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Winter tourism and mountain agriculture are the most important economic sectors in a major part of the Swiss Alps. Both are highly
sensitive to changing climatic conditions. In the framework of the CLEAR project, results from climate impact research in the field of
tourism and agricultural production were used to investigate the perception of climatic change by stakeholders and to assess possible
adaptations. We used a participatory integrated assessment (PIA) to involve the knowledge, values and experiences of the various social
actors in tourism and agriculture (e.g., skiers, tourism managers, farmers) in the research process. Whereas climate change may have various
severe direct impacts on the tourism industry, depending on the region, agricultural production may generally benefit from changed climatic
conditions. But because of the dependence of farmers on “off-farm” income, the loss due to declining winter tourism in specific areas may
cause more important indirect effects. However, the two sectors may adapt actively by choosing from a variety of strategies, and the loss of
income from the tourism industry may support the re-evaluation of the various functions agriculture plays in mountain regions, beyond the
production of food. The study demonstrates the suitability of the PIA approach to elucidate the interactions between different stakeholders
and their perception of the climate change phenomena. A similar participatory approach could be a useful tool to transfer research results
and expert knowledge to the political process addressing adaptations to climate change.

Keywords: climate change, mountain agriculture, tourism, participatory integrated assessment, focus groups

1. Introduction lack of snow; some of these resorts will probably have to
give up ski tourism. Meier [23] estimated that tourism will
It is indisputable that climate change may have serioltsse about 1.8-2.3 billion Swiss francs a year due to climate
physical but also socio-economic impacts, although uncehange. However, it is unclear to what extent these figures
tainty exists with respect to the magnitude of change. Thage reflected in the evaluation of the problem by the stake-
description, problem-framing and predictions, as well as dgelders in the tourism industry. Apparently, tourism man-
veloping policies must be undertaken under a high degreesgfers are able to adapt to this new situation [1], but also the
uncertainty, which is associated with both the problem itsetfurists themselves may adapt to the changed conditions.
and with the processes to deal with it. This situation has con- Agriculture not only plays an important role in produc-
tributed to a change in the political culture, where traditiona#.g food, but also in preserving an attractive natural land-
ways of purely expert-oriented problem solving are morape. Although in certain regions agriculture remains the
and more superseded [27], and even boundaries betweenifyse of economic and social life, in other regions it has be-
perts and lay-people are getting increasingly fuzzy [4].  come a sector of small importance [12]. As an example,
For the Swiss alpine area, effects on winter tourism ang the Bernese Oberland of Switzerland the number of in-
mountain agriculture are of interest because of their ec@viduals working in agriculture declined by 30% between
nomic and social importance and because of their interrggg and 1990 [15], but policy measures have been taken
lationships [9]. The snow deficient winters at the end of thg improve the economic situation of mountain farms. Be-
1980s revealed the sensitivity of the Swiss tourism industpyse of the physical conditions, farming in mountain areas
to the lack of snow. Quantitative snow modeling for skiings more difficult and less profitable than at lower altitudes.
conditions in various Swiss ski resorts showed that undgpe energy yield of a 15 ha farm declines from 100% at
changing climatic conditions, the border of snow-reliabilitg50_750 m to 68% between 900 and 1000 m, and to 55% at
will rise from 1200 up to 1500-1800 m [11]. Today, 85% 1001300 m above sea level [10]. An economic analysis
of Swiss ski areas can rely on sufficient snow. HOWeVefaseq on preliminary estimates of changes in productivity
if there is a rise in snow-reliability to 1500 m, this numbegy gy eq that differential effects of climate change on low-
would drop to 63% [1] leading to a new pattern of favori;ng and mountain regions could lead to a loss in competi-
able and unfavorable tourism regions in the Swiss Alps. Sfleness of mountain agriculture [17]. Thus, changes in the
resorts in lower parts of the Alps will be most affected by, gjcal constraints by climate change may have important

