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INTRODUCTION

The Ecosystem Approach is increasingly being
adopted at an international and national level as a
framework for environmental policy development
which aims to maintain the benefits that humans
derive from ecosystems, whilst minimising any envi-
ronmental externalities arising from the use of these
benefits or the processes that people use to generate
them. Its importance was emphasised in the Millen-
nium Ecosystem Assessment (MA 2005), and its princi-
ples underpin recent policy developments such as the

European Water Framework Directive (2000/60/EC)
and the Marine Strategy Framework Directive (2008/
56/EC) (EUR-Lex 2010a,b). The ecological concept
behind these directives is intuitive, as it recognises the
interdependencies of abiotic and biotic components in
delivering ecosystem services in natural systems. How-
ever, the translation of the directives into practical
monitoring and hypothesis-driven research has been
challenging (Basset 2010, Borja et al. 2010, Van Hoey
et al. 2010), and questions have been raised about the
availability of sufficient and appropriate data in marine
systems to underpin decision making (Reiss et al. 2010,
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Atkins et al. 2011, Heymans et al. 2011). Nevertheless,
regional management measures that are explicitly
based on the Ecosystem Approach have been adopted
including, e.g. the Helsinki Commission Baltic Sea
Action Plan (Backer et al. 2010) and A Land Use Strat-
egy for Scotland (Scottish Government 2011a). Both of
these strategies take an anthropocentric viewpoint
(Yaffee 1999), as they involve the integrated manage-
ment of land, water and living resources, promote con-
servation and sustainable use in an equitable way, and
recognise that people with their cultural and varied
social needs are an integral part of ecosystems. Whilst
the Malawi principles which underlie the Ecosystem
Approach (Convention on Biological Diversity: www.
cbd.int/) advo cate that the management objectives
should be a  matter of societal choice, the Ecosystem
Approach also emphasises the importance of a healthy
environ ment in underpinning human benefits and
well being through the sustained provision of ecosys-
tem services (MA 2005, Dasgupta 2010). These ecosys-
tem services are in turn dependent on functions and
processes occurring in the ecosystem as a result of
interactions between biodiversity and the physical and
chemical environment (White et al. 2010).

Some benefits that humans derive from ecosystems
are direct economic ones, such as the production of
food or timber, but the environment can also provide
opportunities for recreation and for cultural and spiri-
tual wellbeing (MA 2005, UKNEA 2011). For example,
catchments, river basins, wetlands and other water
sources often form the foundation for cultural or com-
munity identity and sense of place (Parkes & Panelli
2001, Everard et al. 2010). Increasingly, it is recognised
that the environment may play a significant role in
enhancing human health and wellbeing, both mental
and physical (Barton & Pretty 2010, Lloret 2010,
Thompson Coon et al. 2011). In addition, a healthy
environment is vital for buffering human health and
wellbeing from extreme climate events that are likely
to increase in the future as a result of climate change
(Tong et al. 2010). The challenge of the Ecosystem
Approach is to find ways in which we can manage the
physical and biological components of the ecosystem
as a whole to maximise these diverse benefits, and at
the same time minimise conflicts between the different
sectors of the human population who benefit from them
(White et al. 2010). Finding solutions to this challenge
requires an improved understanding of the science
underpinning the links between biodiversity and eco -
system services, as well as of the preferences and moti-
vations of societyfor the benefits the ecosystem provides.

This ecosystem-based understanding of which com-
ponents contribute to benefits is at odds with much
current environmental policy and legislation, which
tends to be focused on specific ecosystem components.

For example, within the UK, the conservation of biodi-
versity is governed by EU Council Directive 92/43/ EEC.
This focuses on the conservation of threatened habitats
and wild species and has been implemented through
the designation of specific protected sites, including
Sites of Special Scientific Interest (SSSI), Special Areas
of Conservation (SAC) and Special Protection Areas
(SPA). Certain species- and habitat-specific conserva-
tion programmes have been introduced as a UK Bio -
diversity Action Plan (BAP) in response to the Con ven -
tion on Biological Diversity (CBD) which emerged from
the 1992 Rio Earth Summit. Currently, the UK BAP ex -
tends to 1150 species and 65 habitats (Natural England,
www.naturalengland.org.uk/ourwork/conservation/
biodiversity/protectandmanage/ukactionplan.aspx). In
addition, initiatives have been established to reduce
the adverse impacts on biodiversity associated with
specific agricultural or fisheries practices in certain
areas and to encourage the adoption of more environ-
mentally-benign production methods. Examples in -
clude the designation of Nitrate Vulnerable Zones
(NVZs) and Environmentally Sensitive Areas (ESAs),
or the adoption of more benign fishing gears (Jennings
& Revill 2007). These existing controls therefore oper-
ate either on specific areas or on the organisms that
inhabit and move through them. Hence, the legislative
framework focuses on specific components of the
ecosystem, rather than on the contribution that ecosys-
tems as a whole make to human benefits.

