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Abstract
The objectives of this study were:
•

to document the likely tourism-related climate change impacts (economic and non-economic) on the
Margaret River region for 2020, 2050 and 2070

•

to identify and recommend adaptation options and strategies

•

to develop/refine the model developed in Phase 1 of the program to identify non-economic impacts and
adaptation options and strategies

It complements and builds on the main multi-state report on ‘The Impacts of Climate Change on Australian
Tourism Destinations: developing adaptation and response strategies’ which was published by the Sustainable
Tourism Cooperative Research Centre in 2009. It adds a Western Australian case study area, the Margaret
River Wine Region, to the destination regions of Cairns, Kakadu, the Blue Mountains, the Barossa and the
Victorian Alps which were covered by the original study. Much of the research methodology, including the
background desktop research, and the stakeholder interviews and the workshop, for which participants were
selected using the ‘VICE’ (visitors, industry, community, environment) typology, replicated that of the main
study. However, the Margaret River study also included a questionnaire survey of 377 individuals who were
contacted at several tourist bureaux in and around the wine region. This group included intrastate, interstate and
international tourists and a significant number of local residents. In another departure, and in response to
indications from project sponsors, there was no specific emphasis on the possible future situations in 2020, 2050
and 2070 although, as in the main report, climatic projections to these dates are included. Furthermore, and
again in response to sponsor input, the econometric modelling conducted for the original case study regions was
not replicated in this case.
A further important issue relates to the different timing of the Margaret River project and the main study.
Data collection in the original case study areas was largely completed before the impact of the Global Financial
Crisis became apparent in late 2008. Furthermore the workshop and the stakeholder interviews in Margaret
River took place, in late 2009 and early 2010, against the backdrop of ‘Climategate’ (the media-fuelled frenzy in
which the findings of mainstream climate science were questioned, disagreements between some climate
scientists were exposed and some data errors were identified), of the relative failure of the global climate change
talks in Copenhagen and of the collapse of bipartisan agreement over the introduction of an emissions trading
scheme for Australia. This financial, journalistic and political turmoil inevitably coloured the views of
stakeholders in and around the tourism industry on the (at least relative) importance of the need for adaptation
and response strategies to climate change.
In these circumstances, it is notable, that there was broad agreement between the responses from the
Margaret River case study and those in the main report. These included the importance of:
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•

development of more sustainable means of water and energy use, and of their publicisation, both through
demonstration projects and through ‘green’ and ‘ethical’ local branding of the tourist destination

•

ongoing monitoring of climate change and its resultant environmental and economic impacts at the local
level

•

the development of risk analyses and disaster management strategies

•

the integration of environmental best practice into broader local and regional planning strategies

•

the active involvement of the local community in the development of these adaptations and strategies.

Nevertheless, the Margaret River study also raised some new, or modified, issues which may be of relevance
should the findings of the entire climate change adaptation project be used to inform the development of climate
change adaptation and mitigation strategies elsewhere. Margaret River is a location where climate change may
well produce relative benefits for the area, particularly in the short term, since most competing tourism,
agricultural, viticultural and seachange/treechange regions in the state are likely to be more adversely affected
by climate change. There is a need for the acknowledgment that climate change adaptation may encompass the
challenges of growth in some localities. Furthermore, particularly in the post Climategate era, it is necessary to
present both climate change information and climate change adaptation strategies to local communities in a
factual and positive light and to avoid alarmism and hyperbole. Indeed, it may well be prudent to gain a more
precise view of local (and tourist) attitudes and values with respect to climate change/climate change adaptation
and to tailor local communication strategies accordingly. Finally, the responses from the Margaret River and the
Barossa studies were sufficiently similar to suggest that there may be some value in encouraging information
sharing in this regard between Australia’s wine tourism regions.
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SUMMARY
Objectives of Study
This case study in part replicates and in part builds on the findings of the main study (Phase 1) of the impacts of
climate change on Australian tourism destinations. Its objectives were:
•

to document the likely tourism-related climate change impacts (economic and non-economic) on the
Margaret River region for 2020, 2050 and 2070

•

to identify and recommend adaptation options and strategies

•

to develop/refine the model developed in Phase 1 of the program to identify non-economic impacts and
adaptation options and strategies.

Methodology
In addition to desktop research on the topic, 377 individuals (a mixture of ‘locals’ and tourists) were surveyed
on their attitudes to climate change and to potential climate change adaptation strategies in Margaret River.
Replicating the methods of the main study, interviews and a one day workshop were then undertaken with
stakeholders selected on the basis of a VICE (visitors, industry, community, environment) profile and CSIRO
climate change projections for the area in 2020, 2050 and 2070 were used to prompt respondent and stakeholder
feedback.

Key Findings
There was broad agreement between the views of the Margaret River respondents and those from the other case
studies, notably with respect to the importance of: water and energy conservation initiatives; demonstration
projects and industry and community education programs and awareness raising; ‘green’ branding and ecoaccreditation of destinations and individual tourism enterprises; ongoing monitoring of local environmental and
economic trends; and the involvement of local communities in climate adaptation strategies, both in relation to
disaster/risk management and in local planning and adaptation strategies more generally.
The Margaret River study took place after the Global Financial Crisis, the highly publicised controversies
surrounding some of the major climate science research findings, the relative failure of the Copenhagen climate
change conference and total failure of the Australian Government to introduce an Emissions Trading Scheme.
These events would inevitably have affected local opinions and values. It was not surprising therefore that the
local respondents placed less emphasis on obtaining outside (particularly government) resources to support
adaptation strategies and more emphasis on providing information and guidance to the local community in a
positive and measured manner.
Since Margaret River—relatively and in the short- to medium-term—could actually benefit from some
aspects of local climate change, notably the warmer temperatures and lower rainfall which augment the
attractions of the area’s beaches and outdoor activities and the fact that hotter, drier conditions may make other
parts of the state less attractive places in which to live, work or recreate, it provides a salutary reminder of the
fact that, in some localities, adaptation to climate change will also involve adaptation to economic and/or
population growth.

Future Action
The findings from the Margaret River Wine Region broadly endorse the future actions recommended in the
main climate change study. They further confirm that any prioritisation of the very broad range of future actions
suggested therein needs to be conducted on a local basis. Nevertheless the considerable similarities exhibited
between the Barossa and the Margaret River case studies indicate that there may well be some
benefits to be gained from information sharing and cooperation between the various
wine tourism regions with regard to climate change adaptation strategies.
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Chapter 1

INTRODUCTION
Background
This study relates to and follows on from the Sustainable Tourism Cooperative Research Centre’s (STCRC)
multi-state report ‘The Impacts of Climate Change on Australian Tourism Destinations: developing adaptation
and response strategies—a scoping study’ (Turton, S. Hadwen, W. and Wilson, R. [eds] 2009). While this report
was in preparation, and following discussions between STCRC and various Western Australian organisations, a
decision was made to add the climatically vulnerable Margaret River wine/tourism region to the series of case
studies—of Kakadu, Cairns, the Blue Mountains, the Barossa Valley and the Victorian Alps—already being
undertaken.
The broad objectives of this project were to:
•

document the likely tourism-related climate change impacts (economic and non-economic) on the Margaret
River region for 2020, 2050 and 2070

•

identify and recommend adaptation options and strategies

•

develop/refine the model developed in Phase 1 of the program to identify non-economic impacts and
adaptation options and strategies.

The study therefore mirrors, up to a point and, in some ways, extends the initial five studies and the
conclusions and recommendations of this investigation will accordingly focus on the comparisons and contrasts
that can be made between our own findings and those of the Turton et al. report. However, this study also
provides two further perspectives which may well contribute to the more general relevance and applicability of
the climate change project overall.
First, the Margaret River research was conducted in very different economic and political circumstances
from those of the other five case studies. Data collection for the main survey was largely completed before both
the impacts and the concerns generated by the global financial crisis became apparent in late 2008. Furthermore,
the conduct of the stakeholder interviews and workshops took place, in Margaret River, against the backdrop of
the global media frenzy which attempted to question the veracity of mainstream climate science, and of the
relative failure of the climate meetings in Copenhagen, both in late 2009. They also coincided with the collapse
of any semblance of bipartisanship related to the introduction of an emissions trading scheme at the Australian
level. The first five studies therefore obtained stakeholder and community data at a time of economic buoyancy
and of relatively general public and party political acceptance of the seriousness of climate change and when the
introduction of national and even international emissions trading regulations seemed to be at least a possibility.
By the time the Margaret River interviews and workshop took place the prospect of emissions controls and/or
carbon pricing or taxing seemed remote and climate change clearly occupied a very different, and presumably a
less privileged, place in the minds of the study participants. Given these very different socioeconomic
circumstances, any similarities between our findings and those of the earlier studies should therefore provide
considerable support for their wider applicability.
Second, a questionnaire survey on attitudes and adaptations to climate change was conducted in the Visitor
Centres in Augusta, Busselton, Dunsborough and Margaret River. Slightly over 40% of the 377 respondents
were local residents and the remainder was visitors to the region. This exercise has provided much wider
stakeholder input to the study—including from the tourists themselves. It has also provided the research team
with the opportunity to triangulate its findings as it compared the results from the surveys, the interviews and
the workshop. This issue of triangulation is central to the structure and to the outcomes of this report as set out
below. The main STCRC climate change report was produced while background information for the Margaret
River case study was being assembled. The Margaret River case study therefore built on its results, most notably
1
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its ‘key findings across regions’ (Turton et al. [eds.] 2009, p. xiv), as well as on its methodology. These key
findings informed the content of the survey questionnaire and provided a check list against which the overall
conclusions and recommendations of the Margaret River study will be compared at the conclusion of this report.
However, the findings of the main study were not shared with the survey participants and were only presented
individually and occasionally to the stakeholder interviewees after their initial spontaneous answers to various
questions in order to encourage further elaboration on specific points. Furthermore, at the end of the workshop,
comparisons were drawn between the issues seen as high priority in the main study, both across regions and in
the Barossa, and those emanating from the Margaret River workshop.

Structure of the Report
Chapter 2 provides a general introduction to the Margaret River region and summarises the major environmental
and socioeconomic characteristics of the area, albeit with particular reference to the local tourism industry. It
also depicts three potential climate change scenarios for Cape Leeuwin (Hennesey 2008) at 2020, 2050 and
2070. These align with similar sets of scenarios produced by the CSIRO for the five case study regions in the
main STCRC climate change report.
Chapters 3 and 4 focus on two of the region’s primary tourism ‘drawcards’, its wine industry and its natural
landscapes (with particular reference to their biological distinctiveness and diversity). Both of these items of
tourism product are vulnerable to the likely impacts of climate change as depicted either in the Hennessey
scenarios or in more locally-based climate projections. While both chapters therefore provide some assessments
of the likely local impacts of climate change and, implicitly thereby, they point to some directions, costs and
challenges, of existing and desirable adaptation strategies, they should be seen as specialist contributions by
individual members of the research team on these two topics, rather than as generic prescriptions for regional
action. In this context, it should also be noted that desktop research identified a considerable amount of general
and national material on climate change adaptation, as was the case for the main STCRC climate change report,
but relatively little of specifically local significance. Since the main report had already provided coverage of the
larger scale material, these two chapters were included to provide some local detail on specific topics of
relevance to the sustainability of the Margaret River tourism industry.
Chapters 5, 6 and 7 report on the results obtained from three phases of data collection from stakeholders
with an interest in the sustainability of tourism in the Margaret River Region. Chapter 5 summarises the findings
from a survey of almost 400 respondents, both tourists and ‘locals’ which was conducted in the winter and
spring of 2009. A fuller account of the survey results is provided in Appendix 1. Chapter 6 synthesises the views
of 12 stakeholders with interests in both the policy and the practice of tourism in the region. These were selected
on the basis of the ‘VICE’ (visitors, industry, community, environment) model used in the previous report to
ensure that the diversity of viewpoints and inputs needed to facilitate the sustainability of the local tourism
industry in the face of climate change were represented. These interviews were conducted in the summer of
2009–10. Chapter 7 reports on the outcomes of a workshop held in Margaret River in February 2010 which was
attended by representatives from industry, government and the community.
In conclusion, Chapter 8 identifies commonalities in the information from the three aforementioned data
sources in order to make policy and action recommendations for climate change adaptation by the local tourism
industry and, more widely, by the local community and by relevant government agencies. It will also compare
and contrast the conclusions and recommendations from the Margaret River case study with both the overall
conclusions of the main study and with those of the Barossa case study in order to assess their more general
applicability to wine tourism, and other types of tourism regions in Australia and, potentially, elsewhere.
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Chapter 2

THE MARGARET RIVER WINE REGION
Introduction
The study area, which is known as the ‘Margaret River Wine Region’, comprises parts of the Shires of
Busselton and Augusta – Margaret River (Figure 1). It is located approximately three hours drive south of the
Perth metropolitan region and occupies the south-western extremity of Australia. The area is surrounded on
three sides by ocean—the Indian Ocean to the north (Geographe Bay) and west, and the Southern Ocean to the
south. The population of the two shires (as of 2006) was approximately 37,000 (Shire of Busselton, 2009).

Figure 1: South West Region
(Source: Department of Environment and Conservation 2008, p. 4)

Given that the Margaret River Wine Region is famous nationally and internationally as a producer of high
quality wines it is worth noting that the Margaret River Wine Region boundary as defined by the Australian
Wine and Brandy Corporation (refer to Figure 2), is not quite aligned with the Margret River Wine Region as a
tourism region. By explanation, the eastern boundary of the Margaret River Wine Region is defined by a line of
longitude passing through Broadwater, immediately to the west of the Busselton town site (Figure 2). Thus the
3
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study area includes not quite all of the Shires of Busselton and Augusta – Margaret River.
Nevertheless, Busselton provides much of the tourism accommodation as well as a range of tourism and
recreational attractions and services for the tourism sector within the Margaret River Wine Region. To the
south, the only area of the Shire of Augusta – Margaret River not included in the Margaret River Wine Region
is an area of largely forested land in the eastern portion of the Shire.

Figure 2: Margaret River Wine Region
Source: Australian Wine and Brandy Corporation (http://www.wineaustralia.com/australia/)

The Landscape
The Margaret River Wine Region includes five distinctive landform types (Figure 3). The largest of these (the
Margaret River plateau) is a gently undulating plateau varying from 5 to 15 km in width and extending from
Dunsborough in the north to Augusta in the south. Comprised of lateritised granitic and gneissic bedrock, the
plateau is dissected by numerous river systems. To the east, the Blackwood Plateau is underlain by sedimentary
rocks of the Perth Basin. The Blackwood Plateau has also been lateritised, with the landscape dissected by
numerous streams and characterised by rolling low hills (Tille and Lantzke 1990)
More recent aeolian, alluvial and marine sediments dominate the coastal margins of the Margaret River
region. The western extremity of the region between Cape Naturaliste and Cape Lee win comprises a
discontinuous ridge of aeolian limestone up to 6 km in width (Tille and Lantzke 1990). This area includes some
well-known and accessible caves (including Mammoth, Jewel and Lake) which are frequented by tourists. The
limestone is underlain by granitic and gneissic basement rock which outcrops along the coast in areas where the
limestone is absent. World renowned surfing beaches are also located along the west coast. The north facing
coastline includes the most southern extension of the Swan Coastal Plain. Up to 15 km in width and comprising
alluvial, aeolian and marine Quaternary sediments, the flat to gently undulating Swan Coastal Plain extends
eastwards from the town site of Dunsborough. The south coast also has a coastal plain, of up to 15 km in width
that extends eastwards from the mouth of the Blackwood River. Except for a narrow line of high dunes fronting
the Southern Ocean this area is dominated by a low-lying and poorly drained landscape underlain by Quaternary
sediments (Tille and Lantzke 1990).
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Figure 3: Landforms of the Margaret River (Vasse) Region
Source: Tille, P.J. and N.C. Lantzke (1990: 8)

The flora and fauna of the region have international significance in terms of biodiversity, being located
within the South West Botanical Province, Australia’s only internationally recognised biodiversity ‘hotspot’
(Tourism Western Australia 2008; Myers et al., 2000).

Climate
The region has a Mediterranean type climate characterised by warm to hot and generally dry summers and mild
wet winters. As already noted, the region is bordered on three sides by oceans resulting in a milder climate than
that of most other areas of south-western Australia. As a result the region generally does not record the extreme
temperatures experienced elsewhere across south-western Australia. Average annual rainfall (Table 1) varies
from between 811 mm at Busselton to 1204 mm at Karridale (although it should be noted that official weather
observations at Karridale ceased in 1963 after this timber town was destroyed by fire in 1961). Across the
region, between 80 to 85% of total average rainfall is recorded in the six month period May to October. June
and July are the wettest two months recording approximately 40% of the total average annual rainfall. Rainfall
is also more reliable compared to most other areas of south-western Australia.
Extreme weather events such as drought, floods, heat wave conditions and tropical cyclones are rare.
Notable exceptions include: the heat wave conditions associated with the Karridale fires of 1961; coastal erosion
and flooding in the Busselton region associated with tropical cyclone Alby in April, 1978 (resulting in extensive
damage to the heritage listed Busselton jetty); and the Blackwood River floods (and local flooding in other
smaller river systems) of 1982. The latter was the result of the coalescence of tropical air masses from three
former tropical cyclones, Fifi, Errol and finally Bruno that formed in quick succession (Alan Pilgrim, pers.
comm.)
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Table 1: Average annual rainfall (mm)
(Source: Bureau of Meteorology)

Locality
Busselton (1877 – 2009)
Cape Leeuwin (1897 – 2009)
Karridale (1894 – 1963)
Witchcliffe (1999 – 2009)

Rainfall (mm)
811
973
1204
978

An Evolving Pattern of Land Use Activities
The area has produced notable archaeological finds, most famously from the Devil’s Lair site, which attest to
the length of Indigenous occupation of the region. The first European settlers to arrive landed at Augusta in
1830, establishing Augusta as the third oldest settlement in Western Australia. Two years later, when John
Bussell arrived on the banks of the Vasse River he became the first European to settle at what is now known as
Busselton. By the 1850s Europeans had also settled at Margaret River. Rural activities have long been the
mainstay of the region’s economy. Cattle grazing (in particular dairy cattle), became the most important
agricultural activity, with the dairy industry experiencing a period of rapid growth in the 1920s as a result of
soldier and British migrant/ex-service re-settlement (the Soldier Settlement and Group Settlement Schemes) in
the region. By the 1970s grazing stock were predominantly beef cattle and sheep, although by the 1990s
dairying was still more profitable with about one-third of the state’s dairy farms located within the region.
Forestry and fishing are other primary industries with a long history within the region with timber logging
commencing in the Margaret River region in the 1870s (http://www.margaretriver.com/). Witchcliffe and
Karridale are just two of the many former timber towns.
The first vines were planted in 1967. By 2008 close to 5,500 ha were under vines and there were about 140
wineries. Most of the producers are boutique-size businesses and, although the region produces just 3% of
Australia’s wine grapes, it provides for over 20% of the Australian premium wine market
(http://www.margaretriverwine.org.au/). The region has an international reputation for fine wines with the
Mediterranean climate and absence of extreme temperatures in both summer and winter (due to the moderating
influence of the coastal location) providing ideal growing conditions for a number of wine grape types. Most
vines are planted in gravelly duplex soils on the gentler valley side slopes of the Margaret River Plateau and (to
a lesser extent) the Blackwood Plateau. North and east facing slopes are preferred because these aspects provide
protection for the vines from the prevailing southerly and westerly winds. These same slopes are also the
preferred location for orchards. In parallel with the growth of the wine industry the region has also experienced
a growth in holiday accommodation and gourmet restaurants.
Prior to the emergence of the wine industry, the region already had a long history of intrastate tourism as a
popular holiday destination, most notably for summer vacations to coastal locations such as Augusta,
Dunsborough, Yallingup and Busselton (best known for the usually calm waters of Geographe Bay and its
heritage listed 2 km long wooden jetty). Also heritage listed is the region’s first dedicated tourism
accommodation, Caves House at Yallingup. The building was constructed in 1905, then reconstructed in 1938
and has hosted wedding groups for over 100 years (http://www.caveshousehotel.com.au). The region has also
developed an international reputation for surf beaches with annual events such as the Margaret River Pro and
Margaret River Classic attracting international surfers and a large number of spectators to the region.
In addition to the high quality surf beaches (such as Surfers Point, Yallingup, Injidup, Boranup and Three
Bears) the natural landscape of the region also boasts many other tourism and recreational attractions including:
pristine scenic swimming and fishing beaches; areas of spectacular coastal cliffs and hard rock coastline; areas
of tall hardwood jarrah and karri forest as well as areas of coastal heath; a number of well-known limestone
caves (for example, Mammoth and Jewel caves) that are open to the public; and, the scenic rolling hills typical
of much of the region. The Leeuwin – Naturaliste National Park centred on the limestone geology of the
Leeuwin – Naturaliste ridge extends from Cape Naturaliste (located at the north-western extremity of the
region) to Cape Leeuwin (to the west of Augusta on the south coast). The national park includes areas of scenic
coastline, jarrah and karri forest and, the publicly accessible limestone caves. Also incorporated within the
national park is the 135 km long Cape to Cape Walk Track. Whale watching is also becoming an increasingly
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important industry for Augusta with Humpback, Southern Right and the endangered Blue Whale frequenting the
area between May and December.
The region is also host to a variety of significant annual cultural and sporting events. These include (in
addition to the surfing events already noted),the Ironman Triathlon at Busselton, attracting more than 1000
competitors (including overseas athletes) as well as supporters and spectators; the Busselton Jetty Swim; the
Leeuwin Estate Concert; the Margaret River Wine Region Festival held at Cowaramup; and the Festival of
Busselton. In 2010, the Margaret River region will host the Cow Parade, promoted as the world’s largest and
most successful public art event. To date the event has been held in more than 50 cities around the world.