* To whom correspondence should be addressed. E-mail: juerg.fuhrer@ifiplications for farming, and adaptations may be necessary.
admin.ch In spite of that it is unclear how farmers view the importance
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of climate change relative to changes in the socio-econonmient of discourse instruments and tools in social empirical
system, and how this view may depend on the region and m@search with participatory aims.
the specific structures of the agricultural system. The stakeholders’ perception of the problem and the
In the complex framework of current changes in sdnter-relationships between the sectors, as well as their views
cial, economical and political conditions, impacts of clion possible adaptation strategies can best be assessed by par-
mate changes are only one among other driving forcd&ipatory integrated assessments (PIA), an approach which
Clearly, a full economic assessment of the implications @ims at developing methods that allows the combination of
climate change for differently structured agricultural sysvaluations of experts and lay people in the field of inte-
tems in mountain regions would be necessary, but this wgrated assessment [14,18,34]. The aim of this presentation is
outside the scope of the present work. Instead, a first stigdink the direct impacts of climate change on tourism and
was taken towards an interaction between the natural sci@griculture, to describe PIA methods to investigate the per-
tists providing information about future productivity levelseption of the climate change problem by stakeholders, and
and the farmers concerned. Model simulations indicate tHatidentify possible adaptations to indirect impacts resulting
under climate change conditions, the yield of grazed or cliem the inter-linkages between the two sectors, based on
pastures and meadows in mountain areas increases [29,86lgcted results from PIA.
The increase in productivity is likely to be largest at sites
with favorable edaphic conditions, such as the bottom of the
mountain valleys [30], whereas changes in marginal arefss
may be much less. With this scenario and given the trend that
the number of livestock units may decrease during the f

Methods for involving social actors

The underlying scientific information about impacts of
. : cHﬁmate change on agricultural productivity and tourism was
Iowmlg years, a surplus of land for forage production see ained by computer models for the development of snow
p_os&ble. This could lead to.the abandonment of the MAsver and grassland productivity. Taking this information
ginal land and the concentration of production to productl\égs the starting point, different methods of empirical social

and easily accessible fields. In fact, prior to the 'erdUCt'or@?earch were used to assess the individual and collective

of subsidies for Ignd maintenance, gbandonment of m,arg'?%rceptions of stakeholders in the sectors mentioned above.
land for economic reasons was an important processin la

ge
areas of the European Alps [9]. 2.1. Individual perception

As mentioned above, the assessment of stakeholders may

have the quality of another driving force concerning prob- |n 1998, a standardised written survey was conducted
lem solution as these assessments may foster or prevent p@ih farmers. 295 questionnaires were distributed in four
icy strategies from implementation. This is important due t€elected mountain regions of Switzerland (table 1). The re-
mainly three reasons: (i) “Knowledge” can no longer be segponse rate was relatively high (45.5%). The regions were
as “objective, factual information”, but as a social producselected, firstly, according to the criteria that the majority of
combining facts with norms, values and experiences frontige area can be described as mountain area, and, secondly,
subjective perspective. Thus, distinct perceptions of profy represent the French speaking as well as the German
lems and assessments concerning measures exist [13,16 sf§daking parts of Switzerland. Lists of farmers’ addresses
(if) The policy process is not a linear, “one-way” process iprovided by regional agricultural advisers were used which
which scientific experts give their advice to elected politirepresented 17-76% of the farms in the four test regions.
cians. Moreover, scientific policy expertise has its boundable 2 shows that mainly larger farms were included with
aries and ambivalent effects [6]. Political processes are coabout 11-20 cows per farm, and that the regions differed in
plex processes involving a multitude of actors [32] and die distribution of the farms according to production con-
not only build up on factual, “objective” information, butditions (i.e., Mountain Zones). The questionnaire was de-
also on power, interests, ideas and institutions [19,26,36igned to obtain information regarding (1) the individual
(i) As the legitimacy of policy and science in industrializecoerception of the climate change issue among farmers, and
countries is decreasing, additional ways to extract ideas @) the range of possible farmers’ responses to projected di-
of civil society must be sought. Insights from local planrect impacts on forage production. In addition to some per-
ning [5] can be used as a preliminary basis for the develogenal data, each respondent also supplied information about

Table 1
Regions selected to assess farmers’ response options and number of questionnaires.
Region Label Area Total number Number of Reply
of farms guestionnaires (%)
Grison D Davos/Dischma 97 36 69
Bernese Oberland S Higher parts of the Simmental 503 88 48
(Zweisimmen, Lenk)
Haute Valais H Goms and Simplon 294 78 41

Pays d’Enhaut P Chéateau D'Oex, L'Evitaz 122 93 24
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Table 2
Characteristics of the responding farmers and their farms (%).