More recently, legislation has moved towards a more
system-level focus. The European Water Framework
Directive (WFD; 2000/60/EC) marks a change in em -
phasis, part of the so called third wave of EU legislation
which adopts a holistic approach to environmental pro-
tection and regulation. It sets out requirements for
water resource management across the EU. In particu-
lar, it requires the introduction of a comprehensive
regime of river basin management planning within a
strict timetable, in order to bring water quality to a
‘good’ standard, as defined in the WFD. It has the
objective of achieving ‘good ecological status’ in all
aspects of these waters and the surrounding environ-
ment, based on the implicit principle that achieving
ecological health will bring broader benefits to society
(Moran & Dann 2008). The European Marine Strategy
Framework Directive (MSFD; 2008/56/EC) and the
associated Marine and Coastal Access Act 2009 and
the Marine (Scotland) Act 2010 in the UK take a simi-
larly broad perspective for maintaining healthy ecosys-
tems in marine waters. The WFD and the MSFD take
rather different approaches to implementing the Eco -
system Approach (Borja et al. 2010), but both share a
focus on the status of various non-human components
of the ecosystem (WFD: biological, chemical and mor-
phological conditions associated with no or very low
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human pressure; MSFD: qualitative descriptors include,
e.g. elements of marine food webs, biological diversity,
hydrographical conditions and sea floor in tegrity),
which conflicts with the focus of the Ecosystem
Approach on human benefits. Moreover, the imple-
mentation of these directives by policy makers has so
far been rather piecemeal and has failed to meet the
more holistic aspirations of the original legislation
(Moss 2008, Wakefield 2010). This gap has recently
been recognised, in terms of policy development, in
the terrestrial environment by the publication of a
Land Use Strategy for Scotland (Scottish Government
2011a). For example, Proposal 8 states ‘Demonstrate
how the Ecosystem Approach could be taken into
account in relevant decisions made by public bodies to
deliver wider benefits, and provide practical guidance’
(p. 20) and Proposal 10 is to ‘Investigate the relation-
ship between land management changes and ecosys-
tem processes to identify adaptation priorities’ (p. 21).
The implementation of this is at an early stage; how-
ever, this contribution should inform development of
both guidance and practical application of the Eco -
system Approach in marine systems (Scottish Govern-
ment 2011b).

To effectively implement the Ecosystem Approach, it
is important to understand the significance of the dis-
connect between the current system of environmental
conservation policy and the aims of the Ecosystem
Approach, both in terms of environmental protection
but also in relation to human benefits (Berkes 2010,
Ecke et al. 2010). Such an analysis can inform the
future development of environmental policy based on
an Ecosystem Approach, by identifying key gaps or
inconsistencies in coverage and considering ways in
which these can be addressed. In addition, because the
focus of the Ecosystem Approach is on human benefits,
it is important to include the perceptions of human
stakeholders in any analysis, especially concerning the
nature of the benefits derived and any potential con-
flicts between them, which could act as a constraint
on future policy initiatives. Here, we use the Ythan
Estuary in Aberdeenshire, Scotland, as a case study
to consider the implementation of an Ecosystem
Approach to management. 

The Ythan catchment is ~640 km2 in area and drains
a low-altitude watershed (maximum elevation 200 m)
in Aberdeenshire, north-east Scotland (Wiegand et al.
2010). Land use within the catchment is dominated by
arable agriculture (>90%, barley, wheat and oil seed
rape), and it also supports large numbers of cattle and
pigs (Raffaelli 1999). Land within the catchment area
is predominantly owned by individ ual farmers and
larger estates in rural areas and is affected by a
 number of legislative instruments. Farm incomes are
enhanced through compliance with various  agri-

environment schemes, including voluntary agreements
and community involvement (Morris & Morris 2005,
Sang 2008). Using a stakeholder-based approach, we
evaluated the human benefits obtained from the
Ythan ecosystem and relate these to one another, to
biodiversity and to the environment, before analysing
the extent to which the current  legislative structure
relating to the Ythan Estuary ac counts for the interac-
tions between the various benefits identified by stake-
holders. We used this in formation to identify (1) the
gaps in coverage of existing legislation in terms of
components of the ecosystem and perceived human
benefits, (2) the advantages and disadvantages that
would be likely to result from adapting an Ecosystem
Approach to management and (3) the challenges for
implementing such an approach. On the basis of this
analysis, we make recommendations for the adoption
of an Eco system Approach to the management of
estuarine environments.