Population and Demography
The Shire of Busselton is one of the fastest growing non-metropolitan local government areas in Western
Australia. Since 1971 the Shire’s population has increased from 7426 to 26,638 in 2006 (with an estimated Shire
population of 31,200 by 2011). Most of this growth has been within the towns of Busselton and Dunsborough
with almost two-thirds (17,900) of all shire residents living in Busselton. Around 4700 people (or 17.7% of the
total Shire population) live in rural areas. During peak holiday times the number of people in the Shire on any
given day is estimated to be as high as 70,000 (Shire of Busselton, 2009).
The demographic profile of the Shire of Busselton is also changing from that of a place primarily for
retirement to that of a regional centre with a strong focus on tourism and related business activity, as well as a
significant role as an administrative centre for a range of government agencies. With the increased level of
business activity creating new employment opportunities the percentage of residents aged over 55 decreased
from 29.1% (in 1991) to 26.4% in 2006 (Shire of Busselton 2009).
Although much smaller in population, the town of Dunsborough has also experienced significant growth
with an almost tenfold increase in population in the 25 year period 1981 to 2006 (from 392 people in 1981 to
3,700 in 2006). Dunsborough continues to be an attractive location for holiday (or weekend) homes with
approximately 45% of private dwellings unoccupied for periods of the year. Although very high, the percentage
of unoccupied homes has declined as the resident population has increased. In 1981, for example, an estimated
58% of Dunsborough homes were classed as unoccupied (Shire of Busselton 2009). Although this figure is
lower across the rest of the Shire, many houses in rural residential areas are also not occupied during winter.
By contrast, the population of the Augusta – Margaret River Shire is approximately 11,000 with around 60%
of the population residing in urban areas (as defined by the ABS) compared to an urban population of around
82% in the Shire of Busselton. Margaret River and Augusta are the largest towns in the Shire with urban
populations of 4415 and 1068 respectively (as of the 2006 Census).
Table 2: Age Profile for the Shires of Busselton and Augusta – Margaret River
(Source: ABS)

Age group
0 – 4 years
5 – 14 years
15 – 24 years
25 – 54 years
55 – 64 years
65 years and over
Median age of persons

Shire of Busselton
6.5%
15.3%
11.1%
40.6%
11.1%
15.3%
38

Shire of Augusta – Margaret
River
6.5%
14.4%
10.8%
46.2%
10.4%
11.7%
37

Employment
The five most common industries of employment for both the Shires of Busselton and Augusta – Margaret
River are listed in Table 3. Given the difference in the population size of the two shires, Table 3 includes both
the percentage of persons employed as well as the total number of persons employed in each industry sector. In
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relation to the tourism sector, by 2007 (the period for which the latest tourism data is available), the number of
tourism businesses within the region had grown to over 1,400, with the vast majority of these being small
businesses that employ very few persons (TRA 2008).
The wine industry is the leading area of employment within the Shire of Augusta – Margaret River with the
tourism related industries of accommodation and café/restaurants also identified within the top five areas of
employment (refer to Table 3). Orchard production also ranks in the top five industries, reinforcing the
importance of the rural sector within the shire. Within the Shire of Busselton, the tourism related industries of
accommodation and cafés/restaurants rank as the two most significant areas of employment. Although the
percentage of people within each shire employed in these two industry sectors is not dissimilar, the greater
population size of the Shire of Busselton does mean that it accounts for almost 70% of employment in the
accommodation and café/restaurant related sectors. Also of note is the importance of the building industry
within the Shire of Busselton, a reflection of the sustained period of significant population growth within the
shire and the surrounding area. A comparison of the data for both shires with the Australia-wide percentage of
people employed in each of the industries listed, underlines the importance of all of the industries listed in Table
3 to employment opportunities within the Margaret River region, as well as the importance of tourism and of the
rural sector to the region.
Table 3: Industries of Employment
(Source: ABS)

Industry of
employment

Number and percentage of employed
persons aged 15 years and over

Shire of Busselton
Beverage
manufacturing
Accommodation
School education
Cafés, restaurants
and takeaway food
services
Fruit and tree nut
growing
Building
completion
services
Residential
building
construction

Percentage of
employed
persons aged 15
years and over in
Australia

*

Shire of Augusta
– Margaret River
409 (7.9%)

0.3%

654 (5.6%)
550 (4.7%)

325 (6.3%)
247 (4.8%)

1.3%
4.5%

540 (4.6%)

217 (4.2%)

3.6%

*

245 (4.7%)

0.3%

411 (3.5%)

*

1.4%

403 (3.4%)

*

1.8%

Note: * denotes industries not ranked in top five areas of employment
A comparison of the data presented in Table 4 reinforces the importance of tourism and the rural sector to
the Margaret River region. In comparison with the percentage of people within Australia employed in different
occupations, the Margaret River region has a notably higher percentage of people employed as labourers,
technicians and tradespeople and a lower percentage employed as professionals and clerical and administrative
workers.
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Table 4: Occupation
(Source: ABS)

Occupation

Managers
Technicians and trades
Labourers
Professionals
Clerical and
administrative workers
Sales workers
Community and
personal service
workers
Machinery operators
and drivers

Number and percentage of employed
persons aged 15 years and over

Number and
percentage of
employed persons
aged 15 years and
over in Australia

Shire of
Busselton
1719 (14.6%)
2222 (18.9%)
1803 (15.3%)
1525 (13.0%)
1338 (11.4%)

Shire of Augusta –
Margaret River
1020 (19.7%)
907 (17.5%)
881 (17.0%)
684 (13.2%)
486 (9.4%)

13.2%
14.4%
10.5%
19.8%
15.0%

1289 (11.0%)
976 (8.3%)

537 (10.4%)
382 (7.4%)

9.8%
8.8%

703 (6.0%)

216 (4.2%)

6.6%

Tourism/visitors
The two Shires account for 65% of the total visitors to the South West Region (as defined by the South West
Development Commission) with the Shire of Busselton accounting for 36% of total visitor numbers to the
region (Shire of Busselton, 2009).
Statistics from Tourism Western Australia (based on the period 2005–07) indicate that, on average, almost
604,000 people visit the Shire of Busselton each year (refer to Table 5). Of this number it is estimated there are
572,000 domestic visitors and 31,700 international visitors (the latter representing 5% of total visitor numbers).
In all, visitor numbers equate to 2.1 million visitor nights (an average of 3.2 nights for domestic visitors and 5.0
nights for international visitors) with an estimated value to the local economy of almost $300 million (Shire of
Busselton, 2009).
Visitor numbers (also sourced from Tourism Western Australia) for the Shire of Augusta – Margaret River
(based on the period 2005–07) indicate that the total number of visitors each year is in the order of 479,000 with
about 55,000 (or 12% of the total) from overseas (refer to Table 6). In all, visitor numbers equate to 1.5 million
visitor nights. Based on the economic benefit estimated for the Shire of Busselton (Shire of Busselton, 2009),
this would suggest an annual economic boost of $200 million to $220 million within the area of the Shire of
Augusta – Margaret River. For the total study area this represents a total of approximately $500 million per
annum. Tourism Research Australia (2008) provides a more conservative estimate of $169 million per annum as
the economic benefit from tourism for the regional economy.
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Table 5: Visitors—Shire of Busselton
(Source: Shire of Busselton 2009, p. 25)

Annual Average
1999–2001

%

Annual Average
2002–04

%

Annual Average
2005–07

%

517,000
28,000
28,300
573,000

90%
5%
5%
100%

543,000
41,000
27,900
611,900

89%
7%
5%
100%

535,000
37,000
31,700
603,700

89%
6%
5%
100%

1,990,000
91,000
125,000
2,206,500

90%
4%
6%
100%

1,829,000
121,000
102,000
2,052,000

89%
6%
5%
100%

1,792,000
114,000
159,000
2,065,400

87%
6%
8%
100%

Visitors
Intrastate
Interstate
International
Total
Nights
Intrastate
Interstate
International
Total
Average length
of stay (days)
Intrastate
Interstate
International
Total

3.8
3.3
4.4
3.8

3.4
3.0
3.7
3.4

3.3
3.1
5.0
3.4

Table 6: Visitors—Shire of Augusta-Margaret River
(Source: Shire of Busselton 2009, p. 27)

Annual Average
1999–2001
Visitors
Intrastate
Interstate
International
Total
Nights
Intrastate
Interstate
International
Total
Average length
of stay (days)
Intrastate
Interstate
International
Total

%

Annual Average
2002–04

%

Annual Average
2005–07

%

287,000
40,000
49,500
376,500

76%
11%
13%
100%

390,000
100,000
58,600
548,600

71%
18%
11%
100%

335,000
89,000
55,000
479,100

70%
19%
12%
100%

934,000
116,000
191,500
1,241,500

75%
9%
15%
100%

1,207,000
607,000
238,800
2,052,800

59%
30%
12%
100%

980,000
287,000
252,100
1,519,100

65%
19%
17%
100%

3.3
2.9
3.9
3.3

3.1
6.1
4.1
3.7

2.9
3.2
4.6
3.2

In recent years and in line with national trends, the region has experienced a downturn in tourism numbers.
A comparison of data for the periods 2002–04 and 2005–07 shows a decline in total visitor numbers of almost
8%. The data indicate a recent peak following a rapid increase (about 22%) in visitor numbers between the
periods 1999–01 to 2002–04, such that, although the recent data indicate a declining trend, total visitor numbers
are still well above those of the late 1990s (Shire of Augusta – Margaret River 2008, p. 25, 27). The exceptional
economic buoyancy of the Western Australian economy over most of the 2000s and the national growth in
outbound tourism over this period may provide some explanation of the decline in local tourism numbers
between 2002–04 and 2005–07. It is also of interest to note that, although the number of international tourists
remained static for the period 2002–07 (ACIL Tasman 2009), they spent more time in the region (Shire of
Busselton 2009).
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Climate Change
From 1950 to the present there have been changes in temperature and rainfall across south-western Australia
with a trend showing an overall increase in temperatures and a decrease in rainfall. The International Panel on
Climate Change (IPCC) note that the decrease in rainfall ‘is probably due to a combination of increased
greenhouse gas concentrations, natural climate variability and land use change’ (Department of Environment
and Conservation 2008). Climate modelling predicts further increases in temperature and a decrease in both
autumn and winter rainfall for south-west Australia.
As shown in the Table 7, data provided by the CSIRO for Cape Leeuwin (the nearest locality to Margaret
River with temperature and rainfall records for the period 1971 to 2000) annual average daily minimum and
maximum temperatures are predicted to increase by 1.40C by 2050 (for a high emissions scenario) with a slight
increase (0.6 more days) in the number of days over 350C. For the same timeline and emissions scenario average
annual rainfall is expected to decrease by 12%, the number of rain days is expected to decrease by 13%, and a
slight (4%) decrease in annual average high rainfall intensity is predicted (Hennessy et al. 2008)
Climate change impacts will be location specific, although there are some general observations that are
likely to apply (Tourism Western Australia et al, 2008). Using the 2009 Department of Climate Change risk
assessment parameter of a predicted sea level rise of 1.1 metre by the year 2100, there are an estimated 7,900 to
8,700 residential buildings that will be inundated within the Shire of Busselton (Department of Climate Change
2009, 6). The upper level of this estimate equates to 60% of the current number of residential buildings within
the shire, with the Shire of Busselton the most severely impacted area (in terms of rising sea level) within
Western Australia. Past extreme climatic events within the region, such as the passage of tropical cyclone Alby
in 1978 also suggest that impacts from tropical cyclones such as coastal erosion and inundation are most likely
to occur along the Geographe Bay (Shire of Busselton) coastline. By contrast, the northerly aspect of Geographe
Bay provides protection from the mid-latitude cyclones of winter, with these storms most likely to impact, as
they do now, on the west and south coasts. Past climatic data also indicates that, although temperatures are
anticipated to increase across the Margaret River region extreme temperatures and severe drought are more
likely further inland due to the region’s proximity to, and the moderating influence of, the ocean.
A preliminary assessment of the potential impacts of climate change on tourism within south-western
Australia (Tourism Western Australia et al. 2008) suggests that tourism is vulnerable in terms of: loss of
attractions; loss of quality attractions; the cost of adaptation; the cost of replacing tourism capital; and, the
development of new or better attractions.
In addition to the already noted impact of sea level rise on residential buildings in Busselton, a rise in sea
level is likely to result in a loss of biodiversity in coastal wetlands and tidal riverine areas, increased coastal
erosion resulting in loss of beach amenity, as well as potential changes in wave and surf conditions. Sea level
rise also presents an increased risk to coastal infrastructure as well as to any development within floodplains.
The predicted increase in average temperature and a decrease in rainfall also threaten biodiversity with areas of
natural vegetation, such as national parks and nature reserves, likely to be subject to changes in species
distribution over time. Changes in temperature and rainfall regimes would also impact on agricultural industries
through an increased incidence of periods of high temperature, drought and fire as well as increasing demand for
(the likely diminishing) surface water and groundwater resources. The noticeable decrease in the level of
groundwater in Lake Cave (within the Leeuwin – Naturaliste National Park) may be, in part, the result of the
combined effect of a decrease in annual rainfall across the region over the past 60 to 70 years and an increase in
groundwater extraction mainly for viticultural/agricultural purposes. This is a critical factor given importance of
the wine industry to the local tourism sector and, in turn, the importance of water supplies to the viticultural
industry. These issues are discussed further in Chapter 3. However, other local factors may be even more
important in explaining the declining water level in Lake Cave. Eberhard (2002) concluded that a major
contributing factor to the declining water table was likely to be result of the virtual absence of fire over the past
25 years allowing the establishment of a dense vegetation understorey within the immediate vicinity of Lake
Cave.
Many of the above mentioned impacts of climate change also impact on human health and comfort (for example
increased incidence of heat waves, higher risk of bushfire and likely extension of the geographical and seasonal
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distribution of mosquito borne diseases). Notwithstanding these potential impacts it is, as noted earlier in this
report, most likely that some climate change impacts, such as temperature extremes, will be moderated within
the Margaret River region as a result of proximity to the ocean. Indeed predicted changes in climate elsewhere
in the state may well make the Margaret River region a preferred location for an increasing number of tourists as
well as new permanent residents since the region is likely to experience changes in climate that are less extreme
and therefore less unpleasant than those in other areas within Western Australia. In addition, warmer winter
temperatures may extend the tourist season and attract a greater number of older tourists who currently may
choose to travel to more northerly locations in the winter months (Tourism Western Australia et al. 2008).
Table 7: Projected changes in temperature and rainfall for Cape Leeuwin
(Source: CSIRO, Hennessy et al., 2008)

Max temp
(°C)
Min temp
(°C)
No. days >
35oC
Total rain
(%)
No.
of
rain-days
Heavy
rainfall
intensity
(%)

10

50

2020
A1B
90

10

50

B1
90

10

50

2050
A1FI
90

10

50

B1
90

10

50

2070
A1FI
90

0.3

0.5

0.8

0.6

0.9

1.2

1.0

1.5

2.2

0.8

1.2

1.8

1.6

2.4

3.5

0.3

0.5

0.7

0.5

0.8

1.2

0.9

1.3

1.9

0.7

1.1

1.6

1.4

2.1

3.1

0.03

0.06

0.13

0.06

0.2

0.5

0.16

0.57

0.94

0.13

0.4

0.67

0.57

1.0

2.04

-7.9

-4.1

0.4

-14.8

-7.4

0.7

-23.1

-11.8

1.1

-19.7

-9.9

0.9

-34.5

-18.3

1.8

-7.7

-4.7

-2.3

-13.5

-8.2

- 4.0

-22.1

-13.3

-6.6

-18.4

-11.1

-5.5

-35.5

- 21.5

-10.7

-4.2

-1.3

0.6

-7.5

-2.3

1.1

-12.3

-3.7

1.8

-10.2

-3.1

1.5

-19.8

-6.0

2.9

Note: Projected changes in annual-average maximum and minimum temperature, number of days over 35°C
(relative to the 1971–2000 average of 0.54 day), total rainfall, number of rain-days (above 1 mm) and heavy
rainfall intensity at Cape Leeuwin (WA). Projections for 2020 are based on a mid-range emission scenario
(A1B), while projections for 2050 and 2070 are based on low (B1) and high (A1FI) emission scenarios. The
lowest and highest 10% of the range of model results (10th and 90th percentiles) are given for each scenario,
along with the median (50th percentile). Unless otherwise stated, all projections are relative to the period 1980–
99.
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Figure 4: Annual cycle of monthly average temperatures and rainfall
(Source: CSIRO, Hennessy et al., 2008)
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Note: Annual cycles of monthly-average maximum temperature (Tmax), minimum temperature (Tmin) and
rainfall (Rain) at Cape Leeuwin (WA) for 1971-2000, and low (10th percentile), mid (50th percentile) and high
(90th percentile) projections for 2020 for the A1B emission scenario. The observed data for 1971-2000 were
downloaded from the Bureau of Meteorology website www.bom.gov.au/averages.

Summary
The Margaret River region has a long history of intrastate tourism, initially driven by holidaymakers from Perth
and elsewhere in the south-west of the state seeking beach holidays and, in the height of the summer, relief from
hotter conditions further north and inland. To this were added the natural attractions of the limestone caves and
the karri forests. The emergence over the past 40 years, and the subsequent international recognition of the local
wine industry and, to a somewhat lesser extent, the national and international recognition of the area’s surfing
potential have been key drivers of the growth of tourism within the region. Over this period of time the number
of interstate and international visitors has increased although the majority of visitors to the region are still from
within Western Australia. For example, for the period 1999 to 2007, international visitors accounted for only
5% of the total number of visitors to the Shire of Busselton and about 12% within the Augusta – Margaret River
Shire (Shire of Busselton 2009). The total number of tourists visiting the region has decreased in recent years in
line with Australian tourism numbers more generally (ACIL Tasman 2009).
The impacts of predicted changes in climate such as the ongoing decline in total annual rainfall along with
increasing annual average temperatures are expected to be moderated by the region’s coastal location. This
moderating influence, and the likelihood of warmer, drier winters within the region, may encourage both a net
migration into the region as well as a greater number of tourists wishing to avoid more extreme temperatures
further north. Climate change does however present some major challenges, most notably an increased risk of
coastal erosion and inundation along the Geographe Bay coastline (the subject of a major study by the Curtin
University Sustainability Policy Institute for the CSIRO which has recently commenced), an increased risk of
bushfire and a decrease in available surface and groundwater supplies, in response to the decrease in average
annual rainfall over the period of the past 60 to 70 years and an increase in groundwater extraction primarily for
viticultural/agricultural purposes.
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Chapter 3

CLIMATE CHANGE AND WINE PRODUCTION: PREDICTIONS
AND STRATEGIES

Introduction
As a marketing phenomenon, Margaret River’s status as premium wine region is central to the region’s tourism
development. Its wines are prominent nationally and internationally and many of the wineries also provide a
high standard of cuisine, frequently featuring other local produce. This attracts media coverage in food and
drink-related outlets which augments the region’s exposure in tourism publications and electronic space. As a
premium product, however, Margaret River wines are potentially sensitive to quality shifts resulting from even
small climatic changes. Furthermore, wine tourists are likely to spend more in the region than are those groups
enjoying traditional beach or surfing holidays, with tourists purchasing cellar door wines transporting another
regional marketing tool back to their homes. The potential impacts of climate change on the local viticultural
industry are therefore of considerable importance for the Margaret River tourism industry more broadly.
The Margaret River wine region of Western Australia currently enjoys a Mediterranean-style climate.
Temperatures, humidity, and soil quality are all suited to the production of premium quality wines. The
Margaret River wine region developed based on quality science and investigation by Dr John Gladstones (1965,
1966) who drew comparisons between its soil-type and climatic conditions and those of the Bordeaux region in
France. Following the publication of this research, the first vines were planted at Vasse Felix in 1967.
With a steady increase in planted area of vineyards equating to 310 hectares per annum since the late 1990s,
Margaret River has nearly 5,500 hectares under vine and approximately 215 grape growers/wine producers.
Popular varieties include Cabernet Sauvignon, Shiraz, Merlot, Semillon, Sauvignon Blanc and Chardonnay. In
2008 the region crushed 36, 600 tonnes of grapes.
Economic output for the production of grapes in the Capes Region (essentially synonymous with the
Margaret River Wine Region) is $37.8 million and from wine manufacturing $183.1 million (2007–08) which
collectively equate to 13% of the gross regional product (AEC Group 2009). Following a recent study in New
Zealand (Ballinghall and Schilling 2009), a few assumptions can be made concerning the regional impact of the
industry. For example, analysis of New Zealand’s Marlborough and Hawke’s Bay regions suggests that, for
every $NZ1 generated by wine sales, an additional $NZ0.33 is generated via input-supply industries. Assuming
$AUS0.33 as a multiplier, indirect economic effects of Margaret River grape growers/wine producers is
estimated at an additional $AUS73 million annually in input-supply industries.
With respect to the impact of wine tourism on the economy, estimates are much harder to calculate.
However, according to a recent study, total tourism consumption in Western Australia is around $8.5 billion
(Van Ho et al. 2008). Accommodation (13.8%) and cafés, restaurants and food outlets (13.3%) account for the
largest proportion of tourism dollars. In the Capes Region the total gross regional product attributed to tourism
is $65.9 million (2007–08), retail trade and accommodation attribute $10 and $35.6 million to this total,
respectively (AEC Group 2009). Many wineries offer accommodation and/or café/restaurant services. Taking
into account independent providers of accommodation and food services in the area, then estimates of direct and
indirect economic effects of wine tourism in Margaret River would be in the tens of millions of dollars. Since
the direct and indirect economic impact of the Margaret River wine industry is substantial (estimated at over
$250 million annually), climate change is an issue of concern given potential future impacts on the region.
Climate change appears to be a reality and the bulk of current scientific data and reports support the concept
of rising global temperatures. Past and current emissions of CO2 (and other greenhouse gases) have and will
continue to alter the atmosphere of Earth. This is most likely due to human activity (IPCC 2007). Research in
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this area has transitioned from a focus on the understanding of processes and modelling the effects of climate
change to the examination of the impacts of predicted climate change and, more recently, to investigations of
the options for adaptation to climate change. It is likely that climate change will have three main effects on the
wine industry in the Margaret River Appellation:
•

Firstly, climate change will directly affect grapevine phenology and wine quality. This may potentially
influence varietal selection in the future.

•

Secondly, climate change will increase the demand and reduce the availability of water resources for
viticulture. This may limit potential expansion of the industry and in some areas where the demand for
water resources is approaching the supply limits resource availability will limit activities.

•

Thirdly, climate change will place pressure on the land resources of the region both for the production of
wine grapes and for other agricultural products. This pressure will be derived from the fact that, although
the South West of Western Australia is likely to be profoundly influenced by climate change, it is probable
future environment is likely to be far more favourable than those of more marginal wine production areas.

This chapter considers the major potential impacts of climate change and reports on recent findings with
respect to industry awareness and adaptation strategies.

