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Abstract

The primary objective of this thesis is to study outdoor recreation within a broad theoretical and
policy-relevant context. It is an investigation into the ecological, economic and behavioural-
perceptual dimensions of recreation within relatively fragile environments. which are often claimed
to be in need of conservation. The deep-seated conflicts between the differing demands placed on
the Loch Lomond environment constitute a “capsule example” of similar conflicts played out in
many recreationally-attractive environments the world over. World-wide issues are therefore
explored through the case study of the Loch Lomond and Trossachs National Park, where field-
work was carried out in 2003/2004. Qualitative and quantitative methods have been combined.
namely: semi-structured interviews; a questionnaire survey: systematic observation (including a
visual assessment of visitor-induced environmental damage survey); documentary evidence; and
ecological surveys. A variety of econometric models have been created, including a travel cost
model, contingent behaviour models and a contingent valuation model. Based on these models a
“typical” day at Loch Lomond is valued at £20.53, with visitors willing to pay an additional £1.76
to fund environmental improvements. Looking at the particular environmental issues of noise,
crowding and environmental damage, noise pollution appears to have the greatest influence on
recreation enjoyment. Noise pollution is caused primarily by the use of personal watercraft (“jet-

skis™). It was found that an asymmetrical conflict exists between jet-skiers and non jet-skiers.

The research project reveals that there is no simple relationship between the perception of and
reality of environmental damage. Although visitor perception of environmental damage often
differs from actual levels of environmental damage, the relationship is complex. In terms of “real™
environmental impact around the loch area, the visitor-induced environmental damage survey
estimates that just over 9% of the loch shore suffers from severe environmental impact. Ecological
vegetation surveys also confirm that recreation pressure is a statistically significant influence on the
presence/absence of plant communities, but that this ecological impact is spatially limited to

specific sites around the loch.

Following on from both the perceptual and ecological results, policy and management implications
are investigated and recommendations are provided — for example the implementation of a possible
vehicle parking fee at various sites around Loch Lomond. It is suggested that recreational carrying
capacity frameworks such as VERP should be applied. as they assimilate the ccological and social
facets of outdoor recreation. An overall conclusion to the thesis is thus that a sustainable approach
(framework) to recreation management, one that encompasses the perceptual and ecological
dimensions of outdoor recreation, is the only way of maintaining the beauty and enjoyment of |.och

l.omond — and., it is suggested. national parks world-wide — for present and future gencerations.
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Chapter 1. Introduction

’Wafﬁ.zﬁg 15 more Strifing than 1he first view of Lock Lomond. irs spacrous expanse of silvery
waler, 1{5 /ov.e/}/ ISlandls, 1he rich meadows and rrees OV WHICH 11 Iy bounded il the LIS SCEne
of Jading Aills, among whickh Ben Lomond rears irs broad and grgantic bulk. ke wn Arluy 1o the
s4y " (John MacCulloch (1824) in Mitchell 2001, 11).

1.1 General Introduction and Rationale

This thesis is concerned with the ecological and perceptual dimensions of outdoor recreation. Any
study of outdoor recreation integrates a number of extensive issues. This thesis explores issues of
recreation impact, in particular crowding, noise, environmental damage and visitor conflict. It
investigates the potential use of the concept of recreational carrving capacity (“the level of
recreation use an area can sustain without an unacceptable degree of deterioration to the character
and quality of the resource or recreation experience.” C.C.S., 1990), and the validity of a number of
recreation management frameworks. It enters into the debate surrounding economic valuation of
the environment (see for example Bennett and Blamey. 2001). In short, the thesis contributes to

the ever expanding field of outdoor recreation and recreation management.

Although the notions of the thesis are transportable beyond the confines of a particular area, the
specific purpose of this research project is to investigate the ecological. behavioural and perceptual
aspects of outdoor recreation in the Loch Lomond area, Scotland. As seen in the above quotc.
Loch Lomond has long held a special place in the hearts of many Scottish people. It is an area of
great scenic beauty and of much ecological importance. It is argued that in order to maintain the
beauty, scientific significance and enjoyment of the Loch Lomond area for present and future

generations, both the ecological and social impacts of outdoor recreation must be researched.

In July 2002 the Loch Lomond area was designated as part of Scotland’s first National Park: the
Loch Lomond and Trossachs National Park (LLTNP). This designation heralds an exciting and
dynamic time for outdoor recreation in Scotland. As a consequence of National Park status there
has been a rising demand for recreation activities in the Loch Lomond area, which may lead to two
fundamental pressures: higher visitor numbers may lead to overcrowding and/or visitor conflict at
certain sites, and hence reduced utility per visit; and secondly. higher visitor numbers may place

more pressure on the natural environment. Sustainable environmental and recreation management

is therefore a must: never has there been a greater need for recreation research to inform

environmental policy. This thesis hopes to inform said policy for the National Park arca, while at

the same time expand academic knowledge through the integration of the ccological and ~ocial

