out that policies for managing coastal change were not well developed in 

Scotland. However, given that coast flood and erosion risks were considered in the second 

CCRA as issues requiring more urgent action, it is likely this gap will be addressed in the 

next SCCAP which is due to be published in 2019.  

3.3.4. Public Bodies Climate Change Duties 

Local authorities and other public sector organisations5 have a key duty under Part 4 of the 

2009 Act to exercise their functions in the way best calculated to deliver climate adaptation. 

The duty also states that all public bodies need to be resilient to future climate and to plan 

for business continuity in relation to delivery of their functions and services to the wider 

community. Compliance with the duties is a legal obligation and the Scottish Government 

has produced guidance6 to support this. A recent Scottish Government Order7 also requires 

public bodies to report annually on their compliance with their climate change duties. The 

Public Sector Climate Change reports8, supported by the Scottish Sustainable Network 

                                                           
5 Public bodies are organisations that operate independent from the central government but still report to and 

receive much of their funding from it. 
6 Public Bodies Climate Change Duties: Putting them into practice: 

http://www.gov.scot/Resource/Doc/340746/0113071.pdf 
7 The Climate Change (Duties of Public Bodies: Reporting Requirements) (Scotland) Order 2015: 

http://www.legislation.gov.uk/ssi/2015/347/contents/made 
8 Public Sector Climate Change Reports can be found here: 

http://www.keepscotlandbeautiful.org/sustainability-climate-change/sustainable-scotland-network/major-

players-and-climate-change-reports/ 
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(SSN), include a section to track how public bodies are assessing, managing and monitoring 

their climate risks.  

3.4. Other relevant policy drivers 

In addition to the specific legal and institutional contexts described above for dealing with 

coastal flooding and erosion issues, coastal adaptation will also likely be influenced by a 

number of other national level policies, plans, and strategies. The key ones which contain 

provisions supporting adaptation at the coast are described here. It is noted that other policy 

areas also require actions that indirectly support or undermine resilience to climate change 

impacts on the coast (e.g., civil contingency planning or economic development policies). 

However, it is beyond the scope of this project to detail these all here.  

3.4.1. River Basin Management Plans  

River Basin Management Plans (RBMP) are implemented in Scotland under the Water 

Environment Water Services (Scotland) Act 2003. They provide a tool through which to 

deliver strategic improvements to the physical and ecological condition of water bodies, 

including estuaries and coastal waters. It is recognised that there is a need to protect and 

enhance coastal and intertidal habitats under threat from rising sea levels and coastal 

squeeze. It is also recognised that taking forward restoration measures, such as the creation 

of new intertidal habitats through managed realignment or by restoring natural sediment 

transport processes, can offer a number of long-term benefits, including sustainable flood 

risk management and enhanced resilience to climate change. Flood risk management and 

river basin planning processes are closely linked through their planning cycles and 

supporting legislation. 

3.4.2. The Scottish Biodiversity Strategy  

The Scottish Biodiversity Strategy9 is a high level strategy for delivering biodiversity 

conservation and enhancement. It sets out a number of principles and approaches which are 

intended to be delivered by various organisation through other plans, policies and 

programmes. For the coastal environment, it has as an outcome that they will be “managed 

                                                           
9 Scotland’ Biodiversity Strategy is comprised of two parts: the 2020 Challenge for Scotland’s Biodiversity 

and the Scottish Biodiversity Strategy: It’s in Your Hands (2004).  
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to help adapt to pressures from climate change” (2020 Challenge, p. 69). The strategy also 

promotes the need to “plan in advance for coastal adaptation…taking account of valuable 

natural protection afforded by coastal habitats and landforms that are allowed to adjust 

naturally.” (2020 Challenge, p.68). One way it sees this being delivered is through the 

development of strategies for coastal zone management.  

3.4.3. National Planning Framework 3 

The National Planning Framework 3 (NPF3) provides the statutory framework for long-term 

spatial development in Scotland (The Scottish Government, 2014b). The NPF3 sets out the 

Scottish Government’s national development and other spatial priorities over the next 20 to 

30 years. It promotes the need for urban infrastructure to be more resilient to the impacts of 

climate change. In coastal locations, it recognises that “land use change may be needed to 

achieve more sustainable and resilient patterns of development in the long-term” (NPF3, 

p.46). It promotes consideration of other issues such as coastal erosion into planning 

decisions. Local authorities are required to reflect national planning policy within their 

LDPs.  

3.4.4. National Marine Plan 

The National Marine Plan (NMP), established under the Marine (Scotland) Act 2010, sets 

out strategic policies for the sustainable development of Scotland’s marine resources and 

establishes a framework for marine planning. Under the auspices of the NMP, a system of 

regional marine plans will also be developed to outline policies and priorities for marine 

planning at a more local scale. It is expected that Regional Marine Plans will be aligned with 

LDPs to reflect coastal areas suitable for development, taking account of SEPA flood maps. 

Marine planning has a role to play in coastal adaptation by ensuring that development and 

activities in the marine environment do not have an adverse impact on coastal processes, 

contribute to coastal flooding and are resilient to the risks associated with coastal change. It 

also places an obligation on marine planners and other decision makers to “act in the best 

calculated way to mitigate, and adapt to, climate change” (NMP, p.18) (The Scottish 

Government, 2015b). 
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4. Methods 

4.1. Research design 

Recognising that adaptation decisions are shaped by both high level policy commitments as 

well as by the actors responsible for implementing them, this project employed a combined 

top-down/bottom-up analytical perspective as described by Urwin & Jordan (2008).  This 

meant the project was undertaken in two stages: a content analysis of key planning 

documents, followed by semi-structured interviews with staff in five local authorities and 

SEPA.    

4.2. Document analysis 

Document analysis is a qualitative research tool used to systematically review and evaluate 

documents (Bowen, 2009). This method has been adopted to examine the extent to which 

adaptation is integrated into local planning policy in the coastal zone. First, the content of 

key statutory and non-statutory planning documents was reviewed. This included local and 

strategic (regional) development plans and their associated documents (e.g. Supplementary 

Guidance, Technical Notes and Design Guidance)10. These were gathered from the local 

authority websites. Content in each document was appraised for the following:  

1. Is there a policy related to coastal flooding and/or erosion? 

2. Is there a policy related to planning at the coast? 

3. Are references made to sea-level rise or other coastal change? 

4. Is adaptation was referenced as an objective or outcome? 

To help locate appropriate sections in the document for analysis, a key word search was 

conducted using the terms “climate”, “adapt”, “coast”, “flood”, “erosion”, and “sea level”.   

