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Abstract Tourism has complex relationships with weather and climate, and there is consensus
that tourism could be substantially affected by climatic change. While considerable research
has been presented on how climatic change is likely to affect destinations and tourism
stakeholders in the future, there remains limited understanding of the weather preferences of
tourists. This is a research priority if the implications of climatic change for the temporal and
geographic patterns of tourism demand are to be assessed with more relevance. This paper
presents the results of a survey (n = 1643 respondents) of the weather preferences of French
tourists. Results show the ranking of weather and climate as a factor of destination
choice and satisfaction. They also indicate the high tolerance of tourists to heat and
even to heat waves, whereas rainy conditions appear to be clearly repulsive. The
weight of precipitation in indices like the Tourism Comfort Index should therefore be upgraded.
The findings are also compared with studies in other countries. Slight differences in similar
surveys can lead to a discrepancy in the appreciation of excessive heat and associated thresholds
by 2–3 °C, which might limit the possibility to base climate change impact assessment on such
fragile data.
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1 Introduction

Relationships between climate and tourism have been studied since the 1970s (Brunet 1970;
Mieczkowski 1985; Besancenot 1989; Scott et al. 2005; Boyer 2005). Even though there is a
considerable body of literature on the climate requirements of tourists (Matzarakis and De
Freitas 2001; Matzarakis et al. 2004), there is also a general recognition of the lack of specific
knowledge on the climate perceptions and preferences of tourists and their responses to change
(Gössling et al. 2011). Furthermore, existing evidence is primarily derived from case studies
(e.g. (Gössling et al. 2006; Scott et al. 2008), the results of which may render difficult the
generalization to the global tourism demand, necessary to draw some conclusions on the
impact of climate change on world tourism.

In recent years there has been renewed interested in tourism-climate interactions because of
the expectation of significant wide-ranging changes in weather patterns (WTO 2003;
UNWTO, UNEP et al. 2008). There is particularly a need for applications in a long term
perspective, notably to estimate the economic impacts of climate change on tourism (Amelung
et al. 2007; Amelung and Moreno 2012) (ONERC 2009). The understanding of tourists’
requirements is a prerequisite, so as to better specify the range of acceptable conditions for
main climate parameters of interest and to enable a modeling of tourism flows and revenues.

Awide range of methods have been used to understand these climate preferences, including
expert assessments, econometric analyses, stated preferences, focus group discussions, and
observed behavior (Table 1).

Research using questionnaires and surveys, either in situ or ex situ (Gomez-Martin 2006;
Scott et al. 2008; Dubois et al. 2009; Buzinde et al. 2010; Denstadli et al. 2011; Forland et al.
2013), as well as interviews (Dickinson 2010) confirm that weather and climate are important
factors in tourism decision-making, and that the weather experienced at the destination has
repercussions for destination perception and future destination choice (Williams et al. 1997;
Scott et al. 2008), though (Lohmann and Kaim 1999) show this relationship can be subtle, not
mechanic and counter intuitive.

This paper concentrates on the importance of observed or expected weather for tourists’
decision making. It investigates tourists’ interests for weather when planning and during a
holiday. With the exception of Lohmann and Kaim (1999), this is the first study representative
of a country’s population, allowing an assessment of the robustness of results regarding to
other surveys. The discussion offers an attempt to explain discrepancies and their conse-
quences for a cautious use of such results in future climate change impact assessment.

Table 1 Overview of approaches to understand tourism and climate interrelationships

Expert knowledge
(climate indices and
typologies)

(Brunet 1970; Barbiere 1981; Mieczkowski 1985; Besancenot 1989; Becker 1998;
Morgan et al. 2000; Matzarakis and De Freitas 2001; Matzarakis et al. 2004;
Moreno and Amelung 2009; Amelung and Moreno 2012)

Statistical correlation (Maddison 2001; Lise and Tol 2002; Hamilton et al. 2004; Hamilton et al. 2005;
Hamilton and Lau, 2005; Berrittella et al. 2006; Bigano et al. 2006)

Questionnaire, survey
(in situ, ex situ)

(Lohmann and Kaim 1999; Gomez-Martin 2006; Dubois et al. 2009)
(Scott et al. 2008; Moreno 2010; Lohmann and
Hübner 2012; Forland et al. 2013; Jänicke et al. 2015; Rutty and Scott 2015)

Interview, focus group (Dickinson 2010; Lohmann and Hübner 2012)

Observation/measurement (Mansfeld et al. 2004; Gomez-Martin and Martinez-Ibarra 2012)
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2 Method

This paper is derived from a study on the weather preferences of French tourists, based on a
dedicated survey (Dubois et al. 2009). The research commissioned by the French ministry of
tourism combined a quantitative phase (on-line survey) with subsequent qualitative focus
group interviews aimed at examining more deeply the explanatory factors underpinning some
answers to the questionnaire. This paper refers to the quantitative phase of the research.