impacts of outdoor recreation.
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Loch Lomond is set within the wider context of an often fraught and controversial Scottish
environmental history. Scotland has, as a consequence of this history. the most concentrated
pattern of private land ownership in the world (Warren 2002, 41). and countless debates have
occurred, concerned with land management, policy, politics, environmental pressures and
environmental conflict. Key historical events, such as the Highland Clearances' in the eighteenth
and nineteenth centuries, and a long history of access controversy in both Scotland and the UK are
only two of the many examples of historical debate (see Warren 2002). As Warren (2002. 36)
notes, environmental management in Scotland was long criticised for being too sectoral in its
approach and it was not until the 1990s that an integrated, and more hence more sustainable,
approach was favoured. Scottish devolution from England in 1999 was salient here. leading to the
creation of the Scottish Parliament and the Scottish Executive. and with the environment defined as
a devolved issue, there is now a more integrated approach to environmental management in
Scotland. Crucially, the 1949 National Parks and Access to Countryside Act established National
Parks in England and Wales but not in Scotland. However, the devolved Scottish government
created Scotland’s first National Park. The National Park has allowed a substantial increase in
resources devoted to integrated conservation, recreation, forestry. agriculture and socio-economic
management. Striking a balance between the various land-uses and debates within environmental

management remains a challenge for the future, where integration will remain paramount.

The rationale behind this research project is thus the belief that there is a need for an integrated
multidisciplinary approach when studying outdoor recreation; little academic or policy-driven
research currently exists to assimilate perceptual and ecological issues. The general research
context in which the thesis is based is one of fragmentation. Whilst much research has been
undertaken on the environmental impacts of outdoor recreation (see for example Liddle, 1997:
Cole, 1995a&b; and Wall and Wright, 1977) and similarly many studies have been conducted on
the social impacts of outdoor recreation such as crowding, noise and conflict (see for example
Manning, 2001; Stankey, 1980; Graefe ¢ @/ 1984; and Lucas, 1964), little research attempts to
combine methods and results from both the social and natural/biological sciences. This research
project bridges this gap. It offers a unique perspective linking humanistic and scientific clements
of recreation and its impacts. It is argued that in order to effectively manage the recrcation
resource, these social and natural science issues must be combined in a coherent whole and that this
can be achieved through the adoption of relevant management frameworks. Recreational Carrying

Capacity is an important conceptual framework within which to address these environmental and

social aspects of outdoor recreation.

ess of agricultural change in Scotland when people were

1 .
The Highland Clearances were part of a proc |
: P ace for sheep. cattle and decr (Warren, 2002).

evicted from their homes to allow additional sp
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Thinking specifically about the Loch Lomond area, to date there is little research to understand

how visitors perceive their environment and recreational experience, and how they feel about other

visi . . ) ) )
sitors during their recreation experience. The thesis therefore develops outdoor recreation

research in the Loch Lomond area. The social issues of crowding. noise and visitor conflict are
investigated, as is the environmental issue of environmental damage, thinking in particular about
recreation impact on vegetation. Following on from the statements of Phillips and Pugh (2001,
64), it is an original piece of work —i.e. it is empirical work that has not been conducted betore. It
is also cross-disciplinary, using different methodologies from the disciplines of Geography.

Economics and Biology. Both qualitative and quantitative methods are combined.

The aim of this initial chapter is to set the context of the thesis and to orientate the reader with the
writing to follow. To this end, the chapter states the aims and objectives of the research project.
following on from this the study area (Loch Lomond, Scotland) is introduced: and finally the

following thesis chapters are outlined.
1.2 Aims and Objectives of Research Project

The general aim of the thesis is to analyse and synthesise the ecological, perceptual and
behavioural dimensions of outdoor recreation in the Loch Lomond area. Furthermore, the
specific aims and objectives of the research project are as follows: (1) to study outdoor recreation
in the Loch Lomond area, focussing on the water and associated lake margin environment; (2) to
determine the more important factor to the “typical™ Loch Lomond visitor, namely: perception and
the social dimensions of recreation (crowding, noise, visitor conflict) or the actual environmental
conditions of a site; (3) to investigate whether visitor perception of environmental damage difters
from actual levels of environmental damage, again focussing on the water and associated lake
margin environment; (4) to construct a model for perceived crowding and to assess whether the
expectation of crowding impacts on recreation participation decisions; (5) to construct a model for
perceived environmental damage and to assess whether the expectation of environmental damage
impacts on recreation participation decisions; (6) to construct a model for perceived noise level and
to assess whether the expectation of noise impacts on recreation participation decisions: and finally
(7) to integrate perceptual and ecological findings in order to recommend future resource and

recreation management options. Specific aims are identified for each individual methodology used.

and are explored in following chapters.