Predicted climatic conditions
Temperature
Grapevine phenology (timing of key developmental stages), like that of most plants, is temperature dependent.
Furthermore, there is extensive variation among grapevine varieties in the requirement for total heat units (a
cumulative sum of temperature over time) to achieve ripening or any given stage along the annual
developmental cycle. For example, researchers undertook a comparison of 114 cultivars of grape vines and
demonstrated that the early phenological stage of bud burst and flowering varied by up to 28 and 19 days,
respectively, and that much greater variation was observed in the maturation date of grapevines (109 days)
(McIntyre et al. 1982). The collective variation in heat unit requirements among varieties has been used by
authors to associate cultivars with specific climates. Indeed, an adequate match between variety and climate is a
key determinant of grape quality (Gladstones 1992).
Future modelling by the CSIRO and the University of Melbourne predict temperatures over Australia will
increase by 0.4oC to 2oC by 2030, and as much as 1oC to 6oC by 2070 if current greenhouse gas emissions are
not reduced (Webb et al. 2007). Rising temperatures will be moderated by the Indian and Southern Oceans in
Margaret River, but a 0.3oC to 1.7oC increase in mean temperature by 2030 could become problematic for grape
growers as mean winter temperatures are expected to rise above 13oC and night time chills become shorter and
less frequent.
Inadequate winter chilling, which is already interfering with vine dormancy in Margaret River, is likely to
result in delayed and irregular bud burst, not only reducing the shoot and bud count per vine, but the uniformity
of grape development as well. The need for dormancy breakers and other management techniques may increase.
Rising temperatures are also expected to alter grape maturation and harvest dates. A 1oC increase in temperature
is predicted to decrease crop maturation by 12 to 30 days. While this may be slightly countered by delayed
budburst in the region, grape maturation may be brought forward by as much as 10 days by 2030 and up to 30
days by 2070 (Webb et al. 2007).
If temperature changes are realised as predicted, from a broad perspective climatic conditions may challenge
the local suitability of some current grape varieties. Grape maturation and harvesting will occur during a warmer
period. Grape polyphenol profiles which are associated with flavour and colour development will potentially be
altered in Cabernet Sauvignon and Shiraz grapes, two of Margaret River’s major varieties. Grape quality may
also be compromised by altered sugar and acid levels. One estimate suggests that grape quality will decrease by
7 to 23% by 2030 and 12 to 57% by 2070 in Australia if adaptation strategies are not implemented (Webb et al.
2007). Furthermore, a general compression of harvest in all grape varieties would create management
difficulties. Increasing demands are likely to be placed on workforce, truck, and harvester availability, and
crusher/destemmer and fermentation equipment. Wine production during hotter months will also increase the
demand for refrigeration, electricity, and water supplies, all of which have social and economic impacts on the
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industry.
Interestingly, with a long term mean January temperature of approximately 20°C and a median growing
season temperature of 18.7°C (range from 18.1 to 19.4), the current temperature regimes for many the key
varieties found in Margaret River tend to be on the lower end of the suitability spectrum (Hall and Jones 2009).
Researchers predict an increase of 0.8 and 1.5°C by 2030 and 2050, respectively (Hall and Jones 2009). At this
level of increase resultant growing season temperatures will be 19.5°C (range 18.9 to 20.2°C) and 20.3°C (range
19.6 to 20.9°C) for 2030 and 2050, respectively. Such an increase will challenge the production of white wine
grapes such as Chardonnay and Semillon (Jones 2007). However, it is important to note that the region is
diverse and it is difficult to consider it as one climatic unit. Recent highly detailed climate studies by Prof Tom
Lyons (Murdoch University) have demonstrated the importance of considering the determinants of microclimate (such as topography, vegetation, distance from the coast etc.) when interpreting broad scale climate data
(Lyons and Considine 2007). Indeed the region is highly diverse and harvest dates vary by up to one month for
any given variety between the north and south of the Appellation. Southern growers frequently find it very
difficult to ripen quality red wine grapes due to a lack of heat unit accumulation during the growing season. As
such, climate change is more likely to influence the current pattern of vine planting within the region than to
limit production within the region as whole. The industry is also showing considerable current interest in
alternative longer season grape varieties but such interest is moderated by market demands. It is possible that the
industry will adopt a more diverse range of longer season varieties (such as Sangiovese and Zinfandel) in the
future if market demands are suitable. These varieties are more likely to be successful at the Northern end of the
appellation.

Precipitation
Once considered one of Australia’s most reliable rainfall areas, coastal South Western Australia has experienced
a 10% decrease in rainfall since the 1970s. This reduction in rainfall has corresponded to a non-linear 50%
reduction in stream flow, which has significantly impacted on surface and groundwater supplies. Climate
change projections are for more high pressure cells, fewer cold fronts, and therefore less rainfall. Annual rainfall
could fall by as much as 22% by 2050.
Physical constraints to water availability are occurring at time when (appropriately) statutory regulation is
also increasing. The Western Australian State Government is a signatory to the ‘Intergovernmental Agreement
of a National Water Initiative’ and has sought to implement tighter control over water resource management in
the Margaret River Wine Appellation. However, the current legislation in Western Australia dates back to as
early as 1909 and the Principal Act—the Rights in Water and Irrigation Act—was enacted in 1914. The State is
currently moving through a process of water reform with new legislation in the draft/discussion phase
(Department of Water 2009). In the interim the Department of Water has moved forward with the proclamation
of the surface water resources within the region and the development of the statutory Whicher Surface Water
Plan (2009). The Whicher Surface Water Plan sets allocation limits in the context of surface water availability,
environmental flows and human use. The plan does indicate that there is existing pressure on water resources
within the Willyabrup area and this highlights that, in the future, water resource availability may limit the
expansion of the wine industry within highly sought after localities within the Margaret River Wine Region and
that further reductions in surface water availability and demand for irrigation associated with climate change
will make water a valuable resource within the region. Increasing competition from other agricultural uses,
population growth and the expansion of the tourist industry will further increase the demands on local water
resources.

Weather unpredictability
Due to climate change, extreme weather events are predicted to become more frequent, placing further pressure
on water supplies and compromising vine health. While drought will become more common and the intervals
between droughts shorter, the number of extreme heat days is a statistic often overlooked in prediction models.
Extreme heat days during grape maturation and harvesting, even in coastal areas like Margaret River, are likely
to affect grape and wine quality. Sunburn is expected to become more of a threat, as will storm and hail damage.
There is also the possibility of smoke and even direct damage to vineyards from bushfires, resulting from
increased temperatures and decreased rainfall. However, academic and professional opinion is already deeply
divided over the benefits or dangers of controlled burning in the South West forests. Fire and smoke damage are
therefore also unpredictable threats.
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Indirect effects
Despite the predicted effects of climate change on South West the greatest indirect effect may be the increased
pressure on land resources due to the expansion of intensive farming practices. The Margaret River Wine
Region currently enjoys a mild climate with comparatively high and reliable rainfall. By comparison there are
large areas of viticultural, horticultural and irrigated agricultural production which are based in more marginal
inland production areas both in Western Australia and interstate (for example along the Murray Darling Basin).
It is quite likely that, as production in such areas becomes limited, society will be forced to relocate food
production to the comparatively more reliable areas. This is a topic which has not been well studied in Australia
with most works focusing on the effects on climate change on individual areas rather than looking at potential
inter-regional effects. It is a topic worthy of considerable further study and modelling.

Winery level impacts
All of the weather predictions described above allude to potentially compromised grape quality, which is likely
to have a negative impact on premium wine production. Tartaric acid can be added to compensate for declining
acidity in grape berries, but faster grape maturity in Cabernet Sauvignon and Shiraz grapes means that grapes
will be harvested with higher sugar content. Current trends for red wines are showing a one percent increase in
alcohol content per decade. The concentration of residual sugars has also increased. To counter these trends,
genetically modified yeasts that can ferment sugar without producing alcohol are an option.

Strategies
In an on-going study of the Western Australia wine industry by some of this report’s authors, important insights
on response to the climate change issue are emerging. Anecdotal evidence from in-depth interviews with 12
leading wine firms operating in Margaret River in 2009–10 suggests that climate change is seen as a significant
societal issue; however, impacts on individual wine firms in the region are less of a concern at the present. For
example, most of the firms do not see rising temperatures or water availability as a particular concern nor have
harvesting dates demonstrated significant variability over the last few decades in some micro-climates.a
Alternatively, extreme heat days (with grape sunburn reported in some vineyards in 2010, for example) and
increases of abnormal weather variability over the past few years are concerns that have been expressed. Thus,
in an effort to address climate change strategically, in addition to the recommendations described above, a threepronged approach is specified.
With respect to the wine industry, some of the authors of this report have developed a framework that
captures a strategic approach to addressing climate change is proposed in Figure 5. The model takes into
account two stages in the production chain, the grape grower and the wine producer.

a

Most of the wine firms interviewed reported consistent annual rainfall of 800 to 900 mm plus in the region,
depending on location. Furthermore, most firms have dams on-site for irrigation if necessary, and did not report
any water shortages for their given needs.
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Type of action
Type of
wine firm

Type of
response

Market-based

Regulatory/standards-based

 Shipping/moving grapes to buyers with
fuel-efficient /carbon neutral transport
 Sales to buyers who are closer to vineyard
location

Mitigation

Grape
Grower

Adaptation

Mitigation

Wine
Producer

Adaptation

 Planting hotter climate varieties
 Planting later-harvested varieties
 Purchase of land less susceptible to effects
of climate change (e.g., land at higher
elevations, cooler regions such as
Tasmania)

 EMS certification (e.g., ISO 14001,
EntWine)
 Use of International Wine Carbon
Calculator
 Purchase of inputs from EMS certified
suppliers
 Purchase of carbon offset credits
 Purchase of water rights

 Use of alternative packaging (e.g., plastic
PET bottles, lightweight glass bottles)
 Use of sea transport to ship product
 Bulk shipping
 Sales to closer export markets

 Sourcing grapes from regions predicted to
be less susceptible to climate change (e.g.,
Tasmania)
 Sourcing grapes from local vineyard
orientations less susceptible to heat effects
(e.g., vineyards in higher elevations,
vineyards growing at angles, grapes grown
in east-west orientations)

 EMS certification (e.g., ISO 14001,
EntWine)
 Use of International Wine Carbon
Calculator
 Purchase of inputs from EMS certified
suppliers
 Purchase of carbon offset credits
 Purchase of water rights

Operational-based
 Alternative fuel use (e.g., biodiesel, ethanol,
vegetable oil) for vineyard vehicles
 Controlled pesticide use (e.g., optical weed
spray controllers, over-the-vine sprayers)
 Use of organic fertilizers/additives
 Use of control tactics in land management
practices (e.g., weather-based decision
indices, probes, leaf petiole analysis)
 Carbon sinks/sequestering (e.g., hedgerows,
shrubs, reduced tillage, planted trees)
 Canopy management techniques to address
heat effects (e.g., sprawl trellis systems,
under-vine mulch, inter-row swards, reduced
leaf plucking, UV spray protectants)
 Water saving techniques (e.g., regulated
deficit irrigation, drip irrigation, partial
root zone drying, micro spraying, vines
grafted to drought-tolerant rootstock)

 Alternative energy use (e.g., solar, wind)
 Energy efficient technology (e.g., variable
speed devices, energy-rated pumps/fans)
 Computer-controlled energy use (e.g., timing
of loads, starting/stopping pumps, sensors)
 Anaerobic treatment of wastewater
 Reducing refrigeration loads (e.g., night-over
chilling, insulation, trigeneration)
 Use of thermal efficient materials in facility
construction (e.g., rammed earth)






Water reuse where possible
Ozone cleaning systems
Automatic cleaning systems
Recirculating cooling water system
Use of controls and water supply valves

Figure 5: Representative actions
First, the wine industry can address climate change through both mitigation and adaptation actions.
Mitigation involves efforts that are intended to reduce the magnitude of the contribution to climate change,
mainly through reduction of greenhouse gas emissions and through greenhouse gas sinks. Adaptation consists of
efforts undertaken to adjust to the adverse consequences of climate change, as well as to harness any beneficial
opportunities. Second, mitigation and adaptation efforts are framed within the context of market-based,
standards-based, and operational-based actions. Actions are also delineated with respect to grape growing
(vineyard) versus wine producing (winery) activities.
As can be seen from Figure 1, a number of strategic actions are identified. For example, in the vineyard, one
of the biggest contributors to greenhouse gas emissions is the use of conventional fuel in tractors, trucks, and
other machinery, which is considered an operational function. One means of mitigation is to use alternatives
such as biodiesel, ethanol, or vegetable oil. Another key source of greenhouse gas emissions in the grape
growing process comes from the use of nitrogen-based chemicals. Use of low-volatile organic compound
(VOC) products is one means to reduce greenhouse gas emissions from chemicals/fertilisers. Similarly, the use
of technologies such as optical weed control sprayers or weather-based decision indices are other ways to reduce
the amount of greenhouse gases emitted through nitrogen-based chemicals because smaller amounts are used, or
are applied only when absolutely necessary. Lastly, evidence suggests that, in some regions, climate change can
affect the quality of grapes, reduce yields and, in extreme cases, wipe out entire vintages (Fenner 2009). As a
means of adaptation, planting later-harvested varieties or varieties better suited to hot climates is considered as a
market-based action.
As for the winery, one of the biggest impacts on greenhouse gas emissions comes from the energy needed to
actually produce wine. As a means to cut greenhouse gas emissions from energy use in the operations of
wineries, use of alternative energy sources such as solar, wind, cogeneration, and biomass are all potential
options. Another contributor to greenhouse gas emissions in wineries is through packaging use, although this
would be considered as indirect because most wineries do not produce their own packaging (Colman and Päster
2009). Recently, new packaging alternatives have been developed which promise to cut greenhouse gas
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emissions in the wine industry significantly. For example, plastic PET bottle production generates almost 30%
less greenhouse gas emissions than does glass bottle production (Brown 2009). Lastly, transport for moving
finished product from the winery to end customers can be a significant contributor to the carbon footprint of the
wine industry, depending on the type of transport (Colman and Päster 2009). As a means to address this matter,
Margaret River wine producers could pursue and develop new markets that are closer to home (e.g., Southeast
Asia), rather than relying on traditional export markets such as the UK or the US. Furthermore, the use of
container or reefer ships has a clear advantage in decreasing the carbon footprint of the shipping of wine over
that of trucks or aeroplanes (Colman and Päster 2009). Our research suggests that wine exporters operating in
Margaret River do rely mainly on container ships, which produce the lowest carbon emissions in the shipping
process.
Finally, as with most other industries, firms in the wine industry have the option of implementing standardsbased programs to address climate change, such as an environmental management system (EMS). An EMS can
be implemented either through regional versions or through internationally-certified programs such as ISO
14001.b Certified programs ensure that firms are considering their greenhouse gas emissions and other
environmental impacts and therefore represent both mitigation and adaptation strategies. In addition, an
international wine carbon calculator is now available, offering both grape growers and wine makers an avenue
to account more stringently for their own greenhouse gas emissions (Provisor 2008). The expectation is that
those firms which apply such tools and processes will reduce greenhouse gas emissions, and, in the process,
reduce the carbon footprint of the industry.
The framework in Figure 1 represents a general lens through which the wine industry can address climate
change. The model represents both grape growers and wine producers and delineates both mitigation and
adaptation approaches, including market-based, regulatory- or standards-based, and operational-based actions.
However, the exact requirements will vary between firms and are dependent upon micro/meso-climates, grape
variety, size of the winery, resources available for response, and market demand.c

Conclusion
The wine industry in the Margaret River Wine Region will be influenced by climate change. According to the
findings of a team of US researchers, rising temperatures have actually benefited the quality of wine in 27 major
wine producing regions in the world, including Margaret River (Colman and Paster 2009). Others confirm these
findings in regions such as the Mosel Valley (Germany) and Bordeaux (France), which have demonstrated a
concomitant rise in quality as temperatures have risen (Ashenfelter and Storchmann 2006). There is also
evidence of a direct relationship between warmer growing seasons and the price of wine (Ashenfelter et al.
1993). However, many regions have reached an optimal growing season temperature threshold above which
vintage quality—and potentially pricing—tends to decline. By example, in further modelling from 2000 to
2049, increasing temperatures are expected in all 27 major wine producing regions, with an overall global
change on the magnitude of 2.04°C (Colman and Päster 2009). These changes are expected to be heterogeneous
across regions, suggesting that a common rule of thumb in the industry of ‘the warmer the better’ is not
applicable globally (Schultz and Stoll 2010).
In Margaret River, the region is surrounded by ocean on three sides, which has the potential to moderate
some temperature changes. In fact, future climate projections in Australia suggest southerly and coastal shifts in
production regions being the most likely alternative to maintaining viability, which would probably benefit
Margaret River (Webb et al. 2005). However, anecdotal evidence suggests that extreme heat days and weather
variability are occurring more regularly in the region, raising some degree of concern among industry members.
Thus, while climate change effects might be slow coming, wine firms operating in Margaret River should
proactively prepare in the event that more severe climatic disruption does become a reality in the medium term.
Ultimately, one of the key attractions of Margaret River for tourists is the premium wine produced in the region;
Australia’s reputation as a wine producer is also tied significantly to the brand image of premium producing
b

In Australia, the currently sanctioned EMS is EntWine, put in place by the Winemakers’ Federation of
Australia (WFA).

c

By example, recent calculations in Overberg, Stellenbosch, and Paarl wine of origin districts in South Africa confirms
macro and meso-climate effects, with differences of up to 6°C over a 40km distance.
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areas such as Margaret River. Measured response to climate change is therefore recommended to ensure that the
direct and indirect economic benefits of the wine industry itself and of wine tourism—and the social benefits of
this special region—are sustainable.
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Chapter 4

INTERACTIONS OF CLIMATE CHANGE AND DISTURBANCE:
BIODIVERSITY FUTURES IN THE MARGARET RIVER WINE
REGION
The Region’s status as an internationally recognised biodiversity ‘hot spot’ and its recent inclusion by the
Australian Government on the National Landscapes List, primarily for the quality of its coastal scenery, present
something of a paradox in terms of tourism development. On the one hand, they present an opportunity for the
local tourist industry to (further?) diversify into eco-tourism and thereby to enhance its resilience, since a wider
range of attractions can be marketed. But, on the other hand, the likely climate change trends of rising
temperatures, decreasing rainfall, more frequent extreme weather events and rising sea levels are all likely to
impact adversely on the region’s biological richness and/or its coastal aesthetics. Since the region is also likely to
continue to experience rapid population and economic growth in the medium term future, the preservation of
current levels of local biodiversity is likely to present particularly severe adaptation challenges.
Several different models have shown diverse predictions concerning climate change over the coming decades
for various parts of Australia (Steffen et al. 2009). However, one of the few areas where virtually all models
agree concerns the trends for south-western Australia (CSIRO 2007). Here, the climate has been trending drier
and warmer since the early 1970s, leading to sharply lowering stream flow and hence lower water yields to dams
(Ryan and Hope 2006, CSIRO 2007). In addition there has been an increase in extreme events, particularly of
wind and temperature. This has in turn led to a rising trend in the Forest Fire Danger Index – a measure of the
likely intensity and impact of fire events (see Williams et al. 2010). These trends in climate change can be
expected to intensify as greater concentrations of greenhouse gases accumulate in the atmosphere (Scheffer et al.
2006, Walter et al. 2006).
The south-western Australian area of impact includes the Margaret River Wine Region. This Region lies
partially within three of the Interim Biogeographic Regionalisation of Australia (IBRA) Bioregions: Warren,
Jarrah Forest and Swan Coastal Plain, (McKenzie et al. 1996). Modelling of biodiversity impacts of climate
change shows these high rainfall areas to be the most vulnerable in this regard of all the south-western Australian
landscapes to forecast climate change, despite extensive clearing in the dryer wheatbelt areas. In addition, many
areas on the Swan Coastal Plain within the Margaret River region are low-lying, rendering them particularly
vulnerable to minor sea level rises. The Geographe Bay area exhibits one of the most changeable coastlines in
Australia.
The Margaret River Wine Region has several features rendering it vulnerable to the various scenarios
currently predicted from climate change models. For example, the area lies within one of 34 global biodiversity
hotspots (Myers et al. 2000), and is itself a national priority hotspot, with several threatened species and
ecological communities (TECs—English and Blyth 1999). This area also features high levels of local endemism
(e.g. Wardell-Johnson and Horwitz 1996, 2000, Horwitz et al. 2005). The area is also relatively flat, limiting the
opportunities for the retention of climate change refugia.
The Margaret River Wine Region also contains one of the most rapidly growing populations in Australia,
with considerable economic growth and land use change in a region of great scenic attraction. In particular, the
rapid expansion of the peri-urban interface in the area suggests a substantially increased risk from extreme
events—particularly associated with fire. This risk is both to the human population and to biodiversity. Increases
in human population lead to increased ignition sources, and to increased weed invasion (Williams et al. 2009).
This in turn influences fire behaviour—particularly towards a more flammable landscape (Williams et al. 2009).
In addition to impacts associated with fire and climate change, the Margaret River Wine Region is also
exposed to transformative disturbances such as dieback (i.e. Phytophthora spp.—Shearer et al. 2005), as well as
to significant current and proposed water allocation commitments and proposals, including ground water
abstraction. While the original proposals concerning the expanded use of the Yarragadee aquifer have been
shelved, ground water abstraction continues to rise, and damming and dam proposals continue. This will have a
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direct impact on ground water dependent ecosystems as well as on ecological communities associated with
moist, organic-rich substrates.
While biodiversity recovery strategies have been developed by the Department of Environment and
Conservation and are being implemented with assistance from the Departments of Water and Agriculture and
Food, many of the threats now facing the biodiversity of the region are both regional in scope and associated
with interactions of climate change and other forms of disturbance. This makes dealing with these challenges to
biodiversity far more intractable than would be the case if they were able to be attributed to any single cause.
A case study involving two recently described frog species from the Margaret River Wine area illustrates the
dilemmas of developing adaptation strategies for biodiversity preservation when climate change interacts with
other disturbances.
In 1983, two new frog species were discovered in the southern high rainfall part of the Margaret River Wine
Region (Wardell-Johnson and Roberts 1993). The white-bellied frog (Geocrinia alba) occurs over an area of
about 100 square kilometres, much of which had been cleared for agriculture, while the orange-bellied frog (G.
vitellina) is restricted to only six square kilometres to the north of the Blackwood River. Within this range, there
are only about 20 ha of suitable habitat. These two frog species are among the most geographically restricted
vertebrates on mainland Australia (Wardell-Johnson and Roberts 1991).
The dependence of the Geocrinia species on a limited number of undisturbed organic-rich, permanently
moist sites in an area largely composed of lateritic uplands and cleared land require special conservation efforts
to be directed at their habitats. A recovery plan for these two species received State Government approval and
was implemented in 1995. Most of their habitat was protected through a fully-funded fencing scheme for riparian
habitat on private property. In 2002, land encompassing the most important remnant populations (1570 ha, 30%
of the entire population) of white-bellied frogs was purchased by the State Government. Other areas occupied by
orange-bellied frogs have had their designation upgraded from State Forest to Nature Reserve and Conservation
Parks (Horwitz and Wardell-Johnson 2009).
Despite the success in implementation of the recovery plan, changing land use and ongoing development in
the Margaret River area continue to threaten the survival of some populations. For example, during 2005 three
white-bellied frog populations were threatened with viticulture proposals and associated water storage (dams),
drainage and chemical uses. Management requirements for populations in each case were determined (Horwitz
and Wardell-Johnson 2009). Thus, despite major conservation efforts involving substantial cost, the survival of
either species is not guaranteed in the face of climate change interacting with other disturbances. That is because
both species depend upon continuously moist organic-rich substrates that will burn if sufficiently dry. The
current trend is for the number of frog populations to decline each year, with a total of 22 local extinctions since
1994 (Wardell-Johnson and Horwitz 2009).
While the survival of the white- and orange-bellied frogs cannot be guaranteed, many additional biodiversity
benefits were accomplished through the completion of the aforementioned recovery actions (Horwitz and
Wardell-Johnson 2009). The distribution of the white-bellied frog coincides with a corridor of native vegetation
in a generally cleared landscape that links two well-vegetated areas – the Blackwood Plateau and the Leeuwin –
Naturaliste Ridge. These systems harbour many iconic species, including the distinctive locally endemic giant
rush Reedia spathacea and many previously unknown aquatic invertebrates (which together make up a
threatened ecological community in their own right – Tauss 2004). Several species of declared threatened
(Chamelaucium eryrthrochloia) or priority (Anthodium junctiforma and Acacia tayloriana) flora and two species
of threatened mammal (the native mouse Pseudocheirus occidentalis and the western quoll Dasyurus geoffroii)
occur in the area. There are also numerous threatened aquatic invertebrates including several species of highly
restricted freshwater crayfish (Engaewa species) in the immediate area of the distributions of these two frogs.
Hence, regardless of the success of saving the two species of frogs, the development of an increased awareness
has had further conservation benefits.
The total cost of activities associated with the conservation of the orange-bellied frog was estimated at about
$42,000 over 10 years (in 1993 dollars). The funding required for activities associated with the white-bellied
frog was much greater—about $301,000 over ten years (in 1993 dollars). Much of this was used to fund the
many kilometres of fencing now protecting the creek lines occupied by the white-bellied frog (Horwitz and
Wardell-Johnson 2009).
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A new recovery plan prepared during 2006 provided an opportunity to evaluate and review the performance
of the previous actions, and to focus attention on actions required for the next 5 to 10 years. While all these
actions have been addressed by a committed and able recovery team, the program is a long way from moving the
white-bellied frog to a less threatened category on the International Union for the Conservation of Nature’s
database, and is only making slow progress towards this for the orange-bellied frog—even though this was the
basis of the initial recovery plan.
In conclusion, the example of the white- and orange-bellied frogs illustrates the dilemma facing conservation
in an era of climate change, when this is interacting with continuing disturbance associated with increasing
human interest in a region known for both its high biodiversity values and its scenic and cultural attractions.
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Chapter 5