MATERIALS AND METHODS

Participatory workshop. In order to understand how
the Ythan Estuary and surrounding Forvie Sands are
used and valued by local residents, we held a partici-
patory workshop (18 June 2010) with interested parties
from organisations with a stake in managing Forvie,
and members of the public who use the area. We
invited all members of the Forvie National Nature
Reserve (NNR) Panel, a group of stakeholders and user
groups who meet regularly to discuss issues that affect
the management of Forvie Sands and the Ythan Estu-
ary. The reserve boundary covers Forvie Sands, most
of the intertidal and foreshore areas of the Ythan Estu-
ary, and selected areas of the surrounding catchment.
Other key stakeholders were identified and invited
 following a discussion with the organiser of the Forvie
Panel. In order to attract members of the public who
were not involved with specific organisations, the
work shop was also advertised in the main shop in
Newburgh, the village adjacent to the Ythan Estuary.
Work shop participants included representatives from
Scottish Natural Heritage, the Scottish Environment
Protection Agency (SEPA), Forvie Panel, the local parish
council, as well as local residents. All discussions at the
workshop were recorded and transcribed. From these
transcripts, we removed dialogue spoken by the work-
shop leaders (A.H., J.A.G., P.C.L.W., M.S.) before iden-
tifying those words used most frequently by the par -
ticipants using a word cloud generator (Wordle, http://
wordle.net/). The resulting word cloud gives greater
visual prominence to words that appear more fre-
quently in the source text, providing an indication of
subject matter that is most important to the partici-
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pants. In order to establish meaning and the context in
which these words were spoken, we matched the word
cloud with the audio recordings of the workshop to
ensure that any subsequent interpretation was not mis-
leading.

During the workshop, the participants were asked to
discuss how they used the estuary and to list the main
benefits it provides. Following definitions in the Mil-
lennium Ecosystem Assessment (MA 2005), we cate-
gorised these benefits according to whether they were
derived from provisioning, supporting, regulating or
cultural services. The full list of benefits was sum-
marised, and the participants were asked to illustrate
the important uses of the estuary, the interactions
between the different components of the estuary, and
whether there were any positive or negative factors
which influenced these interactions. The resulting dia-
grams were converted into a single matrix and repre-
sented as a benefits network using Netdraw (Analytic
Technologies).

Legislation and policy. To understand the diversity
of laws and the types of protection they offer to ecosys-
tems, we identified legislation that exists to protect
coastal wetlands and considered its scope, extent and
the responsible agencies. In addition, we investigated
the laws and regulations that apply specifically to the
Ythan Estuary to understand how they protect the
 benefits it provides. The text of national legislation 
was located using the UK National Archives (www.
legislation.gov.uk) and examined to determine the
extent to which it included the benefit interactions
identified during the stakeholder workshop. We
searched the Scottish Natural Heritage archives for
text of Forvie NNR byelaws (i.e. laws made by local
councils or other bodies, using powers granted by an
Act of Parliament) and the Management Statement
relating to the SSSI status. All relevant extracts and
documents were imported into text analysis software
(Nvivo, www. qsrinternational.com/). We adopted the
analytical techniques presented by Ekstrom & Young
(2009) to search each of these legislative documents for
text relating to the benefit interactions identified by
the workshop participants. We did not use an auto-
mated algorithm because it was important that we
understood the context that the terms were found in,
and to replace the terms with others whose meanings
were synonymous. Those interactions that were cov-
ered were used to build a legislation network using
Netdraw (Analytic Technologies).

We compared the benefits and legislation networks
to identify any mismatches between the benefits iden-
tified by participants and the scope of the legislation.
The degree of fit (similarity) between the 2 networks
was assessed using a matching metric, M, which is the
ratio of the sum of the benefit interactions covered by

legislation to the total number of benefit interactions
(Hanneman & Riddle 2005, Ekstrom & Young 2009):

(1)

where p11 is the total number of cells in the legisla-
tion–benefits matrix that have a binary value of 11
(interaction recorded in both the benefits and legisla-
tion networks), and p10 is the total number of cells in
the legislation–benefits matrix that have a binary
value of 10 (interaction recorded in the benefits net-
work, but not in the legislation network).
A high value of M indicates a high similarity be tween
the structure of 2 networks, but not the degree to
which legislation protects the delivery of benefits.
Hence, care was taken to only interpret metric values
where we were confident that legislation was pro -
tecting the delivery of a benefit, rather than just the
components of the system that contributed to a given
benefit.