                                                           
10 Some local authorities were in the process of updating their LDPs and associated policies and 
guidance at the time of research. It was considered that emerging, or proposed, LDPs provide a 

good indication of future policy and were thus reviewed in place of adopted plans where present. In 

the case of the SDP, both the adopted and proposed plans were reviewed as current LDPs will have 

been influenced by the policy principles provided in the iteration relevant at publication.  
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Strategic Environmental Assessment (SEA) and SFRAs were also reviewed for each of the 

relevant development plans. This was to determine if the allocation of land for development 

in the respective LDP had been informed by considerations of climate change. It was also 

noted if a local authority had produced a SMP. 

4.3. Semi-structured interviews 

4.3.1. Participant selection 

The study uses semi-structured interviews as a data collection methodology to gain an 

understanding of whether the local authorities were aware of the potential coastal impacts of 

climate change for their area, to elicit examples of measures being taken to understand and 

manage coastal climate risk, and whether there were perceived challenges for delivering 

adaptation at the coast. Initial contact was made by email to the team in each local authority 

responsible for flooding. In most cases a flooding officer or equivalent agreed to be 

interviewed. In one case the query was directed to the planning team and in another to the 

countryside management service (see Table 2. for a breakdown of the interview sample). 

The flooding team in West Lothian Council declined to take part in the study and attempts 

to contact Falkirk Council were unsuccessful. A staff member in SEPA was also asked to 

participate in an interview to provide a more strategic perspective on coastal flood risk 

management in the Forth Estuary. 

In two of the local authority interviews (City of Edinburgh and Clackmannanshire Councils) 

a member of staff whose remit covered climate change was also invited to take part by the 

primary contact.  

Table 2. Interview sample 

Interview number Remit Organisation 

INT01 Flood prevention / climate 

change 

City of Edinburgh Council 

INT02 Flood prevention / climate 

change 

Clackmannanshire Council 
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INT03 Countryside management East Lothian Council 

INT04 Coastal management Fife Council 

INT05 Development planning  Stirling Council 

INT06 Flood Risk Management 

Planning 

SEPA 

4.3.2. Interview procedure 

The interviews were carried out between January and February 2017. Each interview lasted 

between 40 minutes and 1 hour 20 minutes and took place in the participants’ place of work. 

Interviews were recorded using a digital voice recorder and guided by a pre-prepared topic 

sheet of open-ended questions (see Table.3). 

Table 3. Semi-structured interview questions 

Theme Interview questions 

Current coastal priorities  1. What are the main coastal 

management issues/priorities in 
your area? 

 

2. How are these being addressed by 
your organisation? 

 
3. How might climate change interact 

with these? 

Awareness of coastal climate risks 4. Please have a look at the 
accompanying information on 

coastal climate risks identified in 
the UK Climate Change Risk 

Assessment. Which of these risks 

do you consider relevant for your 
coastal area now/in the future?  

 
5. Have there been any vulnerability 

assessments of your coastal area 

with regards to potential climate 
change impacts? If yes, what 
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information was used to inform this 

assessment? 

Managing coastal climate risks 6. Can you give examples of how 
coastal climate risks are currently 

addressed by your organisation?  
 

7. How are they accounted for in your 

organisation’s planning process? 
 

8. Which areas of your organisation 
have responsibility delivering 

coastal adaptation?  

 
9. How do you perceive Local 

Government’s role in coastal 
adaptation generally? What about 

the role of other actors? 

 
10. Have you consulted with 

neighbouring local authorities and 
other stakeholders for coastal 

management? If yes, who have you 

consulted? 

Challenges for delivering adaptation 11. What are some of the challenges 

for addressing climate change in 
coastal planning and management? 

 

12. How might coastal climate risks be 
better incorporated into planning? 

 
13. Do you consider your organisation 

to have access to the relevant 

information and analytical tools to 
assess and manage coastal climate 

change impacts?  
 

14. Do you consider existing 

governance structures and 
processes appropriate for assessing 

and managing coastal climate 
change impacts? If not, why? How 

might this be improved?  

 

Flexibility was retained in the interviews to allow the researcher to sequence questions based 

on the nature of the interview and to explore new topics as they came up (Bryman, 2012).  
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At the beginning of each interview the participants were provided with a description of the 

project aims and asked to read and sign an interview consent form (see Appendix 1.). The 

consent form ensured that responses would be treated anonymously. Participants were also 

provided with the option to receive a copy of the interview transcript to verify its accuracy 

before being used in the analysis.  

4.3.3. Transcription and analysis 

Interviews were transcribed verbatim by the researcher and analysed qualitatively using 

NVivo 11 for Windows. Coding was used to organise and sort the data (Bryman, 2012). This 

was achieved through close reading of the interview transcripts and assigning passages of 

text individual codes to reflect what was being said by each of the participants. The process 

started using high-level themes which were pre-set according to the interview questions (see 

Table 3). These provided the initial framework for the coding process (inductive coding). 

Subsequent codes were developed based on the content of the interviews (deductive coding).   

The analysis was centred on identifying connections between ideas to answer the research 

questions. Key anonymised quotations are used to elucidate the discussion and secondary 

sources have been used for triangulation of findings where appropriate. 
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5. Results 

5.1. Adaptation in local planning policy 

Mainstreaming climate change considerations into existing plans, policies and strategies is 

necessary to provide a driver for adaptation. The first research question addressed in this 

study was whether coastal adaptation considerations were integrated into the local planning 

context. It was highlighted earlier that strong policy support exists at the national level for 

coastal adaptation, particularly in SPP. The document analysis reveals how local authorities 

have translated these national commitments into the local planning policy framework 

through LDPs and their accompanying guidance documents. The analysis also looked at how 

climate change might have influenced choices about the location of development in LDPs 

through the SEA process.  

5.1.1. Local Development Plans 

Land use tends to be managed by local authorities through development approvals. Local 

authorities use LDPs to guide the location and layout of new development. Often LDPs are 

established under a planning policy framework provided by a SDP. In this study, the LDPs 

of City of Edinburgh, East Lothian, Fife and West Lothian Councils sit under the SDP for 

Edinburgh and South East Scotland. The SDP is intended to provide the long-term spatial 

planning strategy for where development should be promoted by local authorities in the ‘city 

region’. At the time of writing the adopted SDP was being updated. A summary of the 

content analysis of development plans and their associated documents are presented in Table 

4.  