TOURIST AND VISITOR QUESTIONNAIRE SURVEY
Introduction
This chapter summarises some of the findings of a questionnaire survey of 377 residents and visitors to the
Margaret River region conducted in mid to late 2009. This exercise was carried out both to provide an alternative
(and numerically significant) perspective on the potential for and possible directions of local climate change
adaptation initiatives and to supply data to the Office of Climate Change of the State Department of Environment
and Conservation to augment their own information resources on this topic. A more extensive analysis of the
survey data (Wardell-Johnson and Bizjak 2010) was presented to the Margaret River workshop in early 2010
(see Chapter 7) and this document is included in this report as Appendix 1.

Methodology
The research was conducted by interviewers (members of the research team, Curtin students under the
supervision of academic staff from the Margaret River campus and the manager of a local tourism-related
business). It was carried out on the premises of the Visitor Centres in Margaret River, Augusta, Dunsborough
and Busselton. In all four cases the Visitor Centre managers and their staff facilitated the data collection. Patrons
who were ‘browsing’ in the centres were asked if they would be prepared to complete a short (5 minute) survey.
The vast majority of those approached agreed to do so. Any refusals tended to be for lack of time reasons and
there was no indication that the refusals came from any particular demographic group. The sample can therefore
be seen as reasonably representative of the patrons of the Visitor Centres and, while it was therefore somewhat
older that both the local and the national population, it was reasonably diverse and contained significant
proportions of both visitors and ‘locals’.
The survey comprised eleven questions in total with four assessing current knowledge and perceptions of
climate change; one question to identify perceptions of responsibility for solving problems of climate change;
one question to identify sources of knowledge related to climate change; and five questions relating to sociodemographic information about the participants (Table 8). In part, these questions were designed to overlap with
those used in the semi structured stakeholder interviews (see Chapter 6).
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Table 8: Survey questions
How do you think climate change can be recognised? Categories:
Temperature
Rainfall decline
Sea level rises
Extreme
Melting iceOther (named)
increase
weather events
caps
What do you think will happen to tourism in the Margaret River region if the climate changes?
Categories:
natural environment
development approach
operational costs and economic considerations
landscape management
activities
community life and social cohesion
infrastructure
experiences
Other: (named)
Do you believe that the Margaret River region can adapt to the likely effects of climate change?
YES/ NO/ DON’T KNOW
How should tourism in the Margaret River region adapt to climate change?
QUALITATIVE
Who do you think is responsible for solving problems to do with climate change?
Individuals
Government agencies
The community
Australian government agencies—which ones?
Society
State government agencies—which ones?
Local environmental officers
Local government—which ones?
Non-Government organisations—which ones?
University/ tertiary sector
The business sector
Other: (named)
Industry/ commercial sector bodies– which ones?
What are your most important sources of information and communication about climate change?
Your family
Non-Government organisations
Government agencies
Your friends
Local commercial suppliers/ shop owners
Local government
Your neighbours
Consultants
State government agencies
TV/ Radio
Insurance agents
Australian
government
information
The Internet
Industry or commercial sector bodies
University/ tertiary sector
Newspapers and magazines
Landcare/Catchment officers
Other: (named)
Where have you lived most in the past five years?
Here in Margaret River Region
In regional town/city in WA
Overseas
In a rural area elsewhere in WA

In Perth

In a rural area outside WA

In another city outside WA

Other: (named)

Which industry do you work in? Qualitative
What is your main occupation? Qualitative
Gender? Female/ Male
What is your age bracket? Categories:
18 – 24

25 – 39

40 – 64

65 – 79

80+

The data were analysed to provide information on the demographic composition of the respondents and on
their attitudes to climate change as well as its impacts on and implications for the local tourism industry. In
addition to simple tabulations, Wardell-Johnson and Bizjak also used the multivariate analysis package, PATN
(Belbin et al. 2002) and the semantic mapping program, Leximancer (Smith 2003) to identify differing attitudes
to climate change and to potential adaptation strategies.
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Survey Results
Demographics
The results in this section report summary statistics on the socio-demographic questions asked of the participants
in the survey (Q7 – 11). More men than women were represented in the survey (Figure 6).

Figure 6: Gender of survey participants
The largest group of participants were aged between 40 and 64 years, followed by participants aged between 25
and 39 (Figure 7). All the age brackets eligible to participate were represented in this survey.

Figure 7: Age of survey participants
The largest group of participants had lived in Margaret River region for the past 5 years (just over 40%), with
a moderate percentage of participants from Perth (just over 25%) and overseas (about 12%) (Figure 8). Nearly
half of the respondents represent Margaret River regional perspectives and 35% have lived in WA for the past 5
years. Almost 11% of the respondents have lived in Australia for the past five years and about 12% were visitors
from overseas.

Figure 8: Participant’s place of residence for past five years
As a means of understanding the diversity of participants in the survey, the industries represented in the
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survey are provided in Figure 9. The majority of participants were retired, with a moderate number of
participants working at home. Students were among those who participated in the survey as well as over 20%
representing the Tourism sector. 15% worked in the Agriculture, Fishing and Forestry sectors.

Figure 9: Participants’ industry

Recognising climate change
Extreme weather events, melting ice caps, sea level rises, increased temperatures and rainfall decline were all
identified by significant proportions of the respondents as evidence of climate change, indicating their awareness
of the major local (and global) threats posed by climate change. Furthermore less that 10% of respondents selfidentified as a non-believer in climate change. It should be noted, however, that, unlike the stakeholder
interviews and the workshop, the questionnaire surveys were conducted shortly before some of the IPCC’s
climate change data was queried in the media and the failures to implement climate change mitigation policies in
Copenhagen and Canberra and that the level of non belief may now be somewhat higher.

Impact of climate change on tourism
Responses to the second question that evaluated perceptions of the impact of climate change on tourism: ‘What
do you think will happen to tourism in the Margaret River region if the climate changes?’ (Question Two)
were varied. While issues and tourism experiences related to the ‘environment’ were frequently cited, the impact
of climate change on ‘community life and social cohesion’ was nominated at a rate of less than 1% by
participants. This result correlates with the results for Question One indicating a low level of acknowledgement
of the social and possibly the economic as opposed to the physical implications of climate change.
The results shown in Figure 10 represent qualitative responses to the question, ‘What do you think will
happen to tourism in the Margaret River region if the climate changes?’ (Question Two — ‘other’ category).
This category allowed participants to indicate potential consequences for tourism in the Margaret River region in
the face of climate change beyond the categories provided in the survey. Almost 15% of respondents also
provided a qualitative response. The majority of these respondents thought there would be ‘Less Tourism’ if the
climate changed. A small percentage of respondents indicated they felt there would be ‘No Change’ to tourism in
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the Margaret River region. Those respondents nominating ‘More Tourism’ indicated that changes in weather
patterns would encourage more visitors to Margaret River as other tourist destinations become less hospitable.

Figure 10: What do you think will happen to tourism in the Margaret River region if the climate changes?
(Qualitative Data)
Despite many respondents indicating a possibility of ‘Less Tourism’ for the Margaret River region, almost
90% of respondents agreed that the Margaret River tourism industry would be capable of adapting to a changing
climate (Question Three) (Figure 11). This indicates a high degree of confidence in the adaptive capacity of the
local and tourist community in the region.

Figure 11: Do you believe that the Margaret River region can adapt to the likely effects of climate change?

Responsibility for climate change solutions
Survey participants responded to the question, ‘Who do you think is responsible for solving problems to do
with climate change?’ (Question Five) by primarily nominating ‘Society’, ‘Individuals’ and ‘Australian
Government Agencies’. In contrast, ‘Non-Government Organisations’ and ‘Local Environmental Officers’ were
seen as the least responsible for solving problems to do with climate change (Figure 11). This response indicates
perceptions that centralised Australian Government and ‘Society’ and decentralised ‘Individuals’ are responsible
for solving problems arising from climate change with relatively little input from any intermediate scales. This is
a somewhat abstract sense of responsibility for climate change solutions. In contrast, and contradicting this
response, are results shown in Figure 12 which indicate that sources of knowledge derived from the Australian
Government are little used (just over 5%). This indicates a perception that those with responsibility for solving
problems related to climate change are not the main source of information for people on climate change. For
further comments from participants please see Appendix 3.
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Figure 11: Who do you think is responsible for solving problems to do with climate change?

Climate change information and communication
There were mixed responses to the question: ‘What are your most important sources of information and
communication about climate change?’ (Question Six). Respondents in the survey agreed that ‘TV/Radio’
was the most important source of information and communication about climate change followed by
‘Newspapers and Magazines’ and ‘The Internet’. In contrast, ‘Insurance Agents’ and ‘Your Neighbours’ were
seen as the least important source of information and communication about climate change (Figure 12). For
further comments please see Appendix 4.

Figure 12: What are your most important sources of information and communication
about climate change?
There were indications from the survey questions that people in the Margaret River region, either visiting or
local, were in general positive about the potential for the region to adapt to climate change. The majority
acknowledged generalised implications relating to ‘weather’ and ‘flora and fauna’ with very few noting any
potential social and community impacts. However it was interesting to note that both ‘society’ and ‘individuals’
were thought to be responsible for solving the problems of climate change but there was little indication in the
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participants’ responses that local communities and organisations might be responsible.
Sources of information most used for climate change were through the popular media (TV/ Radio,
Newspapers and Magazines). Many participants also nominated the Internet as an important source of
information. Nevertheless the total of the responses citing formal information (from all levels of government and
from academia) is also significant.

People and Their Values: Perceptions and Impact of Climate Change
The PATN multivariate analysis (see Appendix 1) of the survey data shows that the local and the Perth
based respondents have different attitudes towards climate change and its adaptation. The same applies to
different occupational groups but, interestingly, this attitudinal differentiation does not occur to any
significant extent on the basis of age. Nevertheless, the existence of these differences does underline the
importance of identifying the views and perceptions of local stakeholder groups at an early stage in any
climate change adaptation strategy so that the initiatives to be undertaken can be matched to the views and
value systems of those groups at which they are targeted.
The semantic analysis using Leximancer focussed on the qualitative responses to the question of how tourism
in Margaret River should adapt to climate change. As shown in the overall analysis in Appendix 1 and in the
verbal responses in Appendices 6, 7, 8 and 9, the need for change in the local tourism industry was widely
accepted. There was also a strong feeling that tourism should and would adapt and that it should do so by
establishing strong environmental credentials, emphasising and protecting the region’s natural assets and
educating the tourists in appropriate ways to appreciate them.

Conclusion
This short survey has identified knowledge about climate change in the local and visitor communities of the
Margaret River Region. The results show that the sources of information and communication most valued by
most people are the popular media, indicating a need for translation of climate change science and knowledge
about adaptation for dissemination through these sources. Most people still felt that responsibility for climate
change rested with a somewhat abstract sector of our society with little awareness of a local context for
adaptation and change. In making decisions about developing strategies and tools for adaptation for tourism in
the Margaret River Region, there was a very positive outlook with a majority of respondents to this survey
confident that this was possible. However, it was shown that it is more important that local conceptualisations of
tourism, climate change and adaptation be couched within familiar and accepted pathways. These pathways were
identified through the thematic and conceptual analyses using the actual phrases of participants in the survey.
Through understanding the social positioning of perceptions of the evidence for and impact of climate change
it is possible to develop tools and strategies that differentiate local from abstract political action. The analysis
revealed a poor conceptualisation of responsibility and role for local organisations in responding to climate
change. Responsibility was generally allocated to government and industry at a scale distant from the local
context of the survey, in keeping with the abstract conceptualisations of the evidence for climate change (melting
ice-caps etc). This contrasted with messages from climate change experts, such as the IPCC that the greatest
implications for climate change are at the local scale (Bernstein, Bosch et al. 2007). This lack of a local context
for understanding and identifying climate change implications was further exacerbated by the poor recognition
of those socio-economic implications of climate change which impact on the heart and soul of tourism—local
providers of experience and local care of landscape.
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Chapter 6

STAKEHOLDER INTERVIEWS
Introduction
To provide both continuity and a comparison with four of the earlier case studies (the Barossa, the Blue
Mountains, Cairns and Kakadu) this study also used a visitor, industry, community, environment (VICE) grid
(Ministry of Tourism, New Zealand, 2008) to source 12 respondents for a series of stakeholder interviews held in
late 2009 and early 2010 and to invite attendees to a workshop held, in Margaret River, in February 2010. The
consistent use of the VICE grid enabled all the case studies to capture views and inputs from the wide range of
those interest groups with a stake in the success of any adaptations to climate change by their respective local
tourism industries, and indeed their wider local communities. Table 9 provides a generic indication of the types
of interviewee sought for the initial case studies.

Table 9: The visitor, industry, community, environment grid approach to identify key tourism
stakeholders for the semi-structured interviews and stakeholder social learning workshops

Policy

Visitors
Regional tourism
organisation;
visitor information
centre

Practice

Tour specialist

Practice

Other tour operator

Industry
State tourism
organisation;
accommodation
operator or
association
Large
accommodation
Provider
Ecotourism
peak
body

Community
Elected Member
Parliament (State
or Australian)

Environment
Land management
agency ((e.g. statebased EPA)

City/regional
planner

City/regional
environmental
manager
Non Government
organisation
(NGO)

Community board
,member

(Turton et al. [eds.] 2009, p. 11)
The policy-based interviewees for the Margaret River study comprised a visitor centre association
representative, a state tourism department regional manager, a state parliamentarian and a manager with climate
change responsibilities for the state’s local government association. The practice-based interviewees comprised
an attraction manager, an accommodation manager, the owner of a surfboard firm, a vigneron, a shire planner, a
community group representative, a shire sustainability officer and a member of a catchment management group.
All stakeholders were provided with background information on the context of the project and were invited
to take part in telephone or face to face semi-structured interviews. In the course of the interviews the project
team sought to build up a picture of the existing knowledge levels, understandings and the current extent of
climate change adaptation activity in the Margaret River case study area. The stakeholder interviews were also
used as a snowballing technique to identify other knowledgeable local stakeholders both for the ongoing
interview process and as potential workshop attendees, thus producing some intersection between the sets of
interviewees and workshop attendees.
The semi-structured questionnaire was approved by Curtin University’s Human Research Ethics Committee
and replicated the generic interview questions used for the other four case study areas (Table 10) and in the
Margaret River questionnaire survey.
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Table 10: The generic semi-structured interview questions asked of all respondents
Question
1. Are people in [the case study region] talking about changing weather patterns and climate change?
[If yes, prompt … How is it being talked about and by whom?]
[If no, prompt … Are there other issues that people see as important for tourism in the region?]
2. What types of positive and negative effects do you think climate change will have on tourism in [the case
study region]?
[Prompt consequences of effects on natural environment, infrastructure, activities, operational costs, community
life etc…]
3. How do you think tourism [the case study region] may respond or adapt if the climate changes?
[Prompt adaptation strategies which could be adopted by interviewee (what would you do) or others (what would
others do) to adapt to negative impacts and/or take advantage of positive impacts.]
4. What actions (from Q.3) are happening now or need to happen now?
5. Do you believe that [the case study region] can adapt to the likely effects of climate change?
6. What timeframes are required to properly respond and adapt to climate change in [the case study region]?
7. What do you need to know in order for the tourism sector in your region to adapt to climate change?
[Prompt for knowledge/understanding of tourism’s reliance on human resources, infrastructure, the natural
environment, communities etc. and the likely effects of climate change on these components]
(Turton et al. [eds.] 2009, p. 12)

The Interview Responses
Are people in the Margaret River region talking about changing weather patterns
and climate change?
The south-west of Western Australia has been getting warmer and, more significantly, drier since the 1970s.
Therefore ‘folk talk about changes in the weather from a decade ago’ exists (visitor respondent). Accordingly, it
was not surprising that the majority of stakeholders considered that local people were talking about changing
weather patterns and climate change. However, a few of these responses were qualified. One community
respondent considered that people were only talking about climate change ‘as much as anyone is’. Other views
were that only certain sections of the community, such as viticulturalists and ‘radical environmentalists’ were
expressing concerns about climate change. Three of the 12 respondents felt that this issue was not being talked
about and was not foremost in peoples’ thoughts. They felt that other issues, ranging from the Global Financial
Crisis to local problems over access and infrastructure, such as the proposed Margaret River perimeter road, had
‘pushed climate change down the agenda’ (visitor respondent).
Nevertheless most respondents felt that climate change was a talking point in the region. Respondents from
the visitor, community and environment sectors all referred to the consciousness raising efforts of a local
Climate Action Group and a local government representative noted that popular demand had caused the council
to work on the development of a Climate Action Plan and the establishment of a Sustainability Advisory
Committee. Interestingly two of the respondents who felt that climate change was not a hot topic were based in
the adjoining towns of Busselton and Bunbury, rather than in the Margaret River wine region itself. This contrast
in responses may relate to the fact that Margaret River had something of a ‘hippy’ reputation in the 1960s and
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1970s when it became an increasingly popular surfing destination and the (now long gone) low land and property
prices made the area attractive for alternative lifestyle groups. Even though the area is now considerably more
upmarket, its population has retained a higher level of environmental (and thus climate change) awareness than
that of the neighbouring towns.

What types of positive and negative effects do you think that climate change will
have on tourism in the Margaret River region?
Most of the tourist visits to this region are made by Western Australians (Tourism Western Australia and
Department of Environment and Conservation 2008) and Margaret River is one of the coolest and wettest
locations in a predominantly hot and dry state. CSIRO predictions of moderate and gradual increases in
temperature and decreases in rainfall over the coming decades were therefore seen by a majority of respondents
as having positive impacts on certain types of tourism. In generic terms ‘more reliable summers’ (environment
respondent) were seen as a positive factor, particularly in relative terms, since the region could be seen as
competing with other intrastate tourism destinations where temperature increases would be a disincentive to
increased tourism visitation.
One community respondent considered that climate change, as an external threat, would cause the
community to ‘pull together’ to seek solutions while another saw some potential for viticulture in a longer
growing season. On a more neutral level several respondents, anticipated a shift in the emphasis of the tourism
industry ‘a switch to the beach from the bush’ as one industry respondent put it. Equally, climate change of the
type and rate predicted by the CSIRO was seen by a variety of respondents as being a short term advantage but a
long term (and therefore probably a gradual and manageable) threat. For example, on the information provided,
there may be a need to change to different grape varieties ‘in 20 years’ (industry respondent).
This said, however, all the respondents foresaw some negative effects on the tourism industry from the
climate change scenarios presented to them, even if these were not immediate. Furthermore, the same issues
were cited across all the stakeholder groups. Concerns over negative hydrological impacts were expressed by
almost all the respondents but these were perceived in different ways. The direct impact of water shortages, on
wetlands, waterways and groundwater supplies was widely noted. This was seen as having a variety of negative
implications. These included potential problems for viticulture and therefore for the reputation of the Margaret
River wine ‘brand’ leading to a decline in wine tourism. Indeed, one industry respondent felt it could become
‘too hot for touring vineyards’. Declining water supply was also expected to impact negatively on the landscape
and thus on biodiversity (in what is the only designated ‘biodiversity hot spot’ in Australia), and on agricultural
activity. This was seen as leading to a decline in the scenic attractiveness of the region (where the karri forest
ecosystem currently has a very limited range at the extreme southern edge of the continent) and as presenting an
increased bushfire threat. The current rural landscapes of green pastures and vineyards are also an important
component of the area’s tourism appeal and these were seen as being potentially under threat as a result of water
or rainfall shortages by several respondents.
Most of the negative impacts were seen as not being ‘catastrophic’ (community respondent) but as gradual
and long term. However, one significant local tourist attraction is under immediate threat. Both visitor and
community respondents noted that groundwater levels in the popular limestone cave systems along the Leeuwin
Naturaliste Ridge are already falling at a disturbing rate. Three respondents also mentioned potential threats to
coastal infrastructure. With respect to economic impacts the two respondents who raised this issue were
concerned with the cost pressures (on water, energy, transport etc.) which would affect the whole community,
rather than with their specific impact on tourism. Only one (environmental) respondent cited an increased threat
of vector borne disease.