RESULTS

Benefits

Workshop participants readily identified 26 benefits
which they valued and regarded as being of high
importance to communities in and around the Ythan
catchment area (Table 1). Of these, recreational ser-
vices (17 benefits, 65%) far outnumbered provisioning
(3 benefits, 12%) and cultural (6 benefits, 23%) ser-
vices, whilst supporting services (e.g. primary produc-
tion, nutrient cycling) were not specifically mentioned.
Recreational benefits, such as walking and kayaking,
were generally obtained throughout the year, whereas
benefits supported by provisioning services, such as
fishing and farming, were more seasonal. Some bene-
fits are geographically or temporally restricted (e.g. in
designated routes or areas, by licensing, legal restric-
tions or physical constraints). The cultural/spiritual
importance of the estuary was emphasised, especially
by participants who had been resident in the area
for longer periods of time, as a place of personal sig -
nificance or as a location where they could go to re -
store their sense of wellbeing. For these people, there
was a strong sense of ownership and belonging. On the
whole, stakeholder views reflect immediate benefits
rather than those obtained over the longer term. Some
benefits are at least partially realised in terms of their
direct economic potential, but in most cases the major
economic benefits are indirect although they may still
make important contributions to human wellbeing.

The word cloud (Fig. 1) and audio recordings
confirmed the importance of people and place, but also
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illus trated an awareness of different benefits, such as
‘aesthetics’, ‘recreation’ and ‘nature’ (biodiversity). The
use of words such as ‘impact’ and ‘negative’ high lighted
an awareness of some of the threats to the system and
potential conflicts between different user groups.

Workshop participants identified 7 benefit nodes
(Fig. 2; ‘history and culture’, ‘food, fish and farming’,
‘aesthetics’, ‘education’, ‘water-based recreation’, ‘inter -
tidal-based recreation’, and ‘onshore-based recreation’).
In most cases, links between different benefits were
mediated through processes. For example, ‘onshore
recreation’ has a negative effect on ‘aesthetics’ via dog
fouling but has a positive effect on ‘education’ through
bird watching. Overall negative interactions (60% of
total interactions) between these nodes outweighed
positive ones, with ‘food, fish and farming’ and ‘inter-
tidal-based recreation’ in particular having predomi-
nantly negative impacts on other benefits. In contrast,
‘education’ was identified as having largely positive
impacts, whilst, for other benefits, positive and nega-
tive interactions were more evenly balanced. Ecologi-
cal components of the estuary such as birds, seals and
sand dunes were clearly seen as positive aspects that
enhanced recreation, education and aesthetics.

Legislation

The relevant legislation is a web of interrelated and
overlapping international, European and UK (reserved
and devolved) legislation (Fig. 3). The Forvie NNR is
affected by the following legislative instruments: the
designation as an NNR (National Parks and Access to
the Countryside Act 1949 and the Wildlife and Coun-
tryside Act 1981); designation of part of the site as a
Ramsar site under the Ramsar Convention, Wetlands of
International Importance; designation of the Sands of
Forvie as a SAC under the Habitats Directive (Council
Di rective 92/43/EEC on the Conservation of Natural
Habitats and Wild Fauna and Flora) and several areas
as Special Protection Areas under the Birds Directive
(Council Directive 79/4099/EEC on the Conservation
of Wild Birds). There is also an SSSI within the NNR
(Sands of Forvie and Ythan Estuary SSSI). This was
originally designated under the National Parks and
Access to the Countryside Act 1949 but is now regu-
lated by the Nature Conservation (Scotland) Act 2004.
However, much legislation relates to coastal wetlands,
operating at different levels (international, European,
national and local) and diverse spatial extents (i.e.
land, foreshore, water), with a number of different
responsible agencies ensuring that the legislation is
enforced (Appendix 1). Numerous pieces of legislation
focus on specific components of the ecosystem (partic-
ular species, EU Birds Directive 2009/147/EC; habitats,

EU Habitats Directive 92/43/EEC as enacted by the
Conservation [Natural Habitats etc.] Regulations 1994).
Other legislation is concerned with restricting the
impacts of human activity, such as agricultural pollu-
tion (EU Nitrates Directive 91/676/EEC). Some legis -
lation covers aesthetics (Countryside Act 1968 and
its predecessor, the National Parks and Access to the
Countryside Act 1949), and other legislation relates
to landscape, recreation, culture and heritage (e.g.
National Parks and Access to the Countryside Act 1949
and Nature Conservation [Scotland] Act 2004). More
recent legislation (e.g. WFD 2000 and the MSFD 2008)
has started to take a more holistic perspective, incorpo-
rating the social and economic importance of both the
physical and ecological systems.