 

 

Table 4: Coastal adaptation and local planning policy 

Strategic/local 

authority 

Document 

reviewed 

Plan period Has policy 

related to 

coastal flood 

and/or erosion 

risk 

Has specific 

policy related 

to planning at 

the coast   

References sea-

level rise or other 

coastal change   

References 

adaptation as an 

objective or 

outcome 

Regional policy        

SESplan Adopted SDP 

(SDP1)  

2013 - 2032 Yes – flooding  No No Yes 

Proposed SDP 

(October 2016) 
(SDP2)  

2018 - 2038 Yes – flooding  No No   No 

Local policy        

City of Edinburgh 

Council  

Edinburgh LDP  
 

Undefined Yes – flooding  No No Yes 

Edinburgh Design 
Guidance 

 

N/A Yes – flooding No No Yes 

Clackmannanshire 

Council  

Clackmannanshire 
LDP  

 

To 2035 Yes – flooding  Yes Yes  Yes 

Supplementary 

guidance 4: Water 

 

N/A Yes – flooding  No No Yes 

East Lothian 

Council 

Proposed East 

Lothian LDP (2016) 
(+ Technical Notes) 

 

Undefined Yes – flooding  Yes No  Yes 



 

 

Falkirk Council Falkirk LDP (+ 
Technical Notes) 

 

To 2034 Yes – flooding No No Yes  

Fife Council  Proposed FIFEplan 
(February 2017)  

 

2014 - 2026 Yes – flooding 
and erosion 

No No No 

Making Fife’s 

Places: Planning 

Policy Guidance 
 

N/A Yes – flooding No No No 

Stirling Council  Proposed Stirling 
LDP (2016) 

 

2017-2037  Yes – flooding  No No Yes 

Supplementary 
Guidance 18: 

Planning and Flood 
Risk Management 

 

N/A Yes – flooding  No Yes Yes 

West Lothian 

Council 

Proposed West 
Lothian LDP 

(October 2015) 

To 2024 Yes - flooding No No Yes 

Supplementary 

Guidance: West 
Lothian Flood Risk 

and Drainage 

N/A Yes – flooding No No No 
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The current iteration of the SDP directs LDPs to contribute to adaptation by locating 

development away from areas of medium to high flood risk. Each of the seven LDPs were 

initially reviewed to see how far they recognised adaptation as a local priority. It was found 

that six LDPs considered adaptation to be a strategic objective or outcome to be delivered 

through its policies. Some of the plans, such as the Clackmannanshire LDP, specifically 

referenced duties placed on them under the Climate Change (Act) 2009 to deliver adaptation. 

Other plans framed adaptation specifically within the context of avoiding or reducing flood 

risk. The Falkirk LDP, for example, has an outcome that by 2034, “the area will be resilient 

to heightened flood risk…and avoided new development in floodplains and other vulnerable 

areas” (Falkirk LDP, p.6). The Proposed LDP for Fife does not reference the need to adapt 

to climate change as an overarching policy issue, but rather addresses climate change in 

specific policies (e.g. for flooding).  

All the LDPs contained a policy to address the issue of development and flood risk. 

Generally, LDPs were found to adopt a precautionary approach to flood risk as promoted by 

SPP flooding policy, stating that proposals for development would only be accepted in areas 

that are at risk of flooding when in accordance with the SPP flood risk framework and where 

the developer has used an FRA to demonstrate how flood risk issues could be mitigated. A 

wholly avoidance-based approach is not adopted in any LDP. For example, despite areas of 

Edinburgh’s waterfront identified to be at medium to high risk of coastal flooding, it is stated 

in the LDP that, “The LDP does not prevent development in such locations but will require 

all proposals to consider and address any potential risk of flooding” (Edinburgh LDP, 

paragraph 43). The Planning Officer at Stirling Council noted that reducing flood risk 

through avoidance in the first instance is increasingly becoming recognised as a priority:  

“Nobody wants to buy a new house where there are flood risk issues. We’re trying to avoid 

getting to that stage now – it’s more and more about preventing flood risk rather than 

trying to just work with it.” INT05 

Where flood risk cannot be avoided, measures to protect against or manage flood risk are 

assessed as part of a FRA. SEPA recommends that building ground floor levels sit above the 

predicted flood level, which they recommend should include an allowance for changes to 

flood levels due to climate change. Interviews with flooding officers confirmed that they 

would be looking for FRAs to show how the predicted impacts of climate change on flood 

risk at the site have been taken into account.  
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Identifying and protecting areas of undeveloped land in the coastal zone from future 

development represents the most proactive and sustainable approach to managing future 

flooding issues. Clackmannanshire and East Lothian Councils are the only local authorities 

to have a specific policy to avoid development along undeveloped sections of their coastline. 

It is noted that these policies are primarily intended to preserve the character of the natural 

coastline rather than for avoiding flood risk.  

There was a notable lack of policy provision on coastal erosion issues across the documents 

reviewed. The Proposed LDP for Fife was the only plan which addressed the issue of 

development and coastal erosion (Table 4). It requires developers wishing to proceed with 

development in coastal locations to demonstrate that the site won’t be at risk of erosion or 

have an impact on natural coastal processes. The plan also directs developers to consider the 

local SMP, which sets Fife Council’s policies for coastal defence. The importance of having 

an SMP to inform planning applications at the coast was highlighted by INT04: 

“The Fife Local Plan’s policies to do with the coast are quite broad and general and don’t 

say a lot in terms of real guidance” INT04  

In East Lothian, where coastal erosion is also a known issue, reference to its SMP is made 

in an accompanying Technical Note to the LDP on planning at the coast. By referring to the 

SMP, developers can gain an awareness of where coastal issues are likely to be occurring. 

The lack of attention to coastal erosion in other local authority LDPs suggests that it is not a 

significant policy priority.  

The need to take account of climate change when applying the precautionary approach to 

flood risk is enshrined in SPP flooding policy. Specific reference to climate change is made 

in all LDP flooding policies except for Edinburgh. Often, however, this is no more than a 

cursory reference in the policy text without any detail as to how flood risk is expected to 

change in response to climate change. Only the Clackmannanshire LDP refers explicitly to 

the issue of sea-level rise. The impact of climate change on coastal erosion risk was not 

considered in any LDP.  

5.1.2. Strategic Environmental Assessment 

In practice, climate change influences on flood risk at the strategic planning scale would be 

assessed through the SEA process. All LDPs are subject to an SEA process to identify and 
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screen out potential development sites where flood risk or other environmental effects would 

be deemed to be unacceptable. The SEA process may be informed by a SFRA, which is often 

developed as a stand-alone assessment. 

SEAs (and SFRAs where produced) were reviewed (see Table 5.) to determine the extent to 

which the LDP spatial strategies had been informed by the consideration of climate change 

on future flood risk (and therefore whether adaptation was mainstreamed in strategic 

development planning). The review revealed that only four of the local authorities had 

explicitly assessed proposed development sites against increased flood risk due to climate 

change. In other cases, it was unclear whether climate change was considered in the SEA. 

Only three local authorities (and SESplan) had produced a separate SFFRA.  

Table 5. Consideration of future flood risk in SEA and SFRA 

 

 

Strategic/local 

authority 

Assessment 

reviewed 

Climate change impact on future flood 

risk considered in assessment? 

Regional policy   

 

 

SESplan SFRA  Unclear 

Local policy  

 

  

City of Edinburgh 

Council  

 

SEA  Unclear 

Clackmannanshire 

Council 

  

SEA  Yes 

East Lothian 

Council 

 

SEA (Draft) + 

SFRA 
 

Unclear 

Falkirk Council 

 

SEA  Unclear 

Fife Council 

  

SEA + SFRA Yes 

Stirling Council  SEA  Yes 

West Lothian 

Council 

SEA + SFRA Yes 
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Research question 1:  

Are coastal adaptation considerations integrated into the local planning context? 