Region Label Surface Number of cows Age of the farmer Location

(mountain zoné

<10ha 10-20ha>20ha 0 <10 10-20 >20 <35 35-55 >55 2 3 4

Grison D 4 40 56 0 20 68 12 28 68 4 0 0 100
Bernese Oberland S 10 52 38 0 26 62 12 22 59 20 43 50 7
Haute Valais H 7 21 72 3 13 67 17 42 55 3 16 19 65
Pays d’Enhaut P 10 65 25 0 23 50 18 22 59 20 O 86 14

aAccording to the Federal inventory for the production conditions.

Table 3

ions aim at revealing new f ic which re-
Selected ski resorts and number of questionnaires. questions aim at revealing new aspects of a topic chre

quire mainly qualitative instead of quantitative data. Qualita-
Altitude of ski Number  Numberof ~ %reply tjve interviews allow a more controlled situation concerning
resort(m)  oflifts ~questionnaires the collection of data, but they are more difficult to analyze,

Engelberg-Titlis 1000-3033 19 550 95 depending on their structure [7,8].
Melchsee-Frutt 1076-2248 7 150 99

Lungern-Schoenbuehl 709-2144 6 75 93 . .
Beckenried-Klewenalp 4581950 8 150 94 2.2. Collective perception
Dallenwil-Wirzweli 577-1579 4 75 98

Three focus groups comprising 17 persons were con-
ducted with decision makers from the tourism industry
the farm structure and the importance of off-farm income. iR different locations in the test region Obwalden and
addition, five face-to-face semi-structured interviews wefdidwalden. The sample for the three homogenous groups
conducted with agricultural experts. was composed according to the criteria “responsibility in

For winter tourism, 1000 skiers and snowboarders we@€cision-making in the tourism sector”. These were defined
questioned in a standardized written survey in five ski r@s persons working on a full, part-time or voluntary basis
sorts in Central Switzerland (table 3). The questionnaii@ the tourism sector as well as cantonal and local politi-
comprised of questions about their perception of climagéans.
change and possible adaptive behaviour [11]. The question-Focus groups are a qualitative instrument of social re-
naires were personally distributed and collected which esearch with which the perception of complex topics such as
plains the high response rate of 96%. The sample of tAlémate change can be explored more deeply. Depending
survey is representative for tourists visiting the Cantons OBn the composition of the group, dominant as well as latent
and Nidwalden during the winter season 1996/1997. Morépinions on a phenomenon can be investigated. The interac-
over, the survey covers a basic diversity of structures of dkon of individuals within focus groups is explicitly desired
resorts [11]. (opposite to group interviews), as forming and defending of

Standardized surveys are a widespread and conveni@iguments is seen as important for opinion building. More-
method of gathering quantitative data: a representative sa@ver, interaction allows for creativity among participants,
ple of participants can be taken into account and participa®ad it can also support the development of new ideas, e.g.,
are free when filling the questionnaire in as far as time When policy recommendations are envisaged. In the case of
concerned and there is no danger to feel under pressurefd#, the advantages of focus groups are seen in the small set-
the researcher. Additionally, analyzing standardized qudig which supports the creation of a natural atmosphere and
tionnaires by statistical methods can be done with fewer ugncourages the exchange of attitudes and opinions. Thus,
certainties than analyzing qualitative data. However, the diecus groups are especially suitable for the development of
advantage lies in the fact that the completion of the questiamew ideas.
naire by individuals cannot be controlled by the researcher Typically, focus groups are moderated discussions fo-
and that in the case of uncertainties, these cannot be clarifieging on a kind of collective action [20,24]. So far, this
instantly. instrument has been used mainly in health research and to

In contrast, qualitative face-to-face interviews with exinvestigate environmental risks or latent attitudes [14]. Usu-
perts allow to take the needs and interests of the interviewalty, discussions involve six to nine people and last approx-
into account. The interviewer follows a guide which caimately for 2-3 h [24]. A short film, a letter, or, as in our
range from a list of topics to exactly formulated questionsase, an piece of information is used as a stimulus. This
but is open to topics raised by the interviewee. Thus, thigethod allows the simulation of opinion forming. The in-
kind of questioning covers more aspects than a standardizedhction among group members is encouraged by the mod-
interview format, and it results in more detailed informatiorerating person who is responsible for the social process in
Representative results are not possible, as the number oftle group, such as guaranteeing a fair discussion. The re-
terviewees is usually too low. This is because the reseamliiting database is broad, rich and contains dense discourse
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data [25], but it is heterogeneous. It may consist of mate3- Results

ial from the group (e.g., notes, reports) itself or more com- o ]

monly it may be material about the group such as video tapad - Adaptation in agriculture