The Forvie NNR provides an illustration of how these
different forms of legislation interact. Forvie NNR is
designated under the National Parks and Access to the
Countryside Act 1949. Over the 50 yr since that law
was passed, the development of law and policy relat-
ing to the environment has been increasingly influ-
enced by international and particularly European Law.
Furthermore, devolution for Scotland, with the passing
of the Scotland Act 1998, gave competence to the Scot-
tish Executive to legislate on most matters relating to
the environment. This extremely complicated web of
legislation includes remnants of UK legislation, such as
the National Parks and Access to the Countryside Act
1949, which has now been partly superseded by both
UK legislation and Acts of the Scottish Parliament. The
regulation of the area has been augmented by many
other pieces of legislation, some emanating from the
European Union. An example is the European Habitats
and Species Directive 92/43/EC, which was imple-
mented in the UK by the Conservation (Natural Habi-
tats etc.) Regulations 1994 and more recently amended
by the Scottish Parliament through the Conservation
(Natural Habitats etc.) Amendment (Scotland) Regula-
tions 2007. There is, however, a close relationship with
some new legislation reflecting shared powers, duties
and responsibilities, such as the Marine and Coastal
Access Act 2009 and the Marine (Scotland) Act 2010.
The new marine licensing, planning and nature con-
servation regime is yet to be implemented in full, but
there are a number of ongoing policy developments at
the UK and Scotland level. The UK Marine Policy
Statement, published on 18 March (HM Government
2011), is the framework for preparing Marine Plans
and taking decisions affecting the marine environment
and was adopted by the Secretary of State and the
ministers of the devolved nations. A pre-consultation
draft of Scotland’s National Marine Plan was also pub-
lished in March 2011. The requirement to prepare and
adopt a National Marine Plan is contained in Part 3
of the Marine (Scotland) Act 2010. The plan must set

217
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Activity Service 
category 

Economic potential Activity boundary Additional remarks 

Classification Realised Temporal Spatial 

1 Walking Recreation Indirect Y All year Designated 
routes 

 

2 Cycling Recreation Direct, equipment 
hire 

N All year Designated 
routes 

 

3 

Wildlife watching 

Recreation Indirect Y 

 

Specific areas  

a) Migratory birds, e.g. 
geese Seasonal 

b) Non-migratory birds, 
e.g. eider ducks 

All year 

c) Mammals, e.g. seals Seasonal 

d) Other, e.g. butterflies Seasonal 

4 Horse riding Recreation 

Indirect Y 

All year Designated 
areas 

 Direct, 
trekking/stable 
facilities 

Partly 

5 Dog walking Recreation Indirect Y All year Designated 
routes 

6.25% of estuary users 
are dog walkersa 

6 Kite surfing and kite 
flying 

Recreation 
Indirect Y 

All year Specific areas Weather dependent Direct, equipment 
hire 

N 

7 Running / exercise Recreation Indirect Y All year Designated 
routes  

8 Windsurfing Recreation 
Indirect Y 

All year Specific areas Weather dependent Direct, equipment 
hire 

N 

9 Kayaking / canoeing Recreation 
Indirect Y 

All year All 
watercourse  Direct, equipment 

hire N 

10 Metal detecting Recreation 
Indirect Y 

All year All areas Economic benefits rare Direct, treasure 
rewards Y 

11 Golf Recreation 
Indirect 

Y All year Designated 
area 

Restricted to club 
members Direct, equipment 

hire, clubhouse 

12 Wildfowling Recreation 

Direct, 
accompanying 
guide, gun club, bird 
management 

Y Seasonal Designated 
areas 

Restricted to those 
under licence, quota 
system in place 

13 Angling Recreation 

Direct, angling 
association, boat 
hire, accompanying 
guide 

Y Seasonal All 
watercourse 

Restricted to those 
under licence, quota 
system in place. Decline 
in fishery reduced 
economic benefit 

14 Art and photography Recreation 
Indirect Y 

All year All areas  Direct, tutored 
courses Y 

15 Sailing and power boats Recreation 

Indirect Y 

Seasonal All 
watercourse 

Local deeds prevent 
vessel launching 

Direct, mooring fees, 
vessel maintenance, 
launch infrastructure 

Partly 

16 

Commercial fishing 

Provisioning 
Direct, sale of 
produce Partly Seasonal Specific areas 

Activity historically 
important, but now 
reduced largely to 
personal usage 

a) Crustacea, e.g. crabs 

b) Fish 

c) Molluscs, e.g. mussels, 
cockles, winkles 

Table 1. (This and facing page) Benefits that stakeholders derive from the Ythan Estuary, the ecosystem service category accord-
ing to the 2005 Millennium Ecosystem Assessment and the temporal and spatial boundary of the activities. Benefits are listed 

in no particular order
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out policies for sustainable development of Scotland’s
seas and policies on nature conservation, Marine Pro-
tected Areas and other relevant conservation sites.
Marine Scotland has adopted a 3-tier approach to
nature conservation (species conservation, site protec-
tion and wider seas policies), which recognises the lim-
itations of traditional nature conservation regulation

and includes Environmental Impact Assessment and
marine planning. A network of marine conservation
sites is also being developed, as required by both the
UK Marine legislation and the EU MSFD. Furthermore,
the Marine (Scotland) Act 2010 requires the develop-
ment of regional marine planning  and consultation re -
sponses on re gional marine boundaries. At the time of