How do you think tourism in Margaret River may respond or adapt if
the climate changes?
Given the responses to the previous question, it was not surprising that the most common responses from across
the board related to water use, both by the tourism industry and more widely. More efficient water —and
energy—use by the tourism industry itself, by tourism-related industries such as viticulture and agriculture and
indeed by the wider community were repeatedly cited and were seen as examples of the ‘lots of little things’
(visitor respondent) that everyone should be doing.
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An interrelated issue concerned climate change/water use adaptation by the wine industry. One visitor
respondent (who was an ex-vigneron) felt that ‘the (local) wine industry is in denial and needs a good hard look’.
But, perhaps because some viticulturalists are in denial, one industry respondent saw considerable potential for
this industry to adopt to more efficient water use practices ‘across the board’.
More stringent planning regulations, not only to control water use, but also more widely, were seen as being
necessary by all the environmental and several of the community respondents. Greater controls were seen as
necessary: over coastal setbacks for tourism and other developments: over building design (to achieve greater
water and energy efficiency); over the protection of remnant bushland; and over water and catchment planning
more generally. One environmental respondent considered that this process should commence with the
undertaking of regional climate change risk assessments.
Respondents from all four VICE sectors saw the adoption of more efficient water and energy use and of more
stringent and environment-related planning controls as presenting real opportunities for the tourism industry in
the region through the creation of a ‘clean green’ image which could be used in branding exercises. Both visitor
and environmental respondents advocated the obtaining of ‘eco accreditation’ status by the local tourism and
wine industries and one industry respondent saw the need to ‘keep the quality of wine at its present level to act as
a tourist attractor’. A community respondent summed this up as ‘it is a plus to be able to brag about how we are’
and thereby to attract ‘tourists to take an ‘ethical’ holiday’ in the region.
Even with changes in behaviour by tourism operators, local land users and residents, it was accepted, by both
the visitor and environmental respondents, that the tourism industry would also have to change its focus. The
threats to the limestone caves and the suggestion of a shift in emphasis from the bush to the beach have been
mentioned above and it was acknowledged that the locations and nature of tourist attractions were likely to
change and that tour operators would need to modify their tour programs and their marketing strategies
accordingly.

What actions (from the previous question) are happening now or need
to happen now?
Again leading on from the answers to the previous question, respondents felt that more stringent actions should
be taken now to increase the efficiency of water use (industry respondent), to maintain—or at least slow the
decline in—groundwater levels (community and visitor respondents) and to assist in the maintenance of
biodiversity by restrictions on the use of pesticides (industry respondent). An environmental respondent
reiterated that there was a need to tighten existing building regulations and to take this policy further through at
least the encouragement, if not the enforcement, of retrofitting of any existing structures that were highly water
and energy inefficient. As one visitor respondent put it: ‘the government needs to be giving rules and guidelines,
and not advice and audits’.
These two authoritarian views were in contrast to a wider feeling among the interviewees that the most
important thing that needs to be happening now is the raising of community awareness about ‘how easy it is to
make a difference’ (visitor respondent). This respondent advocated a sequence of actions ‘education
demonstration, local projects—starting small’ leading to wider acceptance of climate change adaptation
initiatives. These views were similar to those of an industry respondent who noted that climate change is such a
large and multifaceted phenomenon that government needs to be providing more specific and concrete proposals
and tools to achieve climate change adaptation at the local level.
The majority of respondents saw a need for government action now. Picking up on the education theme, a
visitor respondent felt that ‘the government should drive it to individuals’. While an industry respondent saw the
need for coordination of climate change adaptation initiatives at the state level, perhaps through the Department
of Premier and Cabinet, a community respondent felt that ‘local government needs to translate the global
problem (of climate change) to a local level and show leadership.’
While most respondents felt that more climate change adaptation initiatives should be undertaken now, there
was also some acknowledgement by several respondents that action is already occurring. Industry, visitor and
community respondents all stated that some experimentation with different grape varieties was taking place and
the viticulturalist noted that the Margaret River Wine Association was disseminating information on more
environmentally efficient growing practices—with a current focus on water conservation.
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A visitor respondent felt that the local council was more aware and active in this area than was the wider
community. However a community respondent noted that it was community pressure that had first caused the
council to develop an energy action plan and to participate in the ECLEI water action campaign.

Do you believe that Margaret River can adapt to the likely effects of
climate change?
One industry respondent saw ‘not much adaptation at present’ while a visitor respondent failed to discern ‘much
adaptation over 30 years of lower rainfall’. Otherwise, it was the environmental respondents who were the most
cautious. All three agreed that the region could adapt, but only ‘if they (the community) recognise the need for
change soon’. These respondents also felt that species loss and watercourse depletion may make adaptation
difficult for the tourist industry.
By contrast, most respondents were sanguine about the region’s—and the local tourist industry’s—ability to
adapt to the predicted rate, extent and nature of climate change as this was presented to them. A frequently cited
reason for this was the ‘receptive and adapting’ (community respondent) nature of the local community. An
industry respondent contended that, in a young vineyard area with a large number of family businesses, most
operators would ‘want to be sustainable in the long term’. Furthermore ‘while there are always leaders and
laggers in an industry, pioneers will stimulate change’. While these views were specifically related to the wine
industry several other respondents referred to the innovative and adaptable nature of the local community as a
whole and noted that the local tourism industry was also relatively young and dynamic. One community
respondent also noted that Margaret River was ‘not a bad place to be when climate change really hits’, indicating
not only that more new, innovative people may be attracted to the region and to its tourism industry, but (as
noted above), that other tourism and viticultural regions were likely to be more adversely affected by climate
change than was Margaret River.
Other reasons given for the generally positive answers to this question included the slow rate of climate
change, which allowed for gradual adaptation strategies and ‘no need to panic’ (community respondent) and the
flexible nature of the tourism industry. ‘Tourism products are not ‘hardware’ and can adapt more readily than
some other sectors of the economy’ (industry representative).
Finally the fact that reactive as well as proactive adaptation is likely to occur was acknowledged, especially
over longer time frames. Such adaptation could be narrowly economic. For example, if water and energy charges
rise ‘they can adapt if they see an opportunity to save money’ (industry respondent). Or it could be more general
– ‘they will come to grips with it when it hits them on the nose’ (visitor respondent).

What time frames are required to properly respond and adapt to climate change
in the Margaret River region?
While the respondents did not specifically separate the time frames for response and adaptation in their answers
to this question, some distinctions were apparent in many of their comments.
Several respondents from all the VICE sectors emphasised the need for some immediate responses, primarily
from various levels of government. There was a feeling that a short term response was needed in terms of
‘getting the word out’ (industry respondent). This could relate to such items as community education (visitor
respondent), or demonstration projects— ‘setting an example’ (community respondent) to raise awareness, a
process that would require ‘political will’ (environmental respondent) and would be, as several respondents
acknowledged, more challenging in a post-Copenhagen, post-Climategate environment where bipartisan support
for an emissions trading scheme was a thing of the past.
With regard to adaptation, there was general agreement that this would and should take decades. The most
common time frame given was 20 to 30 years though most respondents also indicated that adaptation would,
inherently, be ongoing, a process which one community respondent referred to as ‘reactive’ rather ‘proactive’
adaptation. In summary ‘if folk are not thinking about it now they should be, but it is slow change so people are
adapting gradually’ (industry respondent).
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What do you need to know in order for the tourism sector in Margaret River to
adapt to climate change?
The topics on which information was seen to be needed by the respondents mirrored their most frequently
expressed concerns over climate change threats. These included data on the natural environment, biodiversity
and sea levels. Related to these were concerns over storms and extreme weather events. Not surprisingly more
precise data was desired on the impacts of climate change on some of the most important bases of the tourism
industry in the region, such as viticulture, agriculture and wave action.
More interestingly, perhaps, most of the respondents also had strong views on the nature, tone and purpose of
this information. The information should be ‘factual as much as possible’ and not ‘emotive cries’ (community
respondent). It should ‘not use scare tactics’ but ‘should be positive’ and should portray ‘a fight that we can win’
(industry respondent). As such, a significant amount of the information required should be in the form of
practical advice, such as the Western Australian Local Government Association Climate Change Tool kit
(environmental respondent), or ‘case studies of people like the tourist operators to show them how to do it’
(visitor respondent).
There was also a desire for greater precision in the information. An environmental respondent called for the
relating of the scientific evidence to place through GIS techniques, an important factor in an area where there are
considerable variations in biology, geology/pedology and climate over very short distances. Two community
respondents also emphasised the importance of longer term monitoring and of the collection of time series data,
both on climate and on biodiversity, in order to inform ongoing regional risk assessments, and on economic and
demographic change to inform local decision makers on the nature of the communities and industries that they
would need to sustain through this period of environmental change.
The Margaret River region is experiencing growth both as a place of residence and (albeit with a pause
during the recent economic downturn) as a tourist destination. Furthermore its relative attractiveness in both
cases may be enhanced by the current trends in climate change. In these circumstances the need for scientific
(and social scientific) information in order to plan for economic and demographic growth on the one hand and
educational, supportive and exemplary information on optimal building and power and water use techniques for
residents and businesses, many of whom may well be new to the region, on the other are equally important.

Conclusion
The responses to the interview questions demonstrate a degree of commonality of knowledge, concerns and
attitudes between the respondents from the various sectors of the VICE model. They also reveal some
similarities with the general findings from the wider Turton et al. (2009) study and, perhaps most particularly,
with those from the Barossa, a case study region which shares both a Mediterranean climate and a dependence
on wine tourism with Margaret River. These similarities and those between the results of the stakeholder
interviews, the workshop and the questionnaire surveys will be used to inform the conclusions and
recommendations of this case study.
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Chapter 7

THE MARGARET RIVER WORKSHOP
Introduction
A one day workshop was held at the Margaret River campus of Curtin University of Technology in February
2010. The attendees included 13 stakeholders, four of whom had also taken part in the stakeholder interview
process. They represented state government (the Department of Environment and Conservation and Tourism
WA, together with a parliamentarian), local government (the Shires of Busselton and Augusta-Margaret River)
and the tourism and viticultural industries.
An initial session provided the context for the workshop. Likely climate change scenarios for the region were
outlined (see Chapter 2). As suggested in the earlier chapters of this report, and given its peninsular location
between the Southern and Indian Oceans, it was acknowledged that these changes were likely to be particularly
localised and complex in the Margaret River region. Information was also provided on current climate change
adaptation initiatives being undertaken by state government (notably by the Office of Climate Change in the
Department of Environment and Conservation), local government (both the online climate change tool kit
provided by the Western Australian Local Government Association and several shire undertakings, such as the
Augusta – Margaret River Energy Action Plan and the Sustainability Action Group) and by the Margaret River
Wine Industry Association.
The attendees were also provided with the preliminary results from the questionnaire survey. While these
indicated that respondents had a generally positive view of the ability of the region’s tourist industry to
adapt to climate change, their perceptions of both climate change and of the allocation
of responsibility for adaptations thereunto tended to be rather abstract and generalised,
underlining the need for the workshop to concentrate on more local and practical issues and initiatives.
This session was followed by a general discussion which sought to identify and prioritise the issues and
constraints related to the adaptation of the local tourism industry to climate change. Thereafter small group
sessions considered the potential and opportunities for adaptation strategies under three broad thematic headings:
financial viability, efficiency and best practice; social and community sustainability; and environmental—and
non-environmental—diversity and resilience. Given how broadly and how strongly the tourism industry, and
particularly tourism product, in Margaret River is embedded in the local economy, the local community and the
local landscape there was inevitably a degree of overlap in the outcomes of these discussions.

Session 1: Issues and Constraints
Water
As was the case in the stakeholder interviews, water and its supply, use and management was the most cited
factor in terms of local adaptation to climate change. The challenges to the tourism industry posed by the long
term and continuing decrease in rainfall were seen as wide ranging.
Water is a direct component of tourism product, both in the cave systems and in the creeks, streams and
wetlands of the natural landscapes. As rainfall, it is also of vital importance to the tourism industry as a
contributor to the region’s biodiversity, its pastoral and agricultural landscapes and its viticultural production. As
the water supply decreases, and as both the residential and the tourist populations of the area increase, competing
demand pressures on presumably declining water resources will grow. This growth was seen as having two
likely effects. Firstly, cost pressures should lead to more efficient use of water by all sectors of the local
community. This could involve both the use of better technologies, for example of water use and re-use, and the
adoption of more water wise attitudes and behaviour patterns by local residents and by tourists.
Secondly, it was felt that different sectors of the local community could be drawn into competition over
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access to this increasingly scarce resource. Whether this competition occurred through market mechanisms—
who was most prepared to pay the most—or by regulation and licensing, a likely pattern of winners (urban
development and the tourist industry) and losers (agriculture, including livestock farming and viticulture) was
foreshadowed, both because the ‘winners’ could demonstrate a higher financial return per unit area of land
and/or per unit of water consumed and because they could lobby more effectively in economic and
environmental terms for the value of water as a landscape amenity. Regardless of any subgroup’s competitive
advantage, however, it was agreed that all sections of the community would need to make radical reductions and
adaptations to their patterns of water use.
To achieve this end most effectively, it was agreed that any decreased supply of water would need to be
complemented and ameliorated by an increased supply of the second most commonly cited commodity—
information.

Information
The varied information-related issues cited by workshop participants concerned both what information was
required and to whom it should be conveyed with, as intervening variables, who should be conveying it and what
form it should take.
In line with concerns about the increasing scarcity and cost of water, and of energy, several participants
stressed the need to provide information on more efficient ways of using both of these commodities, ideally
through the provision of examples of best practice that would be readily adaptable to the local situation. This
desire for detailed information on better adaptation methods was complemented by an equally strong demand for
detailed information on the rates and directions of local environmental change, particularly in relation to any
adverse development impacts on local biodiversity levels.
Local government was frequently cited as the most important source of information on both the changes that
were occurring and on adaptation strategies and techniques, but there was also agreement that ‘mixed messages’
should be avoided and that a coordinated and evidence-based suite of information needed to be supplied from all
sources and particularly from all levels of government.
Accreditation was also seen as a valuable means of communicating information, simultaneously as a source
of best practice adaptation strategies for the tourism industry and as a means of providing positive messages to
actual and potential tourists of the adaptability and environmental responsibility of the local tourism industry.
The limited take up of environmental accreditation (EC3, Ecotourism Australia etc.) was seen to indicate the
relative failure of the tourism industry to date to use and act upon the information and guidelines already
available to it.
The local tourism industry and the local community more generally were obviously seen as one important
recipient of climate change and adaptation information, information that they could use both to redesign their
properties and to rebrand their enterprises. A group that was also commonly cited as desired recipients of this
information was the tourists themselves. The relevance of tourists as recipients of information on climate change
and adaptation was strongly related, by several workshop participants, to the role of this information in shaping
attitudes. Indeed, the importance of changing attitudes was a topic of sufficient significance to merit separate
consideration.

Attitudes
While climate change information supplied to tourism businesses could be seen as a stimulus for action, for
example in the water and energy-efficient design of new buildings and the retrofitting of older ones, the supply
of information to tourists—and to the wider local community—was seen as crucial in changing attitudes and thus
as building a consensus around more informed behaviour patterns.
The discussion surrounding attitudes had three components. There was general agreement that changing the
attitudes of local businesses and the local community towards climate change, and to the behavioural and
structural adaptations that this would necessitate, was a prerequisite to changing behaviours. Similarly, it was
agreed that there was an immediate need to educate the current population of (particularly older) tourists about
the vulnerability of the environment within which they were recreating and about their own responsibility for
their individual carbon emissions and their other environmentally damaging behaviour patterns.
39

Developing Adaptation and Response Strategies for the Tourism Industry
It was also strongly felt that a generational shift towards more responsible environmental attitudes was
occurring among tourists and that this had the potential to provide an important ‘feedback mechanism’,
reinforcing climate change adaptation behaviours in the local tourism industry and in the community more
widely. Younger and future generations of tourists were more likely to choose environmentally ‘ethical’
destinations. Tourist industry adaptations to climate change, such as the provision of more water and energyefficient accommodation and attractions, would therefore not only lower business costs but could also serve as a
marketing tool to attract more of these environmentally aware customers. On a wider canvas, ‘eco-accreditation’
of its tourism enterprises and the marketing of Margaret River as a clean, green and therefore ‘ethical’ tourism
destination that offered ‘sustainable experiences’ to its visitors would help to increase demand—and perhaps
even offset tourists’ ethical concerns about the region’s remoteness and the negative environmental effects of the
long distance travel required to access it.

Other issues
Maintenance of the ‘premium’ image of the local wine industry was seen as vital and was seen as comparable to
eco accreditation as a desirable means of marketing to and of attracting desirable tourists. While the rate and
magnitude of anticipated climate change was seen as manageable by most of the relevant attendees—and indeed
as potentially advantaging the area over other Australian wine (and tourism) regions – the viticultural industry’s
current levels of water use, both for irrigation and for land and waterscaping at wine tourism venues, were
unlikely to be sustainable. The need to monitor sea level change and the likely impacts of storm action,
particularly on the lower lying coastal areas of Geographe Bay was also acknowledged.
While these were seen as real threats to the sustainability of the local tourist industry given the likely climate
change trends, the overall tenor of this first discussion was by no means simply negative or fearful. There was
general agreement that the diversity of both Margaret River’s tourism product and of its local community would
make them, at least relatively, resilient to the likely medium term impacts of climate change. Furthermore the
gradual nature of climate change and its potentially more adverse effects on several other tourist and viticultural
areas in Australia were seen, on balance and in the short- to medium-term, as adding to the region’s competitive
advantages, as was the recent inclusion of the region on the Australian Government’s National Landscapes List.

Session 2: Adaptation Strategies
Group 1: Financial viability, efficiency and best practice
Accreditation was the first issue identified. There was a call for the local tourism industry and the local area to
‘use all available’ accreditations in order to attract visitor numbers. This strategy was seen as: providing positive
branding for the area; emphasising its potential to provide a low carbon footprint holiday/tourism experience;
and encouraging longer term thinking by tourism operators. In short, such an initiative would provide a
synergistic means of boosting visitor numbers, thereby improving financial viability, raising ecological standards
and environmental efficiency and providing local examples of best practice which might then be more widely
adopted.
The group also felt that leadership and coordination were vital, notably from the local Sustainability
Advisory Committee with regard to the encouragement of accreditation initiatives and from the local Council
with regard to more environmentally friendly building and planning regulations and the conduct of
demonstration projects, for example, of water recycling or renewable energy use.
To achieve sustainability in the tourism industry in the longer term, the region must seek means of attaining
green growth (and green access—reducing the local tourism industry’s dependence on private transport, both to
access and to travel around the region, was seen as a major challenge). The area is likely to remain attractive to
tourists and residents in the short to medium term. For the resulting growth to be absorbed and sustained during a
period of climate change, the rhetoric of branding, accreditation and marketing, and the reality of planning,
building and regulation must match each other and must be focussed on bringing about economic and
environmental efficiency gains.

Group 2: Social and community sustainability
The adaptation strategies suggested by this group focussed primarily on the acquisition, dissemination and use of
information, predominantly in a community context.
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Education, for example through visual displays and interpretive centres, was seen as a starting point, both for
setting examples of sustainable tourism for visitors and for embedding concepts of sustainability within the local
community. Benchmarking, by the Shire and the local community should take place against best practice
examples of adaptation from elsewhere in Australia (Byron Bay and Noosa were cited) and overseas.
It was thought that local data on environmental change and on progress in adaptation strategies should then
be compared with national and international best practice to produce locally relevant KPIs against which the
performance of environmental management schemes and other sustainability initiatives could be measured.
Finally—and assuming that successful performance against the KPIs could be attained—the region’s adaptive
and environmental achievements should be linked into the state’s state of environment reporting and used for
branding and promotion of the local tourist industry.

Group 3: Diversity and resilience
This group saw successful adaptation of tourism in Margaret River as stemming from the existing diversity of
the region’s tourism industry and tourism product and from several environmental and human characteristics of
the region which have yet to be fully realised for their tourism potential. The region’s status as a biodiversity
‘hot spot’ in international terms and its recent inclusion on the Australian Government’s National Landscapes
List provided a starting point for the adaptation strategies advocated by this group.
They saw these accreditations as a means of building on the Margaret River ‘brand’ by showing that the
‘region’s tourist product is about more than wine’. Their recommended strategies therefore sought to promote
this accreditation of the biological richness of the region through education, branding, signage and, given the
vulnerability of this particular tourism product to climate change, the implementation of more active monitoring,
scientific information gathering and conservation initiatives. Such a strategy was seen as entrenching a
‘sustainability brand’ for the region.
They noted that the Margaret river wine industry and the community more generally had amply demonstrated
its capacity to innovate and adapt and that its tourism industry therefore had the capacity to diversify to take
advantage of these new business opportunities.