(in rare cases also audio-tapes), minutes and notes takergg;\:[-_l_ The perception of climate change by Swiss mountain

ter the discussion(s). Video tapes are transcribed, often in ag, . ars

selective manner due to limited resources. Climate change is considered an important issue by the
The transcripts of the focus groups with decision-makefgajority of the farmers in all but one region, but the relative

in the tourism sector were analyzed according to contefiportance of the current economic situation is ranked much

analysis; they were condensed step-by-step and the stafigher (figure 1(A)). In all selected regions, signs of climate

ments summarized by paraphrasing in order to filter oghange have been observed; among those less severe win-

main messages. The aim was mainly to gather knowledges and a reduction in the snow cover are by far the most

about the character of the climate change phenomena, siraportant ones (not shown). In contrast, a change in sum-

as problem framing, perceptions and recommended strateer precipitation has only been noticed by a minor fraction.

gies. The perception of the climate change problem seems not to
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Figure 1. Farmers’ response to the question (A) “How important is the climate change issue?”, (B) “Have signs of climate change already beén observed?
and (C) “Is your land threatened by floods, land slides or avalanches?” Labels for regions are given in table 1.
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be related to the observation of recent visible changes in tBd..2. Consequences of increased grassland productivity
environment (figure 1(B)), but more directly to the sensitiv- Theoretically, a surplus of land could increase the aban-
ity of the land to natural disasters (figure 1(C)). Especially idonment of marginal land, but from the replies to the ques-
the region of Grison (Davos, D) and Haut Valais (H), the mdionnaire, it is clear that this option is not envisaged by
jority of the farm land is exposed to high risk for avalancheSwiss farmers, mainly because of current subsidies. Land
and land slides, and in the lower area in the Bernese Obabandonment was only identified as an option by 7% in the
land (S) to a risk of floods. Apparently, least sensitive tBernese Oberland, 20% in the Pays D’Enhaut, 16% in the
these events is the region of the Pays D’Enhaut locatedHaute Valais, and 0% in the Grison (Davos) area. Instead,
the western part of the Swiss Alps, where climate changensre active response options where favored. If possible,
not considered an important issue. farmers would like to increase the number of grazing cat-
Farming in the mountains is sensitive to the timing dfle, they would consider harvesting and selling the surplus
the first grass cut, which in turn depends on the developf hay, or they would apply alternative forms of land use
ment of the vegetation and the weather conditions duriiffigure 2(A)). The latter option would involve, for instance,
late June and early July. 63—-100% of the respondents seehange from cattle to sheep or other animals, or the con-
the time as being earlier today, as compared to 10 yeaeysion of grassland to forest (figure 2(B)).
ago, which is attributed to a shift in plant development, but More subtle responses to increased forage availability
also to the increased availability of facilities to aerate anslould be to shift the timing of the hay cut to an earlier
dry hay stacks. The latter allows for an earlier cut to indate, to increase grazing, or to lower the intensity of pro-
prove forage quality regardless of climatic conditions. WitHuction by reducing the use of fertilisers and/or cutting fre-
respect to the timing and duration of the grazing period gtiency (i.e., extensification). Although extensification is not
high altitude sites, only a minor fraction of the farmers haveeen as a very important option (figure 2(A)), it would favor-
noted a change, in agreement with official statistical infoably agree with the general trend set by Swiss and European
mation [33]. Union agricultural policy.
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Figure 2. (A) Possible responses to increased forage production under climate change conditions. (B) Different options for alternative laragj@se if f
production exceeds the demand. Labels for regions are given in table 1.