219

Fig. 1. Summary of words (n =
200) used most frequently by
the participants after dialogue
spoken by the workshop lead-
ers has been removed. Greater
visual prominence is given to
words that appear more fre-
quently in the source text, pro-
viding an indication of subject
matter that was most discussed 

by the participants

 
 

Activity Service 
category 

Economic potential Activity boundary Additional remarks 

Classification Realised Temporal Spatial 

17 

Education 

Cultural 

  

All year All areas 
Public education centre 
and university research 
station present 

a) Public education and 
outreach Indirect Y 

b) Schools and university Direct, tutored 
courses Partly 

18 Hotels, public houses 
and restaurants 

Recreation 
and cultural Direct, job creation Y All year  Tourism exacerbated 

development 

19 Agriculture and 
livestock farming 

Provisioning Direct, job creation 
and sale of produce 

Y Seasonal Catchment 

Policy implementation 
dramatically changed 
type of farming and 
farming practices in last 
30 yrb 

20 Bait digging Provisioning Indirect, underpins 
angling 

Y Seasonal Specific areas  

21 Travelling community 
stop point Cultural Indirect, cultural 

diversity Y Seasonal Specific areas Overnight stoppage 
prohibited 

22 Camping Recreation Indirect Y Seasonal Specific areas Actively discouraged 

23 Archaeology Cultural 
Indirect Y 

All year Specific areas 
Historical links and 
importance in sense of 
belonging 

Direct, tutored 
courses Y 

24 

Housing  Indirect,  

All year 
Designated 
areas 

Local developmental 
plan in place, shore 
development desirable 

a) Views of estuary and 
surroundings 

Cultural 
Direct, property sale 
and maintenance 

Y 

b) Restricted or no 
landscape views 

 Y 

25 Coastal protection Regulating Indirect Y All year Specific areas 

Physical protection from 
sand dune (erosion) and 
wetland (flooding) 
systems 

26 Sense of well being 
and/or belonging Cultural Indirect Y All year All areas  

 
aSource: Moffat Centre (2010); bSource: Raffaelli et al. (1989) and Domburg et al. (1998)  
 

Table 1 (continued)
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writing, the form of a regional planning regime was
being considered by the Scottish Government.

Marine planning and the new instruments to be cre-
ated under the marine legislation extend from the Mean
High Water Spring tide level to 200 nautical miles. The
terrestrial planning system extends to the Low Water
Spring tide level; there is therefore some limited over -
lap between marine and terrestrial environments.

Linking benefits to legislation

Only a small proportion (35%) of the interactions be -
tween the 7 different benefits identified by the work-
shop participants (Fig. 2) are influenced by environ-
mental legislation, resulting in fewer visible links in
Fig. 4. In some cases, only half of an interaction was
covered, rather than the complete interaction. For
example, the arrow from ‘food, fish and farming’ →
‘pollution’ → ‘water recreation’ shows that legislation
associated with the SSSI Management Statement only
protects Forvie NNR against pollution from farming
activities, but does not do so for the interests of those

that use the area specifically for water recreational
activities. This poor match between the benefits and
legislation networks was confirmed by a low matching
metric ratio (M = 0.068). The potential negative im -
pacts of ‘food, fish and farming’ on other benefits were
the most highly regulated, as were various aspects of
recreation in relation to the natural environment.
There is a relative lack of legislation relating to links to
and from ‘aesthetics’, ‘education’ and ‘history and cul-
ture’, which is perhaps not surprising given that the
Convention for the Safeguarding of Intangible Cultural
Heritage (UNESCO 2003) was not ratified by the UK.
Most links are covered by a single piece of legislation,
although links between recreation and the natural
environment are covered by both access-related and
nature conservation-related legislation.