Conclusion
A more general assessment of the adaptation strategies emanating from the Margaret River case study will be
made in our overall conclusions and recommendations chapter where we will compare our findings with those of
the STCRC’s main climate change study. However, two interesting, workshop-related commonalities are worth
noting here.
Firstly, while the three Margaret River workshop groups approached the task of identifying climate
adaptation strategies from what could be broadly defined as economic, social and environmental perspectives,
several commonalities were apparent. They all saw ‘green’ branding and/or accreditation as central to the area’s
continued success as a tourist destination. Furthermore they all tracked back to the issues raised in the first
workshop session in underlining the importance of the use of information to change behaviour, whether this was
the behaviour of tourists, residents or the tourist industry. And also in line with the earlier session, they all
perceived the local tourism industry as being presented with at least as many opportunities as threats in the
coming decades.
Secondly, it is interesting to compare the issues seen as important at the Margaret River workshop with those
of the other wine tourism region included in the STCRC’s climate change study. Most if not all of the following
points highlighted in the Barossa workshop—which took place before the failure of national and global climate
change adaptation initiatives and the global financial crisis—were cited during comparable discussions in
Margaret River:
The highest priorities for the Barossa region, where all three groups rated it as such, were to:
•

Encourage water conservation throughout the region;

•

Obtain more information about the expected climate change impacts in the Barossa;

•

Breach gaps and skill deficiencies within the industry about climate change;
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•

Gather local data and develop benchmarks;

•

Develop a collaborative action strategy; and

•

Ensure the installation of energy saving devices and water re-use systems are broadly adopted.

(Turton et al. [eds] 2009, p. 171.)
The Barossa participants also felt it was necessary to ‘establish nationally accredited standards for tourism
and … provide a tool kit for wineries and tourism operators to enable them to take effective action’ (Turton et al.
[eds] 2009, p. 173). While more general conclusions will be drawn in the next chapter, the similarities that are
evident here (particularly if the Margaret River ‘demonstration projects’ can be equated with the Barossa ‘tool
kits’) would suggest that Australia’s wine tourism regions might share some common climate change problems
that could be amenable to comparable solutions.
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Chapter 8

DISCUSSION AND CONCLUSION
The Margaret River Results in a National Context
Since this report is intended to complement, in both space and time, and, ideally, to build on the findings of the
main STCRC report on climate change and tourism, our conclusions will be structured around the general
themes of the ‘key findings across regions’ (Turton et al. [eds.] 2009, p. xiv) and will indicate the extent to
which the findings from the Margaret River case study coincide with these earlier results. Since another wine
tourism region, the Barossa, was one of the earlier case study regions, particular attention will be paid to the
similarities and differences between the findings from the Barossa and Margaret River. Furthermore, as indicated
earlier, consideration will be given to the different economic and socio-political circumstances under which the
main and the Margaret River studies were undertaken, since attitudes and priorities that have remained consistent
both across Australia and before and after the Global Financial Crisis and the crisis of public credibility
regarding climate change are more likely to possess a wide currency.
The original report identified seven themes, namely: green; data and knowledge; disaster management;
marketing; planning; community; and resources under which the high priority adaptation strategies identified by
all the initial case studies could be grouped. These themes will therefore be used as a yardstick against which the
findings from the Margaret River study could be assessed.

Theme 1: Green
This theme has two components. The first related to ‘clean and green’ actions, notably the adoption of ‘many
water and energy saving initiatives that represent best practice for small (and large) businesses’ (Turton et al.
[eds.] 2009, p. xiv). However, the adoption of such measures was also seen as a promotional strategy by which a
location could market itself as a ‘green’ destination to potential visitors, a group who were seen as manifesting
growing concerns about their environmental footprint as tourists.
These findings resonate almost perfectly with the Margaret River results from the surveys, the stakeholder
interviews and the workshop. The most common responses from the stakeholder interviews related to the
development of best practice water and, frequently, energy saving initiatives. A community stakeholder and the
general workshop discussion likewise made a direct connection between the provision of state of the art
environmentally sustainable infrastructure and the promotion of Margaret River as a green and ‘ethical’
destination for an increasingly discerning and ecologically aware tourist market. There was also strong support
from the survey responses for the tourism industry in Margaret River to become more environmentally oriented
and, in the words of one respondent to ‘promote the region as … organic (and) environmentally friendly’.
While the Barossa workshop also placed a high priority on the adoption of water and energy-efficient
practices and on the marketing of the area’s ‘green ‘credentials, this was tempered by a feeling that there was
also a need for the education of tourists before maximum benefits could be obtained from such a strategy. While
this would suggest that the demographics and attitudes of the incoming tourists are factors that can influence
local adaptation strategies, the generational trend towards greater environmental awareness (an issue emphasised
strongly at the Margaret River workshop) would indicate a growing need for successful tourism destinations to
emphasise their green credentials in the future.

Theme 2: Data and knowledge
Various components of the issue of data inadequacy were identified in the main study. These related to
information on climate change as such, to information for and on businesses and also to ‘the widely held view
that there is a real need for increased data collection and improved storage and sharing of data’ (Turton et al.
[eds.] 2009, p. xiv).
There was general agreement from the Margaret River sources that more detailed climate change information
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and monitoring was required. While this is likely to be the case more generally, the situation in Margaret River
is particularly acute given the highly localised climatic variation resulting from the region’s peninsular nature
and the value (scientific and economic), diversity, endemism and vulnerability of its flora and fauna. The issue
of data sharing was also widely emphasised, particularly in the context of educating both the local community
and the tourist population with regard to climate change adaptation. This topic was particularly evident in the
workshop sessions where accreditation was repeatedly identified as a means by which local tourism enterprises
could both receive information on best practice in order to obtain accreditation and disseminate such
information not only for marketing purposes but also to educate locals and tourists to adopt more
environmentally responsible behaviours.
The stakeholder interviews also emphasised the need to provide information that was practical, local and
positive. This provided an interesting contrast to the finding from the surveys that most respondents obtained
their information on climate change from the popular media, which is less likely than either official or academic
sources to exhibit any of these three characteristics.

Theme 3: Disaster management
While disaster management as such was seen as a significant issue in the main study, equal prominence was
given therein to what was seen as the potentially adverse impacts on local tourist industries of ‘media–fuelled
hysteria’ relating to disasters.
Perhaps because the Margaret River region has not been devastated by natural disasters for several decades
(see Chapter 2), the issue of negative media coverage was not raised in the surveys, the interviews or the
workshop. Nevertheless, the media impact of the 2009 Victorian bushfires was felt locally and, in the
stakeholder interviews in particular, the likelihood of more frequent and more serious local bushfires was raised,
as were their potential impacts on the tourism resources of biodiversity and (particularly through smoke damage)
vintage quality.
The vulnerability of the Geographe Bay coastline to sea level rise and storm damage was raised in the
workshop, the stakeholder interviews and by some survey respondents, but the general consensus from all three
sources was that the local climate change impacts were likely to be gradual, rather than catastrophic.
Nevertheless, the adverse impact of the recent heat wave, both on a Barossa vintage and, through the subsequent
‘media-fuelled hysteria’, on the local tourism industry provides a salutary lesson. It should be noted that research
findings on the Margaret River wine industry indicate that extreme heat events pose a greater short term risk to
grape output and wine quality than does the more gradual decline in annual rainfall.

Theme 4: Marketing
The nationally significant issue of brand recognition and marketing is particularly important for wine tourism
regions and was specifically acknowledged as such in the Barossa case study. The importance of both a ‘green’
brand for Margaret River tourism overall and of the ‘premium’ brand recognition afforded by Margaret River
wines were cited in several stakeholder interviews and were seen as central to the sustainability of the local
tourism industry by the workshop participants.
There is a paradox here, for Margaret River and for tourism destinations more generally, in that brand
recognition emanates most readily from a simple and singular message, while industry sustainability, particularly
in a period of climate change, is fostered by diversity and adaptability. Workshop participants in the Barossa had
reservations about the ‘willingness of consumers to embrace new and exotic wines’ (Turton et al. [eds.] 2009, p.
168) but nevertheless they accepted that a shift in wine grape varieties and away from the classic Barossa Shiraz
needed to be under way by 2050. By contrast, Margaret River is a newer wine region and several stakeholders
commented that local vignerons were already experimenting with new grape varieties.
In both Margaret River and the Barossa respondents agreed that there was a need to limit the extent of their
dependence on wine as a tourism product. In Margaret River this came out very strongly from the questionnaire
surveys where the terms ‘change’, ‘adapt’ and ‘eco-tourism’ featured strongly with one comment that the region
should be promoted as a ‘wild, rugged environment’. These views were echoed in the stakeholder interviews and
in the workshop where most participants considered that the local tourism industry had the ability and the
potential to refocus on other attractions, with a ‘green’ brand complementing the existing wine region marketing
strategies.
44

THE IMPACT OF CLIMATE CHANGE ON THE MARGARET RIVER WINE REGION

Theme 5: Planning
The main study emphasised the need for ‘better informed planning of both built and natural environments’. This
harks back to the ‘green’ and ‘data’ themes in that such planning requires access to best practice examples and
to high quality information at the very least to prevent inappropriate development in vulnerable areas,
particularly on the coast and in the vicinity of fragile ecosystems . Here also, therefore, the results from the
Margaret River study corroborate those from elsewhere. Whether the examples are taken from the survey, the
stakeholder interviews or the workshop, high priority was accorded to the need for stricter building regulations
to ensure water and energy efficiency, stricter controls on water use and stronger preservation of natural
landscapes and habitats.
However, a planning issue that was raised equally strongly in the interviews and the workshop and,
occasionally, in the survey was the need to plan for population, economic and tourism growth. Notwithstanding
the decline in rainfall and water resources, it was widely acknowledged that the Margaret River region could
well face demands to expand as a wine producer, as a food producer more generally, as a tourism destination and
as a place to live. All these scenarios are predicated on the relative impacts of climate change on Margaret River
as compared to many other Australian viticultural, agricultural, tourist and residential regions. As one survey
respondent put it, the adverse effects of climate change on Margaret River are a ‘long way down the track—
won’t affect MR (Margaret River) much; the problem will be further north. Set up an organisation to look to
future.’
While this concern for overall regional growth was a relatively novel finding in comparison with the previous
case studies, there was total agreement from the respondents in the two wine tourism areas that planning for
water use and for the development of mechanisms for economically and ecologically efficient water allocation
were of primary importance to the wine industry, the tourist industry and these communities more generally.

Theme 6: Community
The main survey identified a range of ‘community themed adaptation strategies’ around three issues: local
identity; the need to produce food locally; and the need for strong community–government relationships. Very
few direct references were made to the need to produce food locally in any of the Margaret River interactions. In
the surveys and the interviews there were a few responses supporting organic and/or pesticide free agricultural
techniques, but most references to ‘green’ practices related to water, energy or the natural environment, rather
than to food production and consumption.
However, the other two topics featured more strongly. While, in terms of local identity, the main report talks
of local communities, in some of the previous case study areas, ‘fighting for’ local businesses and for the tourism
market, both the stakeholder interviewees and the workshop participants in Margaret River framed this issue
more positively. (Albeit with a few dissonant views) they stressed the ‘pioneering’ nature of the Margaret River
community and its resultant ability to adapt and innovate and thereby to sustain their community and its tourism
industry through at least the medium term impacts of climate change.
Even though there was a contrast in that the Barossa interviewees stressed the multi-generational
characteristic of many of their local firms, the fact that the two wine tourism areas contained many small, and
frequently family, businesses was seen as instilling both local consciousness and local commitment and thus was
a positive contributor to local sustainability.
On the issue of community–government relationships, a contrast can be drawn between the survey results
and those from the interviews and the workshop. The survey responses indicated that views on climate change
per se and on who was responsible for climate change adaption diverged significantly, with dichotomous values
evident between Margaret River and Perth residents and between those working in the accommodation and food
and the education sectors. Furthermore, there was a general lack of awareness of the socioeconomic (i.e. the
more community oriented) impacts of climate change and little recognition of the potential role of local (and
even state) government and of the local community in climate change adaptation.
By contrast, the stakeholder interviewees and the workshop participants saw both intergovernmental and
community–government cooperation as vital components of any climate change adaptation strategies and, in
several cases, were able to point to examples of successful collaborations that were already under way.
Nevertheless, several respondents from both groups also stressed the need for government to change community
attitudes and to engage in community education which underlines the need for such adaptation strategies to be
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both wide reaching and ongoing. In this context, the importance of discovering community attitudes, as occurred
though the Margaret River survey, is a clear prerequisite to devising means to change them.

Theme 7: Resources
One component of this theme, the need to manage built and natural resources sustainably, largely reflects
components of the ‘green’ and ‘planning’ themes cited above. In both of these cases, the findings from the
Margaret River study largely support those outlined in the main report. The second component is ‘the need for
additional resources (in both of these areas) to support the implementation of adaptation strategies’ (Turton et al
[eds.] 2009, xiv). It is here, perhaps, that the time delay between the other case studies and that conducted in
Margaret River is of significance.
There is no doubt that resources will be required for the implementation of most of the adaptation strategies
suggested for the Margaret River region (and elsewhere), be these increased environmental monitoring,
increased development regulation, best practice demonstration projects, building modifications, new tourism
product development, benchmarking, accreditation or community education. However, these strategies were
suggested by survey respondents, stakeholder interviewees and workshop participants in the aftermath of the
Global Financial Crisis and the resultant local tourism downturn, and in a context of national budget deficits and
international economic uncertainty. Perhaps because of this, the issue of who should pay for these adaptation
initiatives was raised rarely if ever.
It may be that the short- to medium-term growth prospects of Western Australia in general and the Margaret
River region in particular may provide the wherewithal for both private capital investment and government
funding for at least some of these local climate change adaptation initiatives but this is by no means guaranteed
and, at present, there are few structures in place to coordinate and drive such strategies. One interviewee
suggested that, given the many departments and interests involved, such coordination could only be achieved
through the Department of Premier and Cabinet. While this view contrasts with the main study’s ‘consistent
view that locals know their destinations best and they, therefore, should be the ones coordinating and
implementing information’ it does resonate with the opinion (expressed on the same page) that ‘more
coordination and communication among (and within) sectors like the government (at all levels), the tourism
industry, local community groups and researchers is required’ (Turton et al [eds.] 2009, p. xv). A high priority
adaptation strategy may therefore be to ascertain how such coordination and communication may best be
achieved as climate change—and adaptation thereunto—becomes, increasingly, a bureaucrats’ (and a
researchers’) picnic.
The main report identifies the following ‘common points across regions’:
•

There are significant knowledge gaps around climate change, level of uncertainty and adaptation.

•

A degree of scepticism exists in the community that climate change is associated with anthropogenic
behaviour.

•

Better communication is needed across sectors, i.e. government, tourist industry, community and
researchers, on the likely impacts of climate change and how to adapt to avoid duplication.

•

There is a need to consider the importance of the community in creating, influencing, and contributing to the
sense of place and making tourism possible.

•

In all regions, tourism demand could be reduced by changes which affect the character of the landscape, the
region’s economy or the strength of community spirit.

•

Bigger operators were more likely than smaller operators to be planning and responding to impacts by
implementing adaptation and mitigation strategies. They are more likely to have the resources to act, and
may have a responsibility to shareholders to manage the risks of climate change impacts.

•

Local communities are seen as being central to the adaptation of the region as they provide the raw materials
from which the tourist experience is packaged, marketed and sold.

•

Climate change is recognised as a threat to communities and cultural practices that give tourism in the
regions its character.

•

If adaptation strategies are to be implemented, they need to be simple, cheap and effective with clear
benefits. (Turton et al [eds.] 2009, p. xvi-xvii).
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The findings of the Margaret River study, in Western Australia, in 2009–10, do not challenge and, in most
instances, support these findings from the Eastern (and central) states (and territory) prior to the global financial
and climate change credibility crises and this reinforces their general applicability. That report also identifies 49
future actions for governments, operators, industry groups, tourist groups and communities that are seen as
‘applicable to all regions’ (Turton et al [eds.] 2009, p. xvii). The action relating to an Emissions Trading System
may well need to be placed in abeyance for the time being, but the vast majority of the other 48 concur with the
information and recommendations provided to us by the Margaret River survey respondents, stakeholder
interviewees and workshop participants. These actions are not prioritised in the main report since, inevitably, any
prioritisation will depend upon local circumstances. In Margaret River, those related to water conservation,
accreditation, green initiatives, and tourist education and behaviour modification were rated most highly by our
various respondents.

New Findings from the Margaret River Study
There are several findings from the Margaret River study which have the potential to add to the information
contained in the main report.
Firstly, the Margaret River findings underline the need for the contextualisation of climate change impacts on
particular (tourist) regions at state and national levels. The probable changes in temperature across Western
Australia are likely to make Margaret River a (thermally) more desirable tourist and resident destination in both
summer and winter than several, if not most, of its state competitors. Even in a period of growing energy
shortages, it is a relatively short distance from Perth, its major tourism market source and, unlike in most parts of
the state, a rise in temperatures may actually lead to a decrease in local energy consumption. Furthermore, and
notwithstanding the predicted local declines in precipitation, it is likely, in the medium term, to be a more
resilient agricultural and viticultural location than are many other Australian farming and wine regions. There is
therefore a need for local climate adaptation strategies to take into account the (net) positive, as well as the
negative, impacts of climate change.
Secondly, the cautionary words of the stakeholder interviewees on the tone of the information provided to
local communities and businesses are salutary in 2010. Particularly in the aftermath of the climate change
credibility crisis such information needs to eschew alarmism, to be pragmatic and positive and to frame climate
change adaptation as a ‘battle we can win’ at the local scale (even though—and perhaps especially because—
national and international policy initiatives currently appear to be less successful).
Thirdly, the diversity of the attitudes and opinions on climate change and on climate change adaptation
expressed by the survey participants is likely to be the case in areas other than Margaret River. This underlines
the need for local communities to first gain an understanding of local attitudes and then to tailor local climate
change adaptation strategies to either capitalise on or find the most effective means of changing these attitudes
within the various community subgroups.
Fourthly, the Margaret River workshop participants saw environmental accreditation as providing a range of
positive feedback loops: bringing valuable information into local communities; providing examples of best
practice; and serving as a vital marketing tool. It would be desirable if the strength of these links and the
relative benefits of the various accreditation schemes could be assessed.
A fifth point relates to the high overall quality of the responses and inputs provided by the interview,
workshops and of the general interactions of the research team with the local community. In the main report
(Turton et al. [eds.] 2009, p. 237) the question was raised as to whether external facilitation and assistance would
be needed should this case study process be conducted in other tourist destinations. The study team’s impression
from the Margaret River exercise was that this community would be capable of identifying and prioritising local
climate change adaptation and response strategies without much reliance on external expertise and facilitation.
This does not mean, however, that we see this process as necessarily being replicable at any tourism destination
without external assistance. As we have indicated earlier, the local Margaret River community exhibits a
relatively high degree of environmental awareness and concern, it has been attracting educated and capable inmigrants for some time and seems likely to continue to do so, and it contains an, albeit small and recent, regional
campus of a large metropolitan university. A vital component of any future project of this nature should therefore
be an assessment of the capacity of any destination region to conduct such a study autonomously. Indeed, given
the pervasive nature of the issue of climate change, communities which appear to lack the capacity to conduct
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such an autonomous study might be advised to give some consideration to a deliberative planning exercise, such
as that conducted in Perth’s ‘Dialogue with the City’ (Hopkins, 2010).
Finally, a great number of similarities exist, between the high priority adaptation strategies from the Barossa
case study, and the most frequently cited adaptation strategies in the Margaret River case study. Given that one
region is inland and the other is coastal, that one has a very long established wine industry and the other a very
recent one, that one viticultural area appears, at least relatively, more vulnerable than the other and that one
tourist region appears to have a greater number of options than the other in terms of alternative tourism product,
these similarities appear all the more significant. Inevitably viticultural regions compete with each other over
wine sales and (perhaps less so) for wine tourists. Nevertheless the similarities exhibited by Margaret River and
the Barossa, in terms of the local problems posed by climate change and the perceived solutions to these
problems, indicate that Australia’s wine tourism regions may benefit from cooperation and information sharing
over climate change adaptation strategies.
In conclusion, we provide a summary list of the recommended climate change adaptation strategies/future
actions as provided to us by the contributors to this study. We have attempted to categorise these under the
headings of actions for governments, operators, industry groups and tourists and communities, as itemised in the
main report. However, it must be acknowledged that sole responsibility for any action/strategy is not always
attributable to a single group. In a small scale scoping study such as this one, the prioritisation of these actions
would be a presumptuous exercise. However, we have indicated above those topics which were most frequently
raised by the local stakeholders.
Governments should:
•

enact more stringent planning regulations on water use

•

designate greater coastal setbacks for tourism and other developments

•

enact building controls to achieve greater water and energy efficiency

•

increase the protection levels for remnant bushland

•

devise more comprehensive strategies for water catchment planning

•

undertake regional and sub-regional climate risk assessments

•

enact stricter controls on pesticide use to protect biodiversity.

•

encourage, if not enforce, the retrofitting of properties that are energy and/or water inefficient

•

provide specific and concrete proposals and tools to achieve climate change adaptation at the local level

•

coordinate climate change adaptation initiatives at the state level, perhaps through the Department of
Premier and Cabinet

•

provide precise and localised data on climate change impacts of significance to the local tourism industry,
notably on viticulture, wave action and biodiversity

•

monitor environmental change and provide time series data to inform regional risk assessments.

•

benchmark local progress against best practice examples of climate change adaptation from Australia and
overseas

•

develop locally relevant KPIs against which the area’s performance in climate change adaptation could be
assessed

•

develop local planning strategies which take into account the (net) positive as well as the negative impacts
of climate change.
Operators should:

•

modify their tour programs and marketing strategies to take climate change into account

•

seek ‘eco-accreditation’ of their businesses and use this as a marketing strategy
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•

where appropriate, cooperate with government and industry bodies in the development of demonstration
projects emphasising environmental best practice

•

educate their clients on the vulnerability of the local environment and encourage them in sustainable
behaviour patterns.
Industry groups should:

•

assist and advise operators on climate change adaptations (e.g. water conservation in viticulture)

•

encourage and advise operators on ‘eco-accreditation’

•

Use ‘eco-accreditation’ to promote and market the region as a ‘clean and green’ destination

•

inform operators of the positive economic benefits (in costs and in marketing) of more water and energyefficient accommodation and attractions

•

cooperate with government and operators in the promotion, to tourists and the community (e.g. through
visual displays, interpretive centres and best practice examples), of sustainable practices and behaviours

•

brand and promote the environmental successes of the industry and the region.
Tourist and community actions:

•

through research, develop a greater understanding of the values, attitudes and motivations of the various
tourist cohorts in relation to climate change—and of how these are changing over time

•

through research, develop a greater understanding of the range of values, attitudes and motivations of the
various sections of the local community to climate change

•

use the results of this research to inform educational and community strategies on climate change adaptation

•

expose both tourists and local residents to locally relevant information on the impacts of climate change and
to examples of best practice in climate change adaptation.