The document analysis has demonstrated that local planning policy does not yet explicitly 

integrate coastal adaptation considerations. This is despite adaptation being acknowledged 

as an overarching challenge by all LDPs and climate change frequently being referenced 

in LDP flooding policy. Only one local authority references sea-level rise in its LDP. The 

issue of coastal erosion does not seem to have received local policy attention in the Forth 

Estuary.  

At the strategic planning level, considerations of climate change influences on future flood 

risk for development are assessed through SEA and SFRA. However, the results show that 

few local authorities clearly demonstrated whether future flood risk was accounted for in 

the assessment. Climate change is considered at the site assessment level in the technical 

detail of FRAs. 

5.2. Understanding and managing coastal climate risk 

The degree of coastal adaptation depends upon the translation of policy into specific  

responses to prevent, manage or retreat from coastal flooding and erosion. These responses 

can be both structural and planned and need not only relate to future impacts. Local actions 

that address existing issues can also reduce vulnerability to future changes despite not being 

driven by policy framed as adaptation. Nevertheless, the choice of adaptation response 

requires some level of understanding of how coastal risk will change in light of climate 

change and the consequences on vulnerability. This section of the study therefore looked to 

identify what physical measures local authorities have been using to both understand and 

manage their existing and potential future coastal climate risks.  

5.2.1. Understanding the implications of coastal climate change 

As a first step to adaptation, local authorities need to build an understanding of the 

implications of climate change on flooding and erosion at the local scale, as well as potential 
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gaps that may exist with respect to existing coastal flood and erosion risk management 

activities. An important finding from the interviews was a general perception that coastal 

flooding does not currently represent a significant risk I n the area compared to other sources 

of flooding. The following quotes are provided by City of Edinburgh and Fife Council’s 

respectively which highlight this: 

“…for me it isn’t very high profile compared with other things” INT01 

“There isn’t that bad a coastal flooding issue and people in a lot of cases haven’t seen it 

flood” INT04 

This is despite some recent coastal flood events affecting parts of the Forth Estuary. In 2010, 

a storm occurred along the east coast of Scotland and generated a storm surge which 

coincided with high tides and caused damage to properties, harbours, seawalls and roads 

around the coasts of Edinburgh, Fife and East Lothian. The Silverknowes Promenade along 

the Edinburgh shoreline was one of the worst areas affected (City of Edinburgh Council, 

2012). Elsewhere in the Forth Estuary, coastal settlements have experienced local coastal 

flooding issues. In East Lothian, the town of North Berwick is exposed to the North Sea and 

as a result suffers from occasional wave overtopping of the harbour wall which has flooded 

a number of properties. In the Inner Forth, the flooding officer for Clackmannanshire 

Council described having seen the seawall of Alloa Harbour submerged during an extreme 

sea level event, although he noted that no properties were flooded.  

The coastal flood zone in Scotland has been mapped by SEPA and coastal flood hazard maps 

are routinely used to inform both land use planning and flood risk management planning. 

These maps incorporate projections for sea-level rise to reveal potential future flood extents. 

Several of the interviewees expressed confidence in these maps as a source of information 

on potential current and future flooding, however it was noted in one local authority 

interview that the maps lack consideration of wave overtopping influences on coastal flood 

risk. This was considered a significant information gap for towns such as North Berwick. 

SEPA has recognised this issue and is undertaking a strategic coastal mapping exercise 

which would consider wave overtopping in the modelling process. It was noted that the 

updated coastal maps will also incorporate revised sea-level rise figures to be released in 

2018 (the so-called UKCP18 projections). 
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Two local authorities in the Forth Estuary (Fife and East Lothian Councils) have developed 

SMPs to define policy objectives for coastal defence. As the interviewee from Fife Council 

stated: 

“It’s probably best to start at the beginning with the Shoreline Management Plan because 

basically everything in Fife sort of falls out of that in terms of priorities” INT04 

And in East Lothian Council: 

“It gave us a good understanding of what the real issues are or what were our priorities to 

be for coastal protection” INT03 

The work to produce an SMP involves developing a baseline understanding of current 

coastal processes and reviewing this against projections of climate change to determine how 

the coast might change over the next century (or 50 years in the case of the East Lothian 

SMP). The latest Fife SMP incorporated projections of sea-level rise of less than 1mm/year     

and included other climate change allowances to account for uncertainty. While the 

modelling approach was considered rather simplistic, the value of the SMP was to act as an 

information source for the local authority to identify specific areas which would require more 

detailed investigation. Although SMPs in Scotland are non-statutory, they were viewed by 

the interviewees as good practice to allow for a more holistic consideration of coastal 

processes when planning at the coast. The East Lothian SMP was originally intended to 

cover both the East Lothian and Edinburgh shorelines. As the interviewee in East Lothian 

Council stated: 

“The fact that our (administrative) boundary is at Musselburgh is irrelevant to coastal cells 

and sand movement” INT03 

It was discovered that this was never taken forward by City of Edinburgh Council due to 

resource constraints. At the time of writing no other local authority in the Forth Estuary was 

planning to develop an SMP.  
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The National Coastal Change Assessment11 (NCCA), which was underway at the time of 

writing, was highlighted in interviews as an opportunity to support local authorities to better 

understand their coast, particularly for areas where the resources required to produce a more 

detailed SMP might not be available or where a SMP is not appropriate. It was even 

suggested by one interviewee that the NCCA may even replace the need for other local 

authorities to produce SMPs: 

“In some ways it would be nice to see a sort of structure where local authorities have to do 

something like a Shoreline Management Plan...with the NCCA coming along maybe there is 

less of a case for it.” INT04 

Local authorities also undertake flood studies to improve their understanding of flood risk 

in certain locations. These studies are usually undertaken with the objective to inform the 

identification of management options for the location. Details of locations where flood 

studies are to be carried out in the Forth Estuary are provided in the Forth Estuary FRMS. 

Flood studies in relation to coastal flood risk are being taken forward by Fife, East Lothian 

and Falkirk Councils.  

5.2.2. Current approaches to address coastal flooding and erosion 

The study has revealed that local authorities in the Forth Estuary have undertaken varying 

levels of action to respond to coastal flooding and erosion issues. Hard coastal defences are 

common around the estuary, providing varying standards of protection to urban frontages, 

agricultural land and transport infrastructure. Examples of protection measures include the 

use of concrete sea walls, rock armouring and groyne construction. For areas like East 

Lothian, engineered solutions to managing flood and erosion risk are extensive (some 17km 

of its 69km coastline is fronted by some sort of hard defence according to the SMP). 