DISCUSSION

Our aims were to understand which benefits gener-
ated by a representative coastal system were valued by
people and to gain an initial understanding as to
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whether legislation had the potential to cover benefit
interactions. We found disagreement between the
long-term philosophy of the Ecosystem Approach and
the perceived needs of the stakeholder community.
The latter needs emphasise a requirement for more
immediate benefits that were no longer related to
extractive natural resources (primarily fish and shell-
fish) that had been prominent in the past. Many of the
benefits valued were recreational activities related to
rural living and the enjoyment of the natural environ-
ment (Huppert et al. 2003), which are not adequately
covered by existing legislation. There are, however,
complex interactions between the recreational and
cultural benefits that are valued and the consequences
of the way that humans manage the land and coast, the
latter often having a directional feedback on recre-
ational activities (Wiegand et al. 2010). What is inter-
esting is that many of the activities that were valued
are underpinned by wildlife and habitats being intact
and free from pollution. For example, much of the aes-
thetic enjoyment is derived from the natural heritage of
the area, the sense of wellbeing that is gained from
being in the area, and through activities such as bird
watching.

These benefits highlight an understanding of the
implications, such as eutrophication and pollution, on
certain activities (fishing and farming) and shows that,
ultimately, they have an effect on recreational activi-
ties. Indeed, increased nitrogen associated with changes
in farming practice within the catchment over the last
50 yr (Domburg et al. 1998) has been linked to in -
creased growth in macrophytic algae and, in turn, vis-
ible changes to invertebrate and bird population struc-
ture within the Ythan Estuary (Raffaelli et al. 1989).
Although local stakeholders are acutely aware of these

environmental issues, the ability to see agricultural
production, including livestock, farm machinery and
fields of crops, was nevertheless considered to be im -
portant culturally and, to a lesser extent, economically.
Similarly, we also found evidence of some interesting
recreational benefit feedbacks; stakeholders felt that
their enjoyment of the estuary was enhanced by the
presence of others, but that too many people would
detract from the aesthetics and enjoyment of specific
locations. Although not protecting these benefits di -
rectly, these examples highlight the important role of
conservation legislation in maintaining the quality of
what is valued. Consequently, it is possible that these
benefit interactions could be covered by certain inter-
pretations of the legislation by the regulating bodies.
There is a whole range of legislation that applies to
individual nodes of the network that may indirectly
protect the benefits of importance to stakeholders. For
example, a number of pieces of legislation may protect
specific components of the estuary (e.g. seals and
birds), but the philosophy of such protection is to pre-
serve the named component rather than its contribu-
tion to benefit interactions (e.g. aesthetic significance
of birds/seals leading to enjoyment and feeling of well-
being) that are valued by people. Similarly, legislation
that aims to control pollution from human activities,
such as farming, may positively impact the recreational
value of an area, but does not directly preserve recre-
ational activities. Where the objectives of legislation
are restricted to specific and isolated components of
the ecosystem, they are of less value to the protection
of benefit interactions, as they serve a subtly different
purpose.

Although more than one designation may afford a
particular location additional protection, or emphasise
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the importance of the site at national and/or interna-
tional levels (Ross & Stockdale 1996), it is clear from
the analyses here that there is no direct protection for
the benefits of value. In order to achieve appropriate
protection, an adaptive management and decision-
making process is necessary that incorporates the
views of stakeholders and scientific understanding of
linked social–ecological systems. Frameworks that
encap sulate these processes have now been described
for marine and terrestrial systems (e.g. Daily & Matson
2008, Turner & Daily 2008, Daily et al. 2009, Paetzold et
al. 2010, Tallis et al. 2010, White et al. 2010), but gover-
nance processes need to be in place to allow such
frameworks to succeed. There has, however, been a
step change in the development of law and policy at a
European level (e.g. WFD 2000 and the MSFD 2008),

with legislation (Water Environment and Water Ser-
vices [Scotland] Act 2003, Marine and Coastal Access
Act 2009, and the Marine Strategy Regulations 2010)
that has the express aim to take a more holistic view of
the environment, including the social and economic
importance of a resource and/or components of the
physico-ecological system. The Marine and Coastal
Access Act 2010 even refers to the need to take an
Ecosystem Approach, but the manner in which this is
implemented ultimately dictates how successful it is
likely to be.