In addition to the aims outlined above, it was decided that in order to focus the rescarch project a

set of research questions was required. These are as follows: (1) is it perception (crowding,

numbers of people, visitor conflict) of recreation or actual/ “real” environment (environmental

damage, vegetation, scenery) that affects recreation patterns/demand?: (2) do excessive levels of
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human encounter in recreation settings have adverse affects on recreation experience utility of a
. ‘-). . - . i
trip?; (3) does the expectation of crowding impact on recreation participation decisions?; (4) does
the expectation of environmental damage impact on recreation participation decisions?: (5) does

the expectation of high noise levels impact on recreation participation decisions?: and (6) what is

the effectiveness of policy instruments for reducing noise/environmental damage/crow ding?

Crowding, noise and environmental conditions are themes imperative to this thesis. and so four

specific hypotheses have been created. These are:

L Crowding Hypothesis: high visitor numbers lead to overcrowding and reduced utility per visit.

0 Noise Hypothesis: high noise levels result in reduced utility per visit.

U Environmental Hypothesis One: high visitor numbers place pressure on the natural
environment.

U Environmental Hypothesis Two: visitor perception of the indicators of environmental damage

differs from the actual level of environmental damage.
The following chapters will achieve the aims and objectives, and discuss the above hypotheses.
1.3 The Study Area: Loch Lomond, Scotland
1.3.1 Description of Loch Lomond area

Located in the central belt of Scotland (see figure 1.1), Loch Lomond is the largest inland
waterbody and largest stretch of freshwater in Great Britain. The loch itself is twenty-three miles
long and up to five miles wide and includes great physiographic, climatogical and biogeographical
variation. This unique environmental setting can be attributed to the Highland Boundan Fault.
which geologically divides the area. Mitchell (2001, 12) describes the loch as an “elongated
triangle”, with a narrow and deep northern half and a wide and relatively shallow southern end.

Both these northern and southern basins differ in character — with different underlying geology.

topography, soil, land uses and ecology (see box 1.1).

“The lock has two mamn basms... THe northern basin is long, narrow and decp, with d
PIOUNIAINIONS, DASE-POOr FOCKY CalcCAmMEn! (Mainly USed Jor sHCcp-Lrdzing ). WALe the soutlicr,
7 conrrasr. 1s shallower, witth a lowland, base-rich, agriculiural, more populated catchimernt.
These calclment dijjerences are reflected i both waler chemisin: and dlgal measurenconts,
WHICH indicale more nurient poor, or olgorropaic, conditions in IRe nortRern Pusin Compdr: a
[0 1he more produclive, mesorropaic, condirions jound in the southern basin

Box 1.1: Description of Lomond basins (Eurolakes 2004. 8 and 9).
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Figure 1.1: Location of Loch Lomond.

In terms of ecological significance, Loch Lomond has a high diversity of species, reflected in a
wide range of habitat types and conditions (Eurolakes 2004, 2). There are a number of national and
international conservation designations in the area including Sites of Special Scientific Interest
(SSSIs), a National Nature Reserve (NNR) and a RAMSAR site. The area is, however, subject to a
number of pressures including nutrient enrichment, invasive species (such as the alien wetland
plant £Zodea nurralli Nuttall’s Pondweed and fish species Ruffe), water level changes, and various
land uses including agriculture, forestry and recreation. As a consequence of these pressures,
coupled with the area being one of outstanding natural beauty, significant ecological interest and a
vital scientific and economic resource, Loch Lomond was included in Scotland’s first National

Park “Loch Lomond and the Trossachs™ —opened on July 24" 2002 by HRH Princess Anne.

The aims of the LLTNP are four-fold, namely: (1) to conserve and enhance the natural and cultural

heritage of the area; (2) to promote sustainable use of the natural resources of the area; (3) to
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promote understanding and enjoyment of the special qualities of the area by the public: and (4) to
promote sustainable economic and social development of the area’s communities (LLTNPA 2003.
5.). These are ambitious aims and the integration of the various components is a challenging task.
A National Park Plan, the first draft of which was issued for public consultation during May 2005.
has been devised in an attempt to balance these four statutory aims. Although at time of writing the
Plan is only available in draft form, a number of priority objectives have already been identified.
In terms of aim three and the “National Park Experience” (and hence the concerns of this thesis),
these include: “reviewing site management at places where anti-social behaviour occurs™
(LLTNPA 2005a, 178); “monitoring noise from recreation activity on Loch Lomond™ (LLTNPA
2005a, 198); and “promoting a comprehensive visitor monitoring framework with partner

organisations” (LLTNPA 2005a, 183). It is also important to recognise that the Plan states:

“the designation of the National Park and the rise in leisure and recreation activity in society
generally are likely to result in increases in the numbers of visitors to the area. The Plan is not, at
this time, seeking to limit the numbers of visitors to the area as a whole. However, it is important
that leisure and recreation activities are only promoted in locations where there is capacity
(researcher s emptasis) to cope without damage to the local environment and its special qualities”
(LLTNPA 2005a, 178).

The Plan recognised that the LLTNP must strive for sustainability, integrating conservation,
recreation and the many other land-uses present in the area (see Ireland e 2/(1998) for a discussion
of sustainable resource management in the Loch Lomond area). Research into the social and

environmental impacts of recreation is one step towards achieving such sustainability”.

Demand for outdoor recreat