336 J. Behringer et al. / Adaptation to climate change

3.2. Adaptation in tourism are, however, no discussions about future winter tourism,
which are not influenced by the issue of climate change;
3.2.1. Adaptations of skiers —results of the survey e they believe that media reports and comments, and to

The aim of the skier survey was to investigate how skiers some extent reports in politics and science are too dra-
and snowboarders perceive climate change and how theymaic, leading to a bad image of ski tourism: this has se-
think they would adapt to possible climate change. 83% of yere impacts not only on the demand side, but also on the
the respondents believe that climate change would threatens,nnort of the ski industry by the financial sector (lower
ski tourism and almost half of them believe that this would  ¢redit rating) and policy makers (less subsidies);

happen between 2000 and 2030. Thus, it can be concluded o . . .
e snow reliability is getting more and more important in

that skiers and snowboarders perceive climate change as afhe destination choice of skiers and for ski resorts; al-

serious problem for the tourism industry. . L
: though tourism managers downplay possible impacts of
Skiers and snowboarders were asked where and how of-_. L . .
climate change on snow reliability and ski tourism, they

ten they would ski, if they knew that the next five winters . e
would be snow deficient. 49% of the respondents would use cllma_te change as an argument to extend artificial
ski in a resort which is more snow reliable, and 32% would snowmz-ikmg, ) ) ) .
ski less often (figure 3). Although only 4% of the respon® adaptatl_on strategies qf tourism managers differ widely,
dents would give up skiing, it can be concluded that climate @nd to link the perception of climate change to the pre-
change would have serious impacts on the number of skierférred adaptation strategies is not easily possible. How-
days. The most vulnerable ski resorts in the lower regions of EVer, there are discrepancies between the main strategies
the Alps have to deal with a significant decrease of younger ©f the tourism managers and strategies that seemed to

guests, day tourists and novice skiers, which is exactly the P& more successful in the context of the whole tourism
target group of these resorts. industry. Tourism managers perceive forward strategies

(e.g., extend into higher regions) to maintain ski tourism

3.2.2. Adaptations of the tourism managers — results of as important.

focus groups . . ) .

Tourism managers are not determined to play an inactige3- Indirectimpacts on tourism and agriculture
role with regard to the projected climate change and to the . ) .
possible change in demand. There is a set of possible adap!t S€ems likely that in the absence of a change in the
tation strategies to maintain tourism [21]. The focus groufj€duency of natural disasters and extreme climatic events,
with tourism managers allowed to charaterize their percefdMers would be sulfficiently flexible to adjust to direct ef-

tion of climate change and their preferred strategy for ada{:cts Of changed conditions without large investments. How-
tations. The main results show that ever, because of the strong links between the two sectors, di-

rect impacts of climate change on tourism or agriculture are
e tourism managers have a wide range of opinions to ddidely to have additional indirect impacts on the other sec-
with the probability of climate change and change itor. Depending on the region, farmers depend to a variable
snow conditions; nobody questions climate change fegree on off-farm income (table 4). In two regions, more
principle; than 50% of the farmers depend on winter tourism, and only

« they perceive climate change as a problem for the ski ii-Small fraction on summer tourism. This is important be-
dustry, but they give low priority to this problem. Theréf@use governmentsubsidies and the total gross margin could
change in the future independent of climate change, whereas

Don't know additional income from activities in other sectors, such as
6% winter tourism, may change because of climate change. It
becomes clear, that more farmers in a region view the cli-
Same resort, . .
samefrequency Mate change problem as important, when the fraction of
30% them with income from tourism is high (figure 1(A), table 4).
Whereas direct impacts of climate change on the tourism
industry may have serious indirect effects on agriculture, in-

Give up skiing
4%

Higher resort,
less often
21%

Table 4
Fraction (in % of respondents) of farmers with off-farm income from dif-
ferent sources.

Same resort,

less often Region Label Tourism Forestry Other sources
More snow reliable resort, 1% Winter Summer
same frequency 28% Grison D 64 0 38 46
Bernese Oberland S 51 15 37 63
Figure 3. Tourists’ responses to the question “Where and how often wohute Valais H 19 6 7 40
you ski, if you knew that the next five winters would have very little naturaPays D’Enhaut P 10 5 37 42