Success relies on a network of organisations working
together on these issues, with participation from other
stakeholders including local groups and users, rather
than one responsible agency working in isolation. It
also takes time to implement; the first deadline for the
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WFD is 2015, but the detailed marine planning and
conservation process under the Marine (Scotland) Act
2010 is only at the consultation stage. The Land Use
Strategy, for example, acknowledges that the policy
framework for management of the marine environ-
ment is provided by the marine planning system.
Future reviews of the strategy will have regard to
marine plans developed under the Marine (Scotland)
Act 2010 (p. 6). The future marine plans will therefore
physically overlap, albeit limited to the area between
high and low tide, with terrestrial plans (Town and
Country Planning [Scotland] Act 1997 as amended).
Although this will force a merger of marine and terres-
trial disciplines (Raffaelli et al. 2005, Reyers et al.
2010), it is considered insufficient to ensure appropri-
ate policy development in relation to both marine
nature conservation and the delivery of ecosystem ser-
vices. None of the legislation appears to protect the
functioning of the estuary (e.g. nutrient recycling, car-
bon sequestration) or the benefits that people value.
This is interesting because eco system processes and
functions are the basis for providing vital and valued
ecosystem service benefits and a healthy and biodi-
verse environment. This omission is largely due to a
lack of knowledge of the different  levels of functioning
required to give rise to certain ecosystem services and
benefits, and how the interactions between these pro-
cesses might affect benefits in both the short and long
term. A further complication is that these pieces of leg-
islation can interact (i.e. one level of legislation may be
overtaken by another at a different scale) and, as a
result, some components of a system may be covered
by numerous regulations (e.g. wetland areas could be
a Ramsar site, subject to the WFD, or could be a Special
Protection Area under the EU Birds Directive, 2009/
147/EC), whilst others are free from any regulations.

At present, even though a number of responsible
agencies are beginning to talk of the importance of
adopting the Ecosystem Approach, there is a long way
to go before our institutional set up, culture of working
and legislation reflects this. Here we have shown how
just one aspect of this, the legislation, indirectly pro-
tects some important ecosystem processes and benefits
by chance rather than by design. On the whole, it
seems that the system of legislation is not set up for
maintaining benefits that people value, but for protect-
ing specific components of the ecology of coastal wet-
lands i.e. species and habitats of value, and protecting
the ecosystem from the effects of human activity.
Whilst this remains important, it is necessary to recog-
nise that the components protected by legislation con-
stitute the prerequisite for anthropogenic activities to
take place in aquatic systems, but legislation needs to
focus on conserving biodiversity–environment interac-
tions that support what people want or need from the

system. The latter is not simple, however, as people
value different components of the system, and may not
always have the same views; the values of stakehold-
ers affect management, and in turn, these constantly
changing opinions of what is important transform the
landscape. Such decisions tend to be based on short-
term needs, with little consideration of the long-term
implications of actions and changes in the dynamics of
the system. Therefore, it is necessary to create man-
agement that takes a balance of both the important
processes, functions, ecology and benefits.

What is important is that the institutional set up can
account for a new way of working—the Ecosystem
Approach. This is beginning to be acknowledged
through the publication of, for example, A Land Use
Strategy for Scotland (2011), which deals with the ter-
restrial area and the development of a marine planning
re gime. The intertidal and coastal zone areas are of
 particular importance in terms of benefit supply and
need to be reflected in policy formulation and subse-
quent legislation. Furthermore, a cross-sector approach
(merging across nature conservation, agri culture and
inland and coastal water sectors) that works in net-
works of organisations, rather than as  isolated units, is
required in order to gain scientific understanding,
management and policy expertise, and on-the-ground
knowledge and  preferences. At present, the imple-
mentation of the WFD, the Marine and Coastal Access
Act 2009 and the Marine (Scotland) Act 2010 hint at
this type of management; however, they remain frag-
mented as the institutional structures needed for
implementation of an Ecosystem Approach do not
exist.

To implement an integrated approach, simply coor-
dinating existing institutions, and adding new ones to
this arrangement, be they informal or formal, is not
likely to yield collaboration. Instead, networks of part-
nerships between state, public and private stakehold-
ers are more effective for managing social–ecological
systems (Olsson et al. 2004, Armitage et al. 2009).
These types of arrangements could harness the social–
ecological knowledge and understanding of local to
regional scale user groups, who then participate in the
governance process for managing ecosystem services;
social networks are thought to play a significant role in
achieving these objectives (Folke et al. 2005, Olsson et
al. 2008, Bodin & Crona 2009). In this way, horizontal
and vertical linkages connect across scales and facili-
tate the exchange of knowledge through the wider
network. Bridging organisations (as in Berkes 2009)
linking a variety of sectors (e.g. nature conservation,
water quality and agriculture), rather than centralised
authorities, will be key to providing a strategic over -
view of ecosystem service management at different
governance levels (i.e. catchment and basin scales). In
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the UK, it is possible that bodies such as the Marine
Management Organisation and its counterpart, Marine
Scotland, could fulfil such a role if geographical units,
such as a catchment, are used as the basis for integrat-
ing management. Such arrangements are thought to
be more flexible and resilient, with such institutional
diversity an advantage when dealing with uncertainty
and multi-scale social–ecological issues (Dietz et al.
2003). Viewing issues as trade-offs between multiple
ecosystem services in order to provide multi-functional
landscapes brings all sectors into play, increasing insti-
tutional diversity and flexibility (Dietz et al. 2003) and
will serve to fit governance arrangements with the
environmental problems that society is facing.
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