Defences are usually prioritised for areas where there is a current risk to property or key 

infrastructure. As one interviewee put it: 

“What really drives this is whether it is 10 properties flooding or 100.” INT04 

                                                           
11 The NCCA was commissioned by the Scottish Government to assess the extent and location of eroding 

coastline in Scotland, as well as to establish the historic rate of coastal change. This enabled key vulnerable 

coastal assets to be identified.  
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Local authorities maintain their defences according to an internal maintenance and repair 

regime. One interviewee discussed how a reactive approach is taken with repair work, which 

is prioritised when structural damage has been inflicted by severe weather events. He also 

noted that future risks associated with climate change were not considered when undertaking 

repair works and that existing sea walls would protect against sea-level rise. However, sea 

defences are not designed to last indefinitely and at some point reach the end of their design 

life. This happened in Fife with the concrete Kirkcaldy Sea Wall. In 2013 the existing wall 

was replaced and raised after a century of wave impacts and sea-level rise had caused 

structural damage and a loss of the standard of protection (Scott & Hutchison, 2014).  

In many parts of the Forth Estuary, coastal landholdings and the concomitant defences are 

privately owned (e.g. ports and harbours, golf courses, utility companies, rail network, 

private estates and private houses). In much of the Inner Forth agricultural land extends right 

down to the shoreline, which is often defended by informal sea walls. Ultimately, under the 

CPA, it is the responsibility of the landowner to maintain any structures fronting their land 

that act as coastal defence. One interviewee reported a general lack of awareness amongst 

private landowners of their responsibilities under the CPA. This has meant that coastal walls 

and other structures have fallen into disrepair. Powers granted under the CPA allow for local 

authorities to give notice to landowners to repair or replace these structures, or for local 

authorities to access land to undertake emergency works. However, it was also reported by 

the same interviewee that in some cases the question of ownership of coastal walls adjacent 

to properties is not always clear. Sometimes coastal walls are not always included in deeds 

when properties or land changes ownership and the result can be that local authorities have 

to take on responsibility for its maintenance if ownership cannot be established.  

Local authorities also maintain natural coastal defences as well. Two local authorities 

reported undertaking sand replenishment programmes at specific coastal sites where a 

coastal defence function was recognised. Lying east of Edinburgh, Portobello beach is an 

engineered beach designed to dissipate energy from waves to protect adjacent coastal 

properties. City of Edinburgh Council undertakes surveys of the beach every six months and 

re-profiles the sand if beaches levels have dropped. Fife Council regularly nourishes areas 

of sand dune when these have suffered blow-outs because of storms. Although not in the 

Forth Estuary, West Sands at St Andrews was presented as an example of where Fife Council 

was working in partnership with other stakeholders to maintain and enhance the sand dunes 
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which suffer from localised erosion. Fife Council also discussed funding research to explore 

salt marsh regeneration in the neighbouring Tay Estuary. It was anticipated that the 

protection provided by salt marshes from wave and erosion impacts could be used to extend 

the design life of sea walls.  

Two new coastal flood protection schemes were being planned in the Forth Estuary at the 

time of writing to manage coastal flood risk. Falkirk Council was exploring options to protect 

the Grangemouth industrial complex and neighbouring community from potential future 

extreme sea level events. SEPA indicated that Grangemouth was the biggest coastal flooding 

concern in the Forth Estuary. The scheme is intended to incorporate a range of options from 

raised tidal defences to potential managed realignment of the coast adjacent to the site. 

Another flood protection scheme was being considered by East Lothian Council to protect 

the town of Musselburgh from both coastal and river flooding. 

It was apparent in this study that some local authorities in the Forth Estuary have little active 

interest in their coastal area. The small length of coast in West Lothian (5 km) is largely 

under private ownership and West Lothian Council therefore have negligible coastal 

responsibilities. For Clackmannanshire Council, there simply wasn’t considered a need for 

active management of their coastal area,   

“You’re dealing with a small lump of land and it’s largely agricultural except for one bit of 

industrial frontage at Alloa” INT02 

Instead, Clackmannanshire Council discussed having recently developed a coastal flood 

alert system for their frontage to the Forth Estuary. Using information on high tides, storm 

surges and other weather information, the Council can alert residents about potential extreme 

sea level events and prepare an emergency response. Finally, Stirling Council sits so far into 

the estuary that tidal influences on water levels in the River Forth were not considered to be 

the main driver of flooding. The interviewee in Stirling Council was even hesitant to consider 

Stirling having a coast.   
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Research question 2: 

What measures have been taken by local authorities to understand and manage 

coastal climate change?  

Current understanding of coastal flood risk in Scotland is based on SEPA coastal flood 

hazard maps. These assessments are strategic in nature and are used to inform land use 

planning. The lack of consideration of wave overtopping was an issue and is being 

addressed by SEPA.  

Shoreline Management Plans are based on an assessment of local coastal processes to 

inform coastal management. These have been carried out by Fife and East Lothian 

Councils. These plans have provided a baseline understanding of the extent of coastal area 

impacted by coastal flooding and erosion and highlight areas at risk to the effects of sea-

level rise where more detailed studies are needed. The upcoming NCCA was highlighted 

as an important tool for giving local authorities a better understanding of coastal erosion.  

Local authorities around the Forth Estuary maintain an array of coastal defence structures 

to protect vulnerable properties and infrastructure from coastal flooding. It was apparent 

in this study that local authorities in the Forth Estuary have tended towards a strategy of 

reactive coastal defence maintenance (and improvements where necessary) rather than 

adopting a longer-term strategic approach to dealing with coastal flood and erosion risk.  

New flood protection schemes are being promoted in areas of greatest risk. Some local 

authorities demonstrated little active interest in their coastal zone.  

It was found that private landowners have often left structures that act as coastal flood 

defences fall into disrepair. This is because of a lack of awareness of their responsibilities 

to maintain them.  

5.3. Challenges for delivering local level adaptation 

The final part of the study sought to gain an understanding of some of the challenges local 

authorities may face when delivering coastal adaptation. This was to identify potential 

barriers which might inhibit a strategic and proactive approach to adaptation as was 
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discussed earlier in the paper. The challenges raised by interviewees could be grouped 

around two main themes: local financial constraints and competing local priorities.  

5.3.1. Local financial constraints 

A recurrent theme raised in the local authority interviews was that they were constrained in 

terms of financial resources. This was linked to local authorities being unable to take 

anticipatory action to protect vulnerable coastal communities from the effects of storms and 

high tides. As one interviewee put it: 

“I think with the budgetary constraints on a lot of local authorities you sadly almost need an 

even to happen before the money is made available for it” INT01 

Only a modest budget is allocated to repairing coastal defences. In some cases, this has meant 

additional capital funding has been required to cover the costs of damage inflicted by severe 

weather events, which inevitably must be met from elsewhere in the Council. The result of 

this is that longer-term priorities have received little political attention, particularly if 

communities are not currently experiencing coastal flood issues. A limited local budget was 

cited by City of Edinburgh Council as the main factor in their decision to abandon efforts to 

develop an SMP. Similarly, this was also the reason cited for the flood team having to step 

back from wider adaptation planning efforts being taken forward by Council.  Funding was 

also an issue for Fife Council in being able to deliver the policies defined in the SMP. 