snow?”
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direct impacts of agriculture on tourism are more subtle amad more detail. Since animal feed is complemented with
did not appear very clearly in this assessment. Neverthelessncentrate which is often transported over long distances,
the increase in surplus land may offer the opportunity for ke production of grain within the respective region could
ternative land use, such as the production of speciality crojpg an environmentally friendly strategy. However, the farm-
as identified as a possibility by 8—-23% of the farmers, or aérs aim to keep the addition of concentrate low which can
forestation (figure 2(B)). The increased supply of regiondke achieved by maintaining a high forage quality. 84—95%
agricultural specialities could have a favorable indirect eéf the farmers in all regions would try to maintain a high
fect on tourism. nutritional value of the forage by adjusting the cutting date,
and by producing more silage. Potentially, increased grass-
land productivity could lead to intensification in areas near
4. Discussion and conclusions the farms, resulting in ecological problems in both utilized
] and abandoned meadows, but in Switzerland, measures have
The work presented here represents a first attempt t0 fgen, taken to support the maintenance of proper land man-

tively expose selected stakeholders to results from natuflo ent, and the farmers are prepared to consider changes
science studies carried out in the framework of the CLEA’% land utilization in order to increase the value of the land-

project, and to assess their views and perceptions by Pg%sfe for purposes other than food production. Hence, with
The assessments_s confirms that ;takeholders are aware é'ﬂ ate change the need to subsidize land maintenance may
both the tourism industry and agriculture is affected by cI|—n rease in the future

mate change, and that tourists, the tourism industry an '

i, bollical nd economic) conlions o fect e B cmate change efect, o represente i the surey by
ge. . the Bernese Oberland region (S) with large fraction of farms
based on the results from PIA and needs to be substantiated . .
. I ountain zone 2. Such a loss of income may acceler-
by an economic assessment.

te the ongoing re-evaluation of the various functions agri-

Direct impacts of climate change on tourism are most@ . . .
. . ulture plays in mountain regions. The assessment clearly
negative and appear to be more serious than effects on agyl-

L : .. . Shows that various possibilities are considered by the farm-
cultural productivity which appear to be on the positive sidé. : ) )
o .~ ers, and when combined with other efforts, such as direct
Because of decreased snow availability, the tourism indus- . .

. . : : . marketing of regional products [37], they may present a real
try will concentrate on the best suitable regions in the hlghgr ortunity under chanaed climatic conditions
parts of the Alps. Climate change will affect lower ski re- PP y 9 ’

On the one hand, the results of the PIA approach used

sorts first where it may lead to significant losses to the lo- _ _ . . ) .
re underline the potential of involving social actors which

cal economy, which would affect the farmers via the loss ) - .
additional income. Moreover, the demand for local agricuﬁre directly or indirectly affected by the phenomenon of cli-
' te change to formulate policies. Alternatively, the meth-

tural products may decrease because of the lack of tourists: q . vsis of PIA d further i
These results from the survey confirm that direct impac? S and systematic analysis o need iurther improve-

of climate change on agricultural production may be |e§§enF:_the con_1binati0n of methods of political planning and
important relative to these indirect effects, as earlier suE[npmCal soma! research needs further study and the ques-
gested based on economic modeling [17]. Despite the sev! pg of how policy makers could best be supported by the

threats, the tourism managers perceive climate change 4esyllts needs to be studied further. A possible next step

problem with low priority. They believe that forward strate €0Uld involve joint focus groups with experts and stakehold-
ts from both the tourism and agricultural sectors as well as

gies are the most successful way to adapt to climate chang®, ™ X 3
Considering the financial problems in the ski industry arfepliticians, which could be a fruitful tool to transfer percep-

the possible impacts of climate change, it would be mofons of society and expert knowledge “back” into the po-
advisable to find alternatives to snow related tourism (e.gtical process and thus increases the chance that results of
all-year tourism). Furthermore, some ski resorts in lowé" Integrated Assessment could support politics more effec-
regions should actively plan to cancel ski tourism. tively.

With respect to agriculture, the results from the survey in-
dicate that farmers consider themselves sufficiently flexible
to adjust to changed conditions and that they would be mdstknowledgements
successful in coping with the changes in productivity and
plant development by a combination of extensification and This works was carried out as part of the CLEAR project
adjustments in the cutting regime. As an alternative, farmeiganced in the framework the Swiss Priority Programme En-
would consider increasing grain production, or starting smafironment by the Swiss National Science Foundation (grants
production of specialities, such as medicinal plants. Clearlyp. 5001-44598, 5001-044608 and 5001-44597). We wish to
the feasibility of these options would need to be assessb@dnk Dr. S. Meyre for technical help.
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