•

involve the local community in campaigns to brand and market the region as a green destination.
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APPENDIX 1: SUSTAINABLE TOURISM AND CLIMATE
CHANGE IN THE MARGARET RIVER REGION
By Angela Wardell-Johnson and Stephanie Bizjak

Introduction
The research reported here draws on surveys to provide an insight into likely scenarios for tourism in the
Margaret River Region to adapt to climate change. The synthesis of the results was used to provide an evidencebased focus for tourism sector workshops complementing the research in the region. The research aimed to
contribute to sustainability of tourism in the face of climate change by improving insights into local and visitor
perceptions of climate change and identifying options for adaptation through supportive planning and policy.
This research identified current knowledge about climate change and how local people, visitors and the tourism
sector thought tourism in the Margaret River region would respond to climate change.
All information provided through the research remains confidential to the research team and was approved by
human ethics committees of Curtin University of Technology in accordance with the National Health and
Medical Research Council's guidelines. The outputs of the analysis have been coded to provide general
information on sectors rather than specific information from individuals. Recommendations arising from this
research are presented in the form of aggregated information that cannot be traced back to individuals. This
provided the means for participants to be explicit and precise in their responses without fear of exposure. A
summary of the research results have been made available (by mail) to all interested study participants.

How was the research for the short public survey conducted?
This survey was part of a larger body of research into climate change adaptation and tourism in the Margaret
River region. The research for the short survey was conducted by Angela Wardell-Johnson with comments from
staff in the Office of Climate Change (Department of Environment and Conservation) and from staff at Tourism
WA. Angela received help from a small group of survey collectors:
•

Roy Jones (Curtin University Research Team)

•

Nova Baker, Shaun Luetich, Matthew Dermody, Stewart Byrne, Verna Westwood with input from Peter
Batt (Curtin University)

•

Niomi O’Hara, Smart Events, Margaret River.

Staff in the Augusta – Margaret River Visitor Centre assisted through providing a venue and support in the
survey administration. The managers of the Augusta, Dunsborough and Busselton Visitor Centres were equally
helpful.

Intent of the survey
Information gathered through this survey presented the opportunity for people and sectors involved in and
influencing the tourism industry in the Margaret River area to provide information on current knowledge and
potential responses to climate change. In addition, information on value frameworks with implications for
adaptive potential was gathered through the qualitative components of the survey.
This information provided empirical data for identifying potential scenarios that contribute to decisions on
maintaining sustainability of tourism in the Margaret River area in response to climate change. The synthesis of
this survey data provided the evidence-base for the focus group workshop.
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The purpose of the scoping surveys was as follows:
1.
2.

3.
4.

To gather data for the research team on existing local knowledge about the perceptions and impact of
climate change
To provide evidence of:
a. current responses to climate change
b. knowledge of current adaptation strategies
c. adaptation potential
To provide links to and information about other people and groups in the tourism sector who will be
impacted by climate change in the Margaret River region
To identify the social variables for integration with climate projection and economic data, that provide
the structure and approach to be taken in stakeholder social learning

The short public survey was developed to take about four minutes to complete and was conducted by the
research team (including commissioned student researchers and professional surveyors) at a range of locations in
the region. These locations included each of the four tourist centres in the region (in Margaret River, Augusta,
Dunsborough and Busselton), local beaches and street locations. The survey questions comprised eleven
questions in total with four assessing current knowledge and perceptions of climate change; one question to
identify perceptions of responsibility for solving problems of climate change; one question to identify sources of
knowledge related to climate change; and five questions relating to socio-demographic information about
participants (Table A1).
Table A1: Survey questions
How do you think climate change can be recognised? Categories:
Temperature
Extreme
Melting
iceRainfall decline Sea level rises
Other (named)
increase
weather events
caps
What do you think will happen to tourism in the Margaret River region if the climate changes?
Categories:
natural environment
development approach
operational costs and economic considerations
landscape management
activities
community life and social cohesion
infrastructure
experiences
Other: (named)
Do you believe that the Margaret River region can adapt to the likely effects of climate change?
YES/ NO/ DON’T KNOW
How should tourism in the Margaret River region adapt to climate change?
QUALITATIVE
Who do you think is responsible for solving problems to do with climate change?
Individuals
Government agencies
The community
Australian government agencies—which ones?
Society
State government agencies—which ones?
Local environmental officers
Local Government—which ones?
Non-Government organisations—which ones?
University/ tertiary sector
The business sector
Other: (named)
Industry/ commercial sector bodies—which ones?
What are your most important sources of information and communication about climate change?
Your family
Non-government organisations
Government agencies
Your friends
Local commercial suppliers/ shop owners
Local government
Your neighbours
Consultants
State government agencies
Australian
government
TV/Radio
Insurance agents
information
The Internet
Industry or commercial sector bodies
University/ tertiary sector
Newspapers and magazines
Landcare/Catchment officers
Other: (named)
Where have you lived most in the past five years?
Here in Margaret River Region

In regional town/ city in WA

Overseas

In a rural area elsewhere in WA

In Perth

Other: (named)

In a rural area outside WA

In another city outside WA
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Which industry do you work in? Qualitative.
What is your main occupation? Qualitative
Gender? Female/ Male
What is your age bracket? Categories:
18 – 24

25 – 39

40 – 64

65 – 79

80+

A final count of valid survey responses amounted to 377.

Survey Results
The survey results are presented in four sections. The first section reports on the participants who contributed to
the survey. This section outlines briefly the kinds of people who participated (Demographics). The second part
of the survey results report on participant’s responses to the climate change questions in the survey (Climate
Change: responses to the questions). The section reporting the differences between people and how their values
may be classified is titled: People and their values: perceptions and impact of climate change. The final section
reports participant thoughts on how adaptation should take place (Adapting to Climate Change: Messages from
participants). This section uses the actual phrases from participants as the basis for the analysis.

Demographics
The results in this section report summary statistics on the socio-demographic questions asked of the participants
in the survey (Q7 – 11). More men than women were represented in the survey (Figure A1).

Figure A1: Gender of survey participants
The largest group of participants were aged between 40 and 64 years, followed by an adequate representation of
participants aged between 25 and 39 (Figure A2). All the age brackets eligible to participate were represented in
this survey.

Figure A2: Age of survey participants
The largest group of participants had lived in Margaret River region for the past last five years (just over
40%), with a moderate percentage of participants from Perth (just over 25%) and overseas (about 12%) (Figure
52

THE IMPACT OF CLIMATE CHANGE ON THE MARGARET RIVER WINE REGION
A3). Nearly half of the respondents represent Margaret River regional perspectives and 35% have lived in WA
for the past five years. Almost 11% of the respondents have lived in Australia for the past five years and about
12% were visitors from overseas.

Figure A3: Participants’ place of residence for past five years
As a means of understanding the diversity of participants in the survey, the industries represented in the
survey are provided in Figure A4. The majority of participants were retired, with a moderate number of
participants working at home. Students were among those who participated in the survey as well as over 20%
representing the Tourism sector. People working in Agriculture, Fishing and Forestry represented over 15% of
responses. While the industry category indicates a large response from the ‘retired’ sector, the occupations
(Figure A4) of those responding relates to their occupations prior to retiring. This provides a good indication of
prior experience and industry perspective as relevant to understanding climate change perceptions.

Figure A4: Participants Industry by survey responses
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As a means of further understanding the diversity of participants in the survey, participants’ occupations are
provided in Figure A5. Most respondents who are employed/currently working participants were Technicians
and Trades workers (over 15%), with a combined number (over 35%) of participants working in Professional
and Managerial positions.

Figure A5: Participants’ occupation by survey responses
The socio-demographic information collected through the survey indicates that a representative cross-section
of the community in addition to a range of tourists was sampled in the survey. This gives a reasonable indication
of knowledge and attitudes to climate change in the Margaret River local and tourism community.

Climate change: responses to the questions
To inform the Margaret River research team of existing local knowledge levels about the evidence and impact of
climate change a range of questions was asked. These comprised four questions to evaluate perceptions of
changing climate and options for adaptation as well as attitudes on responsibility for solving problems related to
climate change:
Question One: How do you think climate change can be recognised?
Question Two: What do you think will happen to tourism in the Margaret River region if the climate changes?
Question Three: Do you believe that the Margaret River region can adapt to the likely effects of climate
change?
Question Four: How should tourism in the Margaret River region adapt to climate change?
While an understanding of the perceptions of climate change and adaptation are important, it was also
important to understand who the local and tourism sectors in the Margaret River region might consider as
authorities providing solutions and action in relation to climate change. In order to understand perceptions of
responsibility for climate change and the provision of solutions for potential adaptation response strategies the
following question was asked:
Question Five: Who do you think is responsible for solving problems to do with climate change?
In order to cross correlate responsibility with sources of information likely to be important and influential,
participants were also asked to name their most important sources of information. This also provided a means by
which to understand the development of perceptions of climate change:
Question Six: What are your most important sources of information and communication about climate change?
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Recognising climate change
Participants were asked to nominate how they recognised climate change. There were mixed responses to this
question ‘How do you think climate change can be recognised?’ (Question One), the most common response
being ‘Extreme weather events’ as a means of recognising climate change albeit by a very small margin (Figure
A6). An assessment of responses indicating denial of human-induced climate change qualitative results indicated
less than 10% of responses in this category (Figure 6).

Figure A6: How do you think climate change can be recognised?
Further results for the question ‘How do you think climate change can be recognised?’ were sought
through qualitative responses in addition to categories provided through the survey (Question 1 ‘other’
category). This category allowed participants to nominate their perceptions about climate change without
restriction through designated survey options. Almost 12% of participants also provided a qualitative response.
Most respondents mentioned ‘Weather/Climate’ as a means of identifying climate change followed by ‘Plants
and Animals’ (Figure 7). There were less than 5% of responses that acknowledged the impact of climate change
on individuals or on social arrangements. The impact on the earth was nominated through carbon emissions.

Figure A7: How do you think climate change can be recognised? (Qualitative Data)

Impact of climate change on tourism
Responses to the second question that evaluated perceptions of the impact of climate change on tourism: ‘What
do you think will happen to tourism in the Margaret River region if the climate changes?’ (Question Two)
were also varied. The majority of respondents nominated ‘Experiences’ followed by ‘Development Approach’
and ‘Landscape Management’ as possible impacts on tourism due to Climate Change in the Margaret River
region (Figure A8). While the ‘environment’ had a high score, impact on ‘community life and social cohesion’
was nominated at a rate of less than 1% by participants. This result correlates with the results for Question One
indicating a low level of acknowledgement of the social implications of climate change.
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Figure A8: What do you think will happen to tourism in the Margaret River region if the climate
changes?
The results shown in Figure A9 represent qualitative responses to the question, ‘What do you think will
happen to tourism in the Margaret River region if the climate changes?’ (Question Two—‘other’
category). This category allowed participants to indicate consequences for tourism in the Margaret River region
in the face of climate change beyond the categories provided in the survey. Almost 15% of respondents also
provided a qualitative response. The majority of respondents thought there would be ‘Less Tourism’ if the
climate changed. A small percentage of respondents indicated they felt there would be ‘No Change’ to Tourism
in the Margaret River region. Those respondents nominating ‘More Tourism’ indicated that changes in weather
patterns would encourage more visitors to Margaret River as other tourist destinations become less hospitable.

Figure A9: What do you think will happen to tourism in the Margaret River region if the climate
changes? (Qualitative Data)
Despite many respondents indicating a possibility of ‘Less Tourism’ for the Margaret River region, almost 90%
of respondents agreed that the Margaret River tourism would be capable of adapting to a changing climate
(Question Three) (Figure A10). This indicates a high degree of confidence in the adaptive capacity of the local
and tourist community in the region. For further comments please see Appendix 2.
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Figure A10: Do you believe that the Margaret River region can adapt to the likely effects of
climate change?

Responsibility for climate change solutions
Survey participants responded to the question, ‘Who do you think is responsible for solving problems to do
with climate change?’ (Question Five) by primarily nominating ‘Society’, ‘Individuals’ and ‘Australian
Government Agencies’. In contrast, ‘Non-Government Organisations’ and ‘Local Environmental Officers’ were
seen as the least responsible for solving problems to do with climate change (Figure A11). This response
indicates perceptions that centralised Australian Government and ‘Society’ and decentralised ‘Individuals’ are
responsible for solving problems arising from climate change. This is a somewhat abstract sense of responsibility
for climate change solutions. In contrast and contradicting this response are results shown in Figure A12, which
indicate that sources of knowledge derived from the Australian Government are little used (just over 5%). This
indicates a perception that those with responsibility for solving problems related to climate change are not the
main source of information for people adapting to climate change. For further comments from participants please
see Appendix 3.

Figure A11: Who do you think is responsible for solving problems to do with climate change?
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Climate change information and communication
There were mixed responses to the question: ‘What are your most important sources of information and
communication about climate change?’ (Question Six). Respondents in the survey agreed that ‘TV/Radio’
was the most important source of information and communication about climate change followed by
‘Newspapers and Magazines’ and ‘The Internet’. In contrast, ‘Insurance Agents’ and ‘Your Neighbours’ were
seen as the least important source of information and communication about climate change (Figure A12). For
further comments please see Appendix 4.

Figure A12: What are your most important sources of information and communication about climate
change?
There were indications from the survey questions that people in the Margaret River region, either visiting or
local, were in general positive about the potential for the region to adapt to climate change. In general, it
appeared that abstract manifestations of climate change were used as indicators (melting ice-caps, extreme
weather events, temperature increase) despite little evidence locally of these impacts. This ‘reading’ of climate
change was confirmed in the qualitative responses (Figure A7) indicating that impacts of climate change were
not recognised as having an impact on the personal, local and individual worlds. Only a small number of
responses nominated ‘skin cancer’ and similar implications while the majority acknowledged generalised
implications relating to ‘weather’ and ‘flora and fauna’. However it was interesting to note that both ‘society’
and ‘individuals’ were thought to be responsible for solving the problems of climate change but there was little
indication in the participants’ responses that local communities and organisations might be responsible.
Sources of information most used for climate change were through the popular media (TV/Radio,
Newspapers and Magazines). Many participants’ also nominated the Internet as an important source of
information. There was little evidence of the value of formal information such as information sourced through
government as having importance as a source of information and communication on climate change.

People and their Values: Perceptions and Impact of Climate Change
This survey endeavoured to identify relationships between people and their perceptions of various elements of
climate change. The survey included both quantitative and qualitative responses. This section reports on the
analysis of quantitative responses construed as a matrix of people (responses) and their answers to a range of
questions (variables). This analysis was conducted using the multivariate analysis package, PATN, which is
based on a broad inclusion of variables and a rigorous statistical testing of their contribution to provide a
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conclusive basis for understanding the relationship between individual responses (which form the social
assemblages) and values (forming attribute clusters) (Belbin, University et al. 2002). The patterns of both cases
(social assemblages) and variables (attribute clusters) result from a single analysis that was analysed
simultaneously and is portrayed through a range of visual formats (as seen in this section: Column Fusion
Dendrogram, Multidimensional Scaling Tree, Ordinations, Two Way Table and statistically significant Vectors).
Visitors and local people responding to the survey are shown through this analysis to have five different
perceptions of climate change (Figure A13). Each person responding to the survey is shown in these figures as a
dot (377 respondents in total). Respondents were statistically grouped according to their perceptions and
understanding of impact in relation to climate change through the following survey questions:
Q1 How do you think climate change can be recognised?
Q2 What do you think will happen to tourism in the Margaret River region if the climate changes?
A range of descriptive variables are shown in these figures if they were statistically significant in defining the
social assemblages. These variables were formed from the following survey questions:
Q5 Who do you think is responsible for solving problems to do with climate change?
Q6 What are your most important sources of information and communication about climate change?
Q7 Where have you lived most in the past five years?
Q12 Gender?
Q13 Age?
The legend shows five distinct social assemblages grouped by colour. Group 3 forming the third social
assemblage coloured in yellow is embedded in group 2 (blue) and not visible. This Minimum Spanning Tree
(Figure A13) shows the statistical relationships between individuals in ordination space through the links
between people (dots).

Figure A13: Minimum spanning tree for climate change variables (Stress: 0.0530 in 3d with five social
assemblages). Social Assemblage 3 (Yellow on Legend) is to be found surrounded by ‘blue people’ in
Group 2 (Blue Social Assemblage)
The full portrayal of association depicted as a Two Way Table showing the social assemblages and attribute
clusters between individual participants and the variables of climate change perception and impact can be viewed
in two linked figures in Appendix 10. The perceptions of evidence and impacts of climate change identified by
respondents are shown in the Column Fusion Dendrogram to cluster as three distinct attribute clusters (Figure
A14) that differentiate evidence of climate change (temperature increase, rainfall decline, sea level rises, melting
ice-caps and extreme events) from impacts of climate change. There were two distinct impacts of climate change
identified through responses: physical impact (natural environment, landscape management, experiences,
infrastructure, development approach and activities) and socio-economic (community and social cohesion, and
operational costs and economic consequences). This provides clear evidence that visitors and local people
differentiate between the evidence and the impacts of climate change. This differentiation would need further
exploration to understand implications for policy and policy implementation. In addition, impact of climate
change was perceived as differentiated by its consequences to the environmental and social spheres.
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Evidence of climate change

Physical impact of climate change

Socio-economic impact of climate change

Figure A14: Column fusion dendrogram showing clustering of variables/ values (attribute clusters) of
impact of climate change (Q2) and perceived evidence of climate change (Q1). (Stress: 0.0530 in 3d with
five social assemblages)
In identifying the differences in perceptions a range of variables contributed to evidence. These variables
show dichotomous values evident through the responses and shown as ordinations (Figures A20 to A22). These
ordinations were overlaid with statistically defining variables (Appendix 5 shows the full list of significant
variables). This table shows that about half of all the variables in this analysis proved to be statistically
significant to understanding responses to climate change and tourism in the Margaret River region.
The dichotomous value frames relating to evidence of climate change and the impact of climate change are
shown in Figure A15. The green oval shows the socio-economic impact cluster (answer categories for what will
happen to tourism if climate changes: ‘operational costs and economic considerations’, and, ‘community life and
social cohesion’) as distinctly different to the physical impact cluster (orange) (answer categories for what will
happen to tourism if climate changes: ‘natural environment’, ‘landscape management’, ‘experiences’,
‘infrastructure’, ‘development approach’, and ‘activities’) and the climate change evidence cluster (blue)
(answer categories for recognising climate change: ‘temperature increase’, ‘rainfall decline’, ‘sea level rises’,
‘extreme weather events’, and ‘melting ice-caps’).
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Figure A15: Stress: 0.0530 in 3d with five social assemblages
(Stress: 0.0530 in 3d with five social assemblages)

There was a relationship between industry, occupation and where respondents lived for the five years
previous to the survey being undertaken (Figure A16). The green dichotomous values show that respondents
from the Margaret River region had diametrically different values and perceptions to climate change to
respondents from Perth. Respondents who identified as teachers and working in the education and training sector
(blue), are shown to have diametrically different values and perceptions to those who were retired. People who
worked in the accommodation and food services industries were shown to have diametrically different values
and perceptions to those who worked in the education sector. Those respondents from the manufacturing and
clerical and administration sector were shown to have different attitudes to other sectors (Figure A16).

Figure A16: Ordination showing statistically significant vectors for occupation, industry, climate change
impact and place of residence (Stress: 0.0530 in 3d with five social assemblages)
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These diverging perceptions on climate change reflect the impact of place-based understanding of climate
change shown here through the differences between Perth-based participants and Margaret River region
participants. In addition, the experiences garnered through industry involvement, and the training related to
occupation provided a key insight into diverging perceptions of climate change impact. It was likely that age
contributes a further insight into this divergence even though the variables relating to age did not prove
statistically significant in the ordinating process.
The statistically significant vectors for the impact of climate change (Q2) and responsibility for climate
change (Q5) show value tensions (Figure A17). The red boxes show climate change impact was recognised as
either socio-economic (Operational Costs and Economic, and Community and Social Cohesion) OR in relation
to the environment (Landscape Management, Natural Environment, Activities, Experiences and Development
Approach). The value tensions indicated in the blue dichotomous ovals show that responsibility for climate
change is considered either at the specific scale of State and Australian Government, and Industry and
Commercial Sector, OR, at a more abstract scale of society and government in general (Figure A17). This
ordination shows that there is not a clear relationship between climate change impacts and responsibility for
solutions to climate change.

Figure A17: Ordination showing statistically significant vectors for impact of climate change and
responsibility for climate change (Stress: 0.0530 in 3d with five social assemblages)
There is evidence in these results that occupation and industry is a predictor for perceptions of climate
change evidence and impact. The full list of significant variables shows that all sources of information on
climate change are identified as important by respondents and in use by discrete sectors of the population. Thus,
though the summary statistics indicate that more importance was allocated to popular media information (Figure
7 showing TV/ Radio, Newspapers and Magazines and the Internet), all information is used with discretion. This
discretion indicates a need to consider the majority of the population and the ease of interpreting the information
as has been identified in other research in WA (Evans 2009).
By showing that locals and visitors to the Margaret River region differentiate between evidence of climate
change and impact of climate change this research indicates distinct options for adaptation. While the
dichotomous differences in perceptions might indicate conflict, they also indicate that different sectors will
respond to different approaches and adaptation tools. By noting that responsibility for climate change is
differentiated between abstract responsibility (Society and Government) and specific (Industry and Commercial
Sector, State and Australian Government) there is an indication that both forms of change and adaptation are
possible. The evidence that responsibility for specific impacts has not been identified by respondents may
indicate that knowledge is not sufficiently developed, or that specific responsibility has not been ascribed.
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There might be some concern in the evidence from these results that local government and other bodies
acting locally have not been identified through this process as having either the responsibility or the power to act
locally. Thus, these governance and actor sectors might need policy ‘help’ to play a more important and
influential role in developing and implementing tools for adaptation to climate change. This notion of ‘bracing
social capital’ provides a focus for policy, planning and the implementation of adaptation tools (Rydin and
Falleth 2006).
While there was strong evidence that participants understood the impact of climate change on broader biophysical systems, a significant result of this analysis indicates limited awareness of the impacts of climate
change on socio-economic systems. While respondents were able to identify physical impacts of climate change
there was little evidence to show their acknowledgement of socio-economic impacts of climate change. In the
Margaret River region in particular, where tourism experience is based on both the physical landscape and the
interactions with the tourism activities which are ‘people-based’, it is important that climate change is
acknowledged as having a socio-economic impact in addition to bio-physical impacts.