However, Fife Council had recently published a dedicated 10-year Climate Change Capital 

Plan which provided funding for four feasibility studies for the most vulnerable communities 

identified in the SMP. The interviewee in Fife Council noted that funding is often driven by 

flooding concerns and rather than concern for coastal erosion.  

A further issue related to funding was raised by SEPA. The interviewee suggested that there 

was no mechanism for local authorities to share their resources to co-deliver studies and 

other projects across catchments and coastlines. It was explained that local authorities could 

tender contracts together to introduce efficiencies in terms of cost, but the complexities of 

promoting joint-funding meant local authorities tended to address issues within their 

administrative boundaries.  
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5.3.2. Competing local priorities 

It was evident from the interviews that climate adaptation represents only one area of priority 

amongst other competing interests for local authorities. In a financially-constrained context, 

this inevitably has led to trade-offs and tensions. Two sets of competing priorities were 

relevant in the context of coastal adaptation.  

Coastal flooding and erosion in the Forth Estuary, as previously discussed, are arguably not 

considered significant issues. Coastal flood events are relatively infrequent and many urban 

areas are already defended by coastal defence structures. For this reason, the issue has 

received less attention than flooding from other sources. This is exemplified in the Forth 

Estuary FRMS where most actions to be delivered in the first cycle of flood risk management 

planning are to address surface water and river flooding issues. This was confirmed in the 

discussion with City of Edinburgh of Council, which deemed surface water and river 

flooding to be of higher priority than coastal flooding. It was discussed how it would take 

for a coastal flood event to occur to be a catalyst for action.  

Another issue of competing priorities is in the context of the use of coastal space. Both 

national and regional planning policy require local authorities to allocate land for housing 

and business to be delivered in the lifetime of their LDP (see Table 4.). Some local authorities 

are therefore promoting development in coastal areas to meet local housing targets. As noted 

by the interviewee in East Lothian Council: 

“There is certainly a squeeze on the land. There is a limit on what you can do when you’ve 

got a coastal strip and an increasing housing population and a need for roads an 

infrastructure. There’s quite a squeeze on that narrow strip of coast…Prioritising the asks 

is a big issue” INT03 

Although considerations of climate change are supposed to be incorporated into the planning 

of settlements to reduce future risks, development needs are being prioritised over longer-

term considerations of climate change, with the intention that future risks can be mitigated 

through development design and layout. For example, the interviewee in Fife Council 

discussed how a planning application for a residential building on a section of coast with 

known erosion issues was being considered, despite SPP not supporting new development 

that requires new defences against coastal erosion. The application was being considered 
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because the piece of land had historically supported a building. The interviewee stated that 

Fife Council would be ideally looking for “quite extensive protection measures to be put in 

place…private measures that they would have to maintain to make sure it is a viable site” 

(INT04). This seems to suggest that nuances in planning policy are being used to justify 

coastal development so long as the developer shoulders the burden of responsibility for 

coastal protection.  

Research question 3: 

 

What are some challenges for delivering coastal adaptation at the local level? 

Two main challenges to coastal adaptation were uncovered in this study. The first was 

related to the limited financial capacity of local authorities to undertake proactive 

adaptation measures at the coast. Local budget is available for repairs to coastal defences, 

but this was not always sufficient to cover damages to defences caused by severe storms. 

At present there is no national funding for dealing with coastal erosion issues. A further 

issue relates to local authorities not having a mechanism to share their financial resources 

to undertake joint flood protection activities. 

The second challenge relates to competing local priorities, which is inextricably linked to 

financial constraints. This issue manifested in the study as a tension between taking 

measures to address different flooding issues. For most local authorities in the Forth 

Estuary, coastal flooding issues are not considered to be significant and resources are 

being allocated to deal with flooding from other sources. Another tension is between short-

term development priorities and the need to plan to avoid long-term increases in coastal 

climate risks.  
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6. Discussion  

The aim of this study was to explore the extent to which local authorities in the Forth Estuary 

are preparing for the impacts of climate change at the coast. This was achieved through two 

areas of investigation. First, a content analysis of planning documents was used to assess 

whether coastal adaptation considerations were integrated into the local planning context. 

This was then followed by six semi-structured interviews with staff in local authorities and 

SEPA to uncover what practical measures were being taken to understand and manage for 

coastal climate risks and to identify some of the key challenges to delivering local level 

adaptation.  

Overall it was found that despite a high-level legislative and policy framework providing 

strong drivers for coastal adaptation, there was little evidence to suggest local authorities in 

the Forth Estuary were taking a proactive, strategic approach to plan for long-term coastal 

climate change. While some measures have been taken to address current coastal flooding 

and erosion concerns, the prevalent strategy is to maintain and improve existing coastal 

defences in a reactive and ad hoc manner. There was also little evidence to suggest efforts 

to manage coastal flooding and erosion were coordinated across administrative boundaries 

within the estuary. This reactive and disjointed approach echoes the findings of previous 

work on coastal flooding issues in Scotland (Ball et al., 2010; CREW, 2012).  

6.1. Coastal adaptation not mainstreamed in planning 

One of the initial findings of this study was that local authorities in the Forth Estuary 

generally do not perceive issues of coastal flooding and erosion to be currently significant 

yet demonstrate and awareness of the threat posed by sea-level rise. Arguably for some 

council areas, the extent of undeveloped coastline (e.g. West Lothian and 

Clackmannanshire) or location within the estuary (e.g. Stirling) would unlikely justify 

investment in proactive adaptation responses. For other areas with longer and more exposed 

coastlines, recent coastal flood events would suggest that intervention will be necessary to 

counteract the increasing impacts of climate change. It was revealed in the document 

analysis that coastal adaptation has not yet been fully integrated, or mainstreamed, into local 

planning policy for any local authority in the estuary. This is despite national planning policy 

stating that the potential impacts of sea-level rise and extreme sea level events on coastal 
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areas should be acknowledged in LDPs. Mismatches between national policy requirements 

for adaptation and local coastal decision-making is noted by Few et al. (2007) to be a major 

challenge for responding to climate change. Temporal mismatches between development 

planning horizons (typically 10-20 years for LDPs) and the manifestation of coastal climate 

change impacts (sea-level rise projections are provided for up to 2080) may also inhibit the 

capacity of local authorities to plan for climate change  (Brown et al., 2017; Few et al., 2007). 

Arguably, whilst local authorities are already using tools such as coastal flood hazard maps, 

flood risk assessments and, in some cases, SMPs to inform land use planning, it remains 

unclear the extent to which planning decisions are influenced by considerations of climate 

change, particularly when an existing risk has not been identified to be significant or some 

other societal need (e.g. housing development) is being prioritised. Findings from a recent 

project that assessed the consideration of flood risk by local authorities in Scotland found 

that development was being allocated on land at significant risk of flooding even before the 

effects of climate change were considered (LUC, 2016). The same study also found that 

consideration of climate change in assessments of flood risk in development plans was 

limited (LUC, 2016). The general paucity of information in this study on whether decisions 

to allocate sites for development had been informed by considerations of climate change and 

future flood risk seem to support this finding.  

The lack of integration of coastal adaptation in local planning policy suggests that 

maladaptive decisions may be occurring at the coast (Brown et al., 2017). This means that 

intervention in the form of coastal defence infrastructure may be required. Given that such 

interventions are costly, the cornerstone of any coastal adaptation strategy should be to 

minimise future requirements for coastal defence in the first instance. Scottish planning 

policy already promotes a precautionary approach to flood risk through application of the 

Flood Risk Framework. However, to be applied more effectively it might be necessary for 

local planning officials to use regulatory tools such as zoning or establishing setback 

requirements to restrict development in high-risk areas (Kousky, 2014). Shoreline 

Management Plans could be used to support this process by interpreting climate change 

projections for sea-level rise and storm surge into scenarios of local coastal change over 

different time horizons, such as Fife Council have done. The upcoming NCCA outputs will 

also enable local authorities to better consider and plan for future coastal erosion impacts. 
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The feasibility of using regulatory approaches to manage coastal climate risk was not 

explored in the project but is a topic of potential future research.  

6.2. Limits to existing coastal defence approaches 

This study has also identified a need to consider adaptation with respect to the daily operation 

of existing coastal defences since it is possible that their design standard could be exceeded 

by larger extreme sea level events. Typically, investment by local authorities in maintenance 

and repairs are intended to maintain defences so that they would not fail under the design 

flood level, rather than to preserve the long-term standard of protection under changing 

conditions. To preserve the standard of protection, modifications to the design of the measure 

would be required to counteract any potential increase in flood levels (e.g. by raising the 

crest height of sea walls). Since much coastal defence infrastructure in the Forth Estuary was 

constructed at a time when modern climate change science had not yet developed, their 

designs often does not include specific provisions to allow for future adaptation. This means 

that when design levels are exceeded they must be amended or replaced. When designing 

the new Kirkcaldy Sea Wall, coastal engineers made provisions to ensure the height of the 

structure could be raised to account for increased coastal flood levels due to sea-level rise. 

It is recommended that local authorities assess the potential rate of deterioration in the 

condition and standard of protection of their defences and identify the levels of maintenance 

or improvements required under different sea-level rise scenarios.  

Retrofitting or replacing existing infrastructure is considerably more expensive than 

designing it to be more flexible or robust in the first place (Tol et al., 2008). As a result, local 

authorities are now being encouraged by SEPA to devise and implement more adaptable 

solutions to coastal flooding. Proposed flood protection schemes are assessed by SEPA in 

terms of their adaptability to climate change as part of the appraisal process used for 

prioritising national investment in flood risk management.  Several interviewees discussed 

the importance of having national level steer for setting their own flood risk management 

priorities. This might suggest that the flood risk management framework itself, as set out 

under the FRM Act, could be used to provide local authorities with a greater incentive to 

deliver coastal adaptation. For instance, the six-year planning cycle provides regular 

opportunities to include new information on climate change in defining priorities for the 

management of flood risk. This confers a degree of institutional flexibility to respond to 
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emerging challenges as rising sea level exacerbate flood events. Nevertheless, flood risk 

management in Scotland is inherently risk-based which, coupled with the cyclical nature of 

national funding for flood protection schemes, would suggest that planning for flood risk 

management will remain focussed on addressing immediate priorities. 

This issue was recognised in an independent review of the SCCAP, which highlighted the 

lack of assessment on whether current plans are compatible with managing long-term flood 

risk in the context of climate change (Committee on Climate Change, 2016a). It has therefore 

been recommended that the Scottish Government review long-term flood risk management 

investment needs over the next 25 to 50 years, accounting for the impacts of climate change 

and sea-level rise. Incorporating adaptation planning in national investment decisions on 

flood risk management would undoubtedly create the necessary enabling environment for 

local authorities to deliver more effective adaptation responses at the local level. At the time 

of writing such an assessment has not yet been undertaken, but the interviewee at SEPA 

expressed that climate change adaptation is likely to feature more prominently in the next 

flood risk management cycle, particularly as Scottish Government has placed a focus on 

identifying more sustainable solutions to flooding. This also means that other measures to 

manage coastal flooding issues, such as working with natural coastal processes, are also 

likely to be more widely promoted due to their inherent adaptability and wider environmental 

benefits.  

6.3. Mechanisms lacking to coordinate coastal 

adaptation 

The adaptation literature highlights that responses to climate change require coordination 

across different levels of government and sectors (Mukheibir et al., 2013). This is 

particularly important at the coast, where policies and responsibilities can be fragmented and 

potentially overlapping (Tobey et al., 2010). The cross-border nature of the Forth Estuary, 

coupled with the complex patchwork of coastal ownership, was found to pose a challenge 

for integrated responses to coastal climate change. There was found to be a lack of 

mechanisms through which local authorities could coordinate measures across 

administrative boundaries. Existing structures established under the FRM Act to promote 

collaboration among organisations responsible for managing flooding were limited in both 

their function and membership.  
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This would suggest that a pre-requisite for developing a strategic approach to addressing 

long-term climate change impacts is to improve existing institutional arrangements for 

coastal management. One such way this could be achieved would be to encourage 

cooperation from different sectors on issues of coastal protection, land use planning and 

climate change through a single organisation or agency. Such an organisation might be the 

Forth Estuary Forum. This voluntary partnership of organisations is an advocate for 

integrated approaches to management of the estuary. Resources could be shared among the 

participating organisations to develop a single integrated coastal adaptation strategy to define 

adaptation priorities for the estuary.  

6.4. Challenges to proactive adaptation  

A recurrent theme in the interviews was the limited capacity of the local authorities to 

address coastal climate change because of a lack of financial and human resources. This was 

found to be compounded by the perceived lack of an immediate threat from increased coastal 

flooding and erosion. It was unsurprising then that there was a bias towards using limited 

funds to address more pressing needs. It has been previously discussed that for local 

authority flood teams this is usually mitigating flooding from sources other than the sea.   

Financial resources clearly need to be provided to enhance the capacity of local authorities 

to deliver adaptation at the coast. However, it seems reasonable to suggest that until the 

threat from rising sea levels has become significant enough to warrant greater local attention, 

resources are most likely to be channelled into continuing to maintain and improve existing 

defences in response to events rather than for developing proactive approaches in 

anticipation of future risks. 