Adapting to climate change: messages from participants
A key element of this survey was to learn from both visitors and locals in the Margaret River tourism region
about their perceptions of what is possible and desirable in terms of adaptation to climate change. This required a
qualitative input to ensure that prior categories and assumptions did not limit the possibilities. The section of the
results uses a qualitative analysis of the actual comments of participants to understand three perspectives:
•

Thematic and associated conceptual mapping

•

Conceptual links and associations

•

Conceptual logic through knowledge pathways.

This qualitative analysis of the comments provided through the survey was conducted through a semantic
mapping using Leximancer (Smith 2003). This automated content analysis uses emergent clustering algorithms
to discover and extract concepts from the text to generate a thematic map. These concepts are derived from an
analysis of frequency, as well as a comparison of phrases and words with similar usage. In addition, a strength of
this approach is the identification of co-location of phrases and words through clustering like-concepts though
the words might not be the same. This analytical approach reduces the likelihood of introducing researcher
assumptions and influences in the process and produces a ‘global context and significance of concepts’ beyond
‘anecdotal evidence which may be atypical or erroneous’ (Smith and Humphreys 2006, p. 262). The qualitative
responses in one question were analysed to locate central themes and associated concepts pertinent to
understanding associations in knowledge and perceptions.
Qualitative responses in this survey provide a means of understanding perceptions of tourism adaptation in
the Margaret River Region. The analysis in this section draws from qualitative responses to Question Four:
‘How should tourism in the Margaret River region adapt to climate change’?
Seven key themes were identified through the qualitative analysis relating to perceptions of potential
adaptation and change in response to climate change in the Margaret River Region. These themes comprised of:
•

‘change’;

•

‘tourist’;

•

‘future’;

•

‘people’;

•

‘adapt’; and

•

‘promote’.

The theme of ‘change’ represented a connectivity with all other themes of 100% (Figure A18) while ‘tourist’
and ‘future’ had between 40% and 75% connectivity. The theme ‘promote’ had the lowest connectivity
relevance of 5%. Connectivity scores for ‘change’ and ‘tourist’ indicate a high level of engagement with the
survey objectives and further, a high level of perception that ‘tourism will change or needs to change’.
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Figure A18: Thematic summary connectivity relevance
The themes are represented in Figure A19 to show the spatial relationships in the results. The theme of
‘change’ has an overlapping relationship with the themes ‘adapt’ and ‘promote’ while the theme of ‘people’ has
a distance and ‘tourist’ more of a distinction.

Figure A19: Themes represented in participants perceptions of potential change and adaptation to climate
change in the MR region
Each theme is identified in the analytical process from key phrases used by participants. The phrases shown
in Appendices 5 to 8 show how the concepts within the theme are related giving an indication of conceptual
correlation in themes and concepts in adaptation and tourism. The themes and related concepts (Appendix 5 and
Appendix 6) are as follows:
•

Theme: ‘change’
•

•

Concepts: ‘change’, ‘attractions’, ‘eco-tourism’, ‘tourism’, ‘problems’, ‘region’ and ‘education’.

Theme: ‘tourist’
•

Concepts: ‘tourist’, ‘occur’, ‘Explore’, ‘changes’, ‘Take’, ‘areas’ and ‘type’

Key themes
The phrases used by participants to describe their perceptions of adaptation to climate change comprise the
content for identifying the themes and concepts in this analysis. The phrases comprising these themes are found
in Appendices 6 to 9. The short descriptions of the composition of the themes are reported in this section.
The theme of ‘change’ (100% connectivity) represents respondents’ perceptions that climate change will lead
to, or require change in the current infrastructure and tourism activities expressed through statements such as
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‘Lobby for infrastructure ... (N)ew attractions ...’, ‘... Save to invest in future —especially to conserve water’,
‘Enacting measures on attractions and the environment now ... for the next generation’. Many responses
nominate ‘move to eco-tourism’ and ‘(A)lternative energy sources’ and changes in the use of resources that
impact on climate such as ‘fewer cars’, ‘(B)etter public transport system(s)’ and ‘organic environmentallyfriendly’ options (Appendix 6).
The theme ‘tourist’ (76% connectivity) allocates higher levels of responsibility to operators and to visitors to
the region through adopting ‘solar and wind alternatives’ that ‘(E)mbrace changes’ in which the tourist ‘look(s)
after areas they visit’. Alternative ‘tourist experiences’ and ‘awareness of tourism’ based on ‘natural energy
sources’ with ‘(E)co friendly changes to accommodation’ are advocated (Appendix 7).
In the theme of ‘future’ (44% connectivity) respondents build on their responses in the themes ‘change’ and
‘tourist’ by advocating the establishment of ‘an organisation to look to the future’ in order to ‘invest in the
future’, ‘learn from elsewhere’, and not ‘re-invent the wheel’. This relates particularly to the environment and
ensuring ‘resources are not exhausted or abused’ and that the future is ‘more environmentally aware’. This future
oriented theme follows up on the concepts of investment emerging in the theme for ‘change’ to ‘invest in the
future’ through ‘energy efficient green methods’ using ‘wind power’ changing ‘land-uses’, raising awareness in
the use of ‘water and chemicals’ to move to ‘(P)romote as wild, rugged environment’ based on ‘eco-tourism’
that is ‘eco-friendly’ (Appendix 8).

Sub-themes
The three sub-themes of ‘people’ (7%), ‘adapt’ (7%) and ‘promote’ (5%) express the perspectives similar to
those in the ‘change’, ‘tourist’ and ‘future’ themes but with different emphases. The sub-theme ‘people’
indicated that ‘(M)ore events to attract people’ are appropriate but during cooler times and with an ‘eco’
approach to tourism and accommodation (Appendix 9).
The sub-theme ‘adapt’ notes respondent’s concerns that ‘agriculture’ and the ‘wine-industry’ will find it
‘hard to adapt’ and that there are ‘(N)o obvious solutions’ (Appendix 9).
The final sub-theme ‘Promote’ calls for a re-focus on a ‘wild, rugged environment’ for promotion that has
‘an organic environmentally-friendly’ tourism approach (Appendix 9).
The three key themes of ‘change’, ‘tourist’ and ‘future’ indicated respondents’ perceptions that changes in
relation to climate change were needed and expected.

Concepts
While the themes brought together the general messages about adapting to climate change the concepts were
identified and evaluated in a process of knowledge accumulation to provide the semantic detail for themes.
These concepts were ranked through relative co-occurrence frequencies using an emergent clustering algorithm
based on like-phrases and words (Smith and Humphreys 2006).
Two kinds of concepts were identified through the analysis. These concepts were either ‘name-like’ (Figure
A20) or ‘word-like’ (FigureA 21). The importance of each of these concepts is evident through the ranking
scores represented in the graphs (Figures A20 and A21). The concepts of ‘future’, ‘tourism’ and ‘environment’
were the most important concepts while the concepts of ‘change’, type’ and ‘areas’ were amongst a set of lesser
important concepts identified by respondents.

Figure A20: Ranking of name-like concepts
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Figure A21: Ranking of word-like concepts
The location of the concepts within themes (Figure 22 and 23) showed the relationships between themes and
concepts. This gave an indication of key perceptual relationships defining themes. The key theme of ‘change’
was defined by concepts of ‘education’, ‘attractions’, ‘eco-tourism’, ‘tourism’, ‘change’, ‘problems’ and
‘region’. The theme of ‘future’ was defined by concepts of ‘environment’, ‘future’, ‘change’ and ‘water’ giving
an indication of both concern and potential focus for adaptation.

Figure A22: Detail of concepts in ‘tourist’ and ‘future’ themes
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Figure A23: Detail of concepts in ‘change’ theme
The themes and concepts identified through the qualitative analysis of how participants think tourism in the
Margaret River region should adapt to climate change provided a useful insight into potential pathways and
identified issues of concern. This provided a powerful means of developing strategies and tools that this tourism
sector already identifies with, and are more likely to relate to as useful. This provides an evidence-base for
strategic investment in policy, planning and adaptation.

Concept links
In providing an understanding of how concepts relate across thematic space, concept links (Figures A24 to A27)
show conceptual relationships.
People and Tourist:
The conceptual relationship for ‘people’ was
represented by participants linking to ‘changes’,
‘eco-tourism’ and ‘tourism’. This showed a limited
perception of the relationship between people and
change that would need careful consideration in
developing strategies for adaptation. It is worth
noting the differentiation between the notion of
‘people’ and ‘tourist’. The only concept in
common between these themes is ‘changes’.

Figure A24: Conceptual links for concept of ‘tourist’ and ‘people’
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Change:
The concept links for ‘change’ reached across
three of the six themes, effectively linking the
theme of ‘future’ with ‘change’ and ‘adapt’.
Concepts linked into this perceptual framework
included ‘attractions’, ‘water’, ‘region’ and both
‘eco-tourism’ and ‘tourism’. This provided a
useful insight into pathways of approach in
developing adaptation strategies.

Figure A25: Conceptual links for concept of ‘change’
Changes and Change:
This representation of conceptual links
included the theme of ‘tourist’ with the
conceptual links relating to ‘tourism’ and
‘eco-tourism’. This showed that the concept
of ‘changes’ in this context included the
theme of ‘people’ and ‘tourist’ making a
sharp differentiation between concepts of
‘tourism’ in the themes of ‘change’ and
‘tourist’. The message from respondents is
that the activity of ‘tourism’ is identified with
the need for ‘change’ while the activity of
‘tourist’ is more static as a receiver of
‘changes’.

Figure A26: Conceptual links for concept of ‘change’
Further close reading of the graphs representing conceptual relationships showed links in perception
indicating useful insights into the development of strategies for adaptation. Perceptual links indicated fruitful
relationships accepted and acknowledged by the community. Where there were no links, indications were that
perceptual relationships do not exist.
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Figure A27a: A Concept links for ‘environment’, ‘eco-tourism’, ‘water’, ‘areas’ and ‘region’.
Figure A27b: Concept links for ‘tourism’, ‘eco-tourism’, ‘tourist’ and ‘people’

The semantic mapping of concepts and themes arising from the survey question on how tourism in the
Margaret River region should adapt to climate change revealed a distinct importance in adopting a more
environmentally-oriented industry. The distinctions between the themes of ‘tourist’, ‘people’ and ‘tourism’
indicated a strategic understanding by respondents of pathways for change. Differentiation of the theme ‘future’
based on concepts of ‘water’ and ‘environment’ provided insight into local and visitor awareness of related
issues of importance for management of the region and resources. The short analysis of knowledge pathways
built on the results showing perceptual relationships between themes and concepts.

Knowledge pathways
The analysis of conceptual links was complemented through identification of knowledge pathways. These
pathways showed the linking logic of concepts from one concept to another within thematic space. In Figure 28
showing the knowledge pathway between ‘promote’ and ‘tourist’ it becomes clear that the link was first through
‘region’, followed by ‘change’, ‘attractions’, ‘occur’ then to ‘tourist’. This provided an insight into how
adaptation strategies may be planned to accommodate and draw on commonly held perceptions of conceptual
relationships.
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Knowledge Pathway: Promote to Tourist
(.33)
• Promote
Î Region
Î Change
Î Attractions
Î Occur
• Tourist

Figure A28: Knowledge pathway: promote to tourist (.33)
Knowledge Pathway: Changes to Change
(.55)
• Changes
Î Explore
• ‘Explore other tourist experiences’.
‘Monitoring & awareness’.
‘Use natural energy sources’.
‘Slowly. Slowly. Take advantage of
what changes occur’.
Î Occur
Î Attractions
Î Change
• Change

Figure A29: Knowledge pathway: changes to change (.55)
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Knowledge Pathway: People to Environment
(.44)
• People
Î Eco-tourism
Î Education
Î Change
Î Future
• Environment

Figure A30: Knowledge pathway: people to environment (.44)
Knowledge pathways provided an insight into the logics of perception used by visitors and the local
community participating in the research. By seeking to influence the ‘tourist’ through promoting tourism activity
and experience, the logic moves through ‘region’ and ‘change’ before ‘attractions’ and ‘occur’. By exploring the
logic of moving from ‘changes’ to ‘change’ there is a greater emphasis on linking other options through the
concept of ‘explore’ before ‘occur’, ‘attractions’, and the concept of ‘change’ before reaching a substantiated
sub-theme of ‘change’.
The path from ‘people’ to the concept of ‘environment’ in the ‘future’ theme passed through ‘eco-tourism’
and ‘change’ before the concept of ‘future’ then reaching ‘environment’.
These knowledge pathways showed the logic links between concepts and themes providing evidence on
which to base strategic tourism development initiatives and response to climate change.

Conclusion
This short survey has identified knowledge about climate change in the local and visitor communities of the
Margaret River Region. The results show that sources of information and communication most valued by most
people are through the popular media indicating a need for translation of climate change science and knowledge
about adaptation for dissemination through these sources. Most people still felt that responsibility for climate
change rested with a somewhat abstract sector of our society with little reflection of a local context for
adaptation and change. In making decisions about developing strategies and tools for adaptation for tourism in
the Margaret River Region, there was a very positive outlook with a majority of respondents to this survey
confident that is was possible. It was however shown that it is more important that local conceptualisations of
tourism, climate change and adaptation be couched within familiar and accepted pathways. These pathways were
identified through the thematic and conceptual analysis using the actual phrases of participants in the survey.
These results have significant value for the expenditure of public funds and the investment in the future of
tourism in the Margaret River Region in circumstances of changing climates.
Through understanding the social positioning of perceptions of evidence and impact of climate change there
was evidence for the development of tools and strategies that differentiate local from abstract political action.
The analysis revealed a poor conceptualisation of responsibility and role in local organisations for action related
to climate change. Responsibility was generally allocated to government and industry at a scale distant to the
local context of the survey, in keeping with the abstract conceptualisation of evidence of climate change (melting
ice-caps etc). This contrasted with messages from climate change experts, such as the IPCC that the greatest
implications for climate change are at the local scale (Bernstein, Bosch et al. 2007). This lack of local context for
understanding and identifying climate change implications was further exacerbated by the poor recognition of
the socio-economic implications of climate change which impacts on the heart and soul of tourism—local
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providers of experience and local care of landscape.
This research provides firstly a key understanding of the abstract nature of identifying evidence and
implications for climate change and, secondly a key approach for linking tools and learning into the local context
of tourism. The clear emphasis identified by the participants’ own words on environment and low-impact options
for tourism provides significant direction for the development of tools and strategies not only for adaptation but
also for amelioration of climate change in the Margaret River tourism region.
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APPENDIX 2
Do you believe that the Margaret River region can adapt to the likely effects of climate change? (Question 3.3 ‘Don’t
know: Please Explain’)
Hope

Struggle

Have
to

Time
needed

Depends

MR won’t
be affected

2

3

2

3

2

1

Need
diverse
crops
9

No
change

Not enough
knowledge

2

2

Room
to
adapt
4

Yes with the
right people
4

APPENDIX 3
Who do you think is responsible for solving problems to do with climate change? (Question 5.13 – ‘Other’)
Government
7

Government
Driven
Leadership
2

Everybody

The
UN

Nobody

International
Agencies

Can’t use
Politicians/Government

Scientific
Bodies

4

1

3

2

4

1

APPENDIX 4
What are your most important sources of information and communication about climate change? (Question 6.18 –
‘Other’)
Movies (Al
Gore)
3

Books

Government

3

4

Scientific
Community
4

Own
experiences
9

Television
News
2

History
2

APPENDIX 5
Table showing statistically significant variables defining ordination (cut off for significance 0.05).
Project Comment: JustClimateChangeReduced : Stress
0.0530 in 3d.
Association Option: Two-Step (Columns)
Classification Option: Flexible UPGMA
Cut Threshold: 0.90
Number of Random Starts: 30
Random Number Seed: 1235
Creation Date/Time: 15:25:06, January 20 2010
%Permuted
r-squared >
Actual
Variable
ID
TempIncCC
1
0
RainDecCC
2
0
SeaLevelRiseCC
3
0
ExtrEventsCC
4
0
MeltingIceCapsCC
5
0
NatEnvCCImpact
6
0
LndscpMgmntCCImpact
7
0
InfrastrucCCImpact
8
0
DevApproachCCImpact
9
0
ActivitiesCCImpact
10
0

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
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ExperiencesCCImpact
OpCostandEcnmcCCImpact
CmmntySocCohesionCCImpact
MRRegionLived
PerthLived
TeacherOcc
IndtryComSectRespCC
GovAgncyRespCC
FedGovRespCC
StateGovRespCC
FamilyCCInfo
FriendsCCInfo
NeighboursCCInfo
TV/ RadioCCInfo
InternetCCInfo
NewsandMagsCCInfo
GovAgncyCCInfo
LandandCtchmntOffcrCCInfo
NGOCCInfo
ComSpplrsShopsCCInfo
CnsltntsCCInfo
InsrnceAgntsCCInfo
IndstryComSectCCInfo
LocalGovCCInfo
StateGovAgCCInfo
FedGovCCInfo
UniCCInfo
OzOffShoreTerritoriesLived
Retired
ClericAdminOcc
EdTrainingIndustry
MnfctrngIndustry
AccomFoodServIndustry
RetiredOcc
SocietyRespCC

11
12
13
16
20
48
73
74
75
76
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
23
40
52
37
26
30
56
69

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
2
2
4
5
5
5
5

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

APPENDIX 6
Participants’ phrases forming theme ‘Change’.

CHANGE (CHANGE, ATTRACTIONS, ECO-TOURISM, TOURISM, PROBLEMS,
REGION, EDUCATION)
Change

Lobby for infrastructure to assist in climate change problems. New attractions, education, ecotourism, and its effect, big opportunity.
Change land-uses and future climate and managing water-use. Save to invest in future—
especially to conserve water.
Lobby for infrastructure to assist in climate change problems. New attractions, education, ecotourism, and its effect, big opportunity.

Attractions

Eco-Tourism
Tourism
74

Enacting measures on attractions and the environment now, before further damage and
deterioration can occur. I don’t believe we have to be extreme, though we need to look after
our future for the next generation.
Lobby for infrastructure to assist in climate change problems. New attractions, education, ecotourism, and its effect, big opportunity.
Not sure—what people make of it. Vineyards are the base of tourism—move to eco-tourism.
Not sure—what people make of it. Vineyards are the base of tourism—move to eco-tourism.

THE IMPACT OF CLIMATE CHANGE ON THE MARGARET RIVER WINE REGION
CHANGE (CHANGE, ATTRACTIONS, ECO-TOURISM, TOURISM, PROBLEMS,
REGION, EDUCATION)

Region
Education

Don't build on beachfront. Tap the Yarragardi water resource. Alternative energy-sources.
Recycling. Fewer cars. Develop water-resources. Fewer cars. Better public transport system.
Develop new tourism industries.
Investigate new avenues of tourism. Explore other avenues of tourism.
Promote the region as an organic environmentally-friendly region. Advertise more.
Lobby for infrastructure to assist in climate change problems. New attractions, education, ecotourism, and its effect, big opportunity.
Make more indoor things to do. Information and education.

APPENDIX 7
Participants’ phrases forming theme ‘Tourist’

TOURIST (TOURIST, OCCUR, EXPLORE, CHANGES, TAKE, AREAS, TYPE)
Tourist

Occur

Explore

Change
Areas

Adopt solar and wind alternatives. Not rely on a single type of tourist attraction.
Be aware of low-lying developments. Embrace changes. Teach tourist to look after areas they
visit.
Explore other tourist experiences. Monitoring and awareness. Monitoring and awareness. Use
natural energy sources. Slowly. Slowly. Take advantage of what changes occur.
Explore other tourist experiences. Monitoring and awareness. Monitoring and awareness. Use
natural energy sources. Slowly. Slowly. Take advantage of what changes occur.
Enacting measures on attractions and the environment now, before further damage and
deterioration can occur. I don’t believe we have to be extreme, though we need to look after
our future for the next generation.
Explore other tourist experiences. Monitoring and awareness. Monitoring and awareness. Use
natural energy sources. Slowly. Slowly. Take advantage of what changes occur.
Investigate new avenues of tourism. Explore other avenues of tourism.
Explore other tourist experiences. Monitoring and awareness. Monitoring and awareness. Use
natural energy sources. Slowly. Slowly. Take advantage of what changes occur.
More events to attract people. Eco-friendly changes to accommodation.
Be aware of low-lying developments. Embrace changes. Teach tourist to look after areas they
visit.
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APPENDIX 8
Participants’ phrases forming theme ‘Future’.

FUTURE (FUTURE, ENVIRONMENT, CHANGE, WATER)

Future

Environment

Water

Enacting measures on attractions and the environment now, before further damage and
deterioration can occur. I don’t believe we have to be extreme, though we need to look after
our future for the next generation.
Long way down track—won't affect MR much, the problem will be further north. Set up an
organisation to look to future.
Change land-uses and future climate and managing water-use. Save to invest in future—
especially to conserve water.
Be aware of low-lying developments. Embrace changes. Teach tourist to look after areas they
visit.
Enacting measures on attractions and the environment now, before further damage and
deterioration can occur. I don’t believe we have to be extreme, though we need to look after
our future for the next generation.
Learn from elsewhere, don't reinvent wheel. Do enough? Everyone is taking care of
environment.
Promote as wild rugged environment. Use energy-efficient ’green’ methods. Ensure resources
are not exhausted or abused.
Consider environment more. More environmentally-aware.
Change land-uses and future climate and managing water-use. Save to invest in future—
especially to conserve water.
Use wind-power to generate our own alternative energy. Water Sports. Aware of what they are
doing and using water and chemicals.
Stop climate-change. Become eco-friendly. Reduce Tourism. Eco-tourism. Carbon-Credit.
Find more water sources.

APPENDIX 9
Participants’ phrases forming the sub-themes ‘People, Adapt and Promote’.

PEOPLE
More events to attract people. Eco-friendly changes to accommodation .
Not sure—what people make of it. Vineyards are the base of tourism—move to eco-tourism.
Attract people when cool. Look at other countries.

ADAPT
Work with agriculture and wine-industry. So nothing now. Hard to adapt.
Wine industry adapt to rain required. No obvious solutions.
Promote
Promote as wild rugged environment. Use energy-efficient ’green’ methods. Ensure resources are not exhausted
or abused.
Promote the region as an organic environmentally-friendly region. Advertise more.
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APPENDIX 10
Two Way Table of Association between Social Assemblages and Value Clusters

Social Assemblage 1: RED

Social Assemblage 2: BLUE
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Social Assemblage 3: YELLOW

Social Assemblage 4: GREEN

Social Assemblage 5: PINK
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