6.5. Study limitations 

The interpretation of results in this study is limited by the small number of interview 

participants. This is because perspectives on certain themes dependent on the role of the 

participant within the organisation. For example, since only one participant was a planning 

official, their insight on the use of the planning system to address flood risk is greater than 

in other interviews. Similarly, since in most cases a single individual was contacted from 

each local authority, potential activities in other areas of the organisation relevant for coastal 



 

58 
 

adaptation were not addressed in the interview. Had time allowed further interviews would 

have been conducted with other staff to capture the full range of links between coastal 

adaptation and local authority responsibilities.  

It was also intended at the early stages of planning the study that other organisations with 

coastal responsibilities would be contacted for being interviewed to gain insight into climate 

change impacts on wider coastal management issues. This would have included Historic 

Environment Scotland, Scottish Natural Heritage, the Forth Estuary Forum and the transport 

authorities. Historic Environment Scotland were interviewed in this study, but time 

constraints meant other organisations could not be interviewed. Since this interview focused 

specifically on coastal climate change in the context of managing historic sites, it was 

decided that it would not be included in the final study.  
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7. Conclusions and recommendations 

 

Sea levels have increased over the last century and are expected to continue to rise due to 

human-induced climate change. The risks to some Scottish communities and infrastructure 

from coastal flooding and erosion are expected to increase, prompting the need for proactive 

adaptation at the local level. In Scotland the need to adapt to climate change is enshrined in 

legislation. This case study of the Forth Estuary in Scotland has demonstrated some of the 

challenges for local government in delivering this national commitment to adaptation at the 

coast. 

The study has shown that despite there being policy provisions for managing current and 

future flood risk in relation to development, the lack of reference to sea-level rise - or indeed 

even the coast – suggests coastal adaptation considerations have yet to be fully embedded 

into the local planning context. This is despite the availability of information on areas where 

future coastal flooding might occur. Local policy to address coastal erosion is practically 

non-existent and represents a significant policy gap for addressing the impacts of coastal 

climate change. It was also found that efforts to manage coastal flooding (and for some areas 

coastal erosion) were largely reactive and relied on maintaining or improving existing 

coastal defences in response to historical storm events. Some local authorities were 

discovered to have little in the way of coastal assets and therefore interest in coastal 

protection was low. For others, a more proactive and strategic approach to adaptation to sea-

level rise was hindered by a lack of financial resources, a perception that current coastal 

issues are not significant for their area, overriding local development priorities and complex 

institutional arrangements fragmenting coastal management responsibilities in the estuary. 

The study identified opportunities in the flood risk management planning process for 

enabling greater consideration of future climate change and promoting measures which are 

adaptable to changing coastal conditions.  

The value of the research lies in the snapshot it provides on current coastal adaptation activity 

in the Forth Estuary. The study has exposed a mismatch between high level adaptation policy 

commitments and a lack of local level implementation. However, whilst most local 

authorities have not been actively pursuing efforts to prepare for coastal climate change 

impacts, it is suggested that adaptation is likely to occur nonetheless as existing defences, 
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which occur along most urban frontages in the estuary, are gradually improved to take 

account of larger storm surge events and increased erosion impacts. This study emphasises 

the need to consider enhancing local institutional capacity to undertake more proactive 

coastal adaptation planning, which will be particularly relevant to consider when the next 

SCCAP is prepared in 2019 and revised national adaptation commitments are established. 

The study has also exposed a lack of coordination between local authorities and other 

organisations with responsibilities for coastal management in the estuary. It has been 

discussed that institutional factors related to the governance of coastal adaptation are key for 

enabling or constraining its delivery and that the literature calls for coastal adaptation to be 

delivered in the framework of ICZM, with its emphasis on integration across sectors, 

administrative boundaries and scales of governance. An obvious recommendation from the 

study is therefore to improve cross-scale linkages across the estuary through, for example, 

the development of an estuary-wide coastal adaptation strategy and the nomination or 

establishment of a single agency or other organisation to act as a coordinating body for its 

delivery.  

In terms of future research, it is recommended that community perceptions on the need for 

coastal adaptation are explored and related to their exposure to the potential impacts of sea-

level rise. It is reasonable to assume that a lack of community concern for the issue will make 

local authorities less inclined to focus policy and investment addressing it. Another potential 

topic of research would be to explore whether SMPs could be better used to promote 

consideration of the coastal zone in planning. This study showed the value of SMPs in 

defining priorities for coastal management, however there was not a clear connection 

between how information on projections of coastal change were used to inform future land 

use.   
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Appendices 

Appendix 1: Interview consent form 

About the project 

Thank you for taking part in this study. The aim of this Master project is to provide an 

insight into how Scotland is preparing for the impacts of climate change in the coastal 

zone. Specifically, I seek gain an understanding of the extent to which the coastal climate 

risks are being addressed in coastal planning and management in the Forth Estuary and 

uncover whether there are challenges in the existing institutional structures and processes 

for delivering coastal adaptation.  

 
Data collection 

The researcher will be responsible for collecting the data for this study through a series of 

semi-structured interviews with key organisations with responsibility for making or 

influencing decisions on coastal management in the Forth Estuary. 
 
Each interview will take approximately one hour and participants may opt out at any time.  

Ethical procedures for academic research undertaken from UK institutions require that 

interviewees explicitly agree to being interviewed and how the information contained in 
their interview will be used. This consent from is necessary for me to ensure that you 

understand the purpose of your involvement and that you agree to the conditions of your 

participation. Would you therefore please sign this form to certify that you approve the 
following: 

• The interview will be recorded and a transcript or summary will be produced. You 

may wish to request a copy of the transcript to verify the accuracy of its content.  

 

• The transcript of the interview will be analysed by Alan Munro. 

• Everything shared in the interview will be treated anonymously, but direct quotes 

may be used.  
 

• The results of the analysis will be published in my Master project and potentially in 

the peer-reviewed literature. 

 

• Any variation of the conditions above will only occur with your further explicit 

approval. 

_____   Tick if you wish to wish to review the notes or transcripts collected during the 

research that refer to your participation. 

______   Tick if you wish to receive the final outcomes from this study. 

By signing this form I agree that; 

1. I am voluntarily taking part in this project. I understand that I don’t have to take 

part and I can stop the interview at any time; 
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2. I am taking part on my own behalf, however I will attempt to answer the interview 

questions to reflect the area/department in which I work; 
 

3. I don’t expect to receive any benefit or payment resulting from my participation; 

4. I can request a copy of the transcript/summary of my interview and make edits I 

feel necessary to ensure the effectiveness of any agreement made about 

confidentiality; 

5. I have been able to ask any questions I might have, and I understand that I am free 

to contact the researcher with any questions I may have in the future. 

 

____________________________________ 
Printed Name 

 
 

____________________________________           _______________ 

Participant’s Signature       Date 
 

 
____________________________             _______________ 

Researcher’s Signature       Date 
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