2.1 Weather and climate

Weather is the condition of the atmosphere at a particular place over a short period of time
(Newell, 1960), whereas climate refers to the weather pattern of a place over a long period,
long enough to yield meaningful averages (Monkhouse 1978).In practice, tourists tend to mix
both notions, even though BClimate^ can refer to the general knowledge they have of a
destination, for instance through the climatograms one can commonly find in tourist guide and
BWeather^ can refer to specific conditions known thanks to forecasts or through their
experience. In practice tourists were investigated about their preferences on BWeather or
expected climate^ conditions during a specific stay (typically from a few days to 2–3 weeks).
When these preferences are averaged, or considered as an average condition – say for summer-
we then move to climatology. Therefore, tourists are predominantly surveyed on the weather
they prefer, during or when planning holidays, and we draw conclusions on climate by
processing the results statistically.

2.2 Perceptions and cognitive filters

What tourist perceive does not correspond to typical meteorological parameters. Even if
notions like Physical Equivalent Temperature (PET) might help the scientific measure of
weather matching its perception, there are several other cognitive barriers that are introduced
here. For instance, we ask interviewees on their preferences for average daily (air) temperature,
whereas what visitors experience is thermal perception, including effects of air humidity, wind
and radiation fluxes. This call for additional comments:

– even the concept of Baverage daily temperature^ is an abstract notion, since individuals
experience a variety of instant thermal sensations during a day;

– in practice, when tourists express their perception of preferred average temperature a
given day, or when they estimate what would be acceptable, too hot or too cold
temperatures, they probably mobilize cognitive information from past meteorological
bulletins (Bscientific^ air temperature) and cognitive reminding from their perception
(which combines humidity, wind, adaptation, etc. but without knowing it). The way these
abstract notions are built and translated into stated preferences would need another study.

2.3 Survey design

The questionnaire was designed so collect stated preferences grounded in real cases. Therefore,
after a preliminary question filtering out people not intending to take a personal tourist trip in
2009, the questionnaire asked interviewees to describe and then to refer to, in their answers on
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weather, to a specific trip they planned to do. Results could consequently be differentiated by
type of trips (destination, activity, season…), and not only by type of respondents.

This design and the web based nature of the survey, have several consequences.
First concerning the initial population, which ismade up of French people using internet in 2009.

The characteristics of this initial population were known by CREDOC (survey institute in charge of
the implementation) from past surveys on internet use in France. The questionnaire was sent by e-
mail in February 2009 to a large list of individuals using internet, from a panel randomly selected
with their Email address, people having simply accepted beforehand to answer to surveys. This
yielded 1643 usable questionnaires (some 10 % of questionnaires were not filled in totality, or had
some inconsistent answers). No incentives were provided to respondents (rewards…).

Second concerning the method used to ensure representativeness. As in most internet surveys
the low response rate (typically more than 10 % lower than other survey modes (Lohmann and
Schmücker, 2009) has some consequences, the final random sample being frequently not
representative anymore of the original population. Therefore, the results were adjusted depending
on the propensity of different category (according to age, gender, educational level and place of
residence) of respondents to answer the survey compared to the general population of French
using Internet. In practice each individual of the sample was given a weight (<1 if a category has a
response rate superior to the mean, >1 if inferior, all categories being combined: e.g. if young
people on one hand, and farmers on the other hand tend to be underrepresented, a young farmer
has an even higher weight). All results presented are weighted averages of individual answers,
which improves representativeness of the source population.

Third, it is important to stress that representativeness was achieved for tourists but not for
stays. Given the date of the survey (Februrary 2009) and the reference to a specific trip, the
sample tends to focus on summer holidays (60 % of respondents), seaside tourism (56 % of
respondents) and the use of merchant accommodation (68 % of respondents). In contrast, for
the latter figure, more than two third of tourist trips by French use non merchant accommo-
dation for their holidays (Ministère du tourisme, 2014). Thus, the research gives a picture of
weather preferences of French for merchant holidays, which is more interesting since trips to
Bvisit friends and relatives^ are those where individual have less latitude for choice.

The questionnaire itself commences with a question regarding the sensitivity to weather/
climate when choosing a holiday destination in general. Then it focuses on a particular holiday
stay the respondent intends to make in 2009, with respect to:

– description of the stay;
– sensitivity of the stay to a detailed list of weather/climate parameters (both attractive and

unattractive factors);
– the use of weather information services; and
– the response to climate extremes such as a heat wave or intense bad weather.

3 Results

3.1 Weather and climate as a factor of destination choice

Weather conditions are considered important when a choice is to be made between destina-
tions, ranking fourth, although the level of importance (Fig. 2) is far behind the most important
criterion of financial cost (see also (Falk 2013). However, there is some variation in responses
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between different demographic groups. This is consistent with past surveys (Lohmann and
Kaim 1999). The more sensitive to weather/climate (Fig. 1) include the 18–24 years old, the
people having children (due to health concern or activities?), those who live in Paris and
Eastern France (characterized by a relatively humid climate), and high incomes (possibly more
demanding since they have greater possibilities to choose) (Fig. 2).

3.2 The importance of climate for the success of a stay

Less than 5% of respondents consider that adverse weather would not spoil the holiday trip they
plan. The importance of weather also increases with the length of stay. Rainfall is by far seen as
the most inconvenient factor, before cold weather,1 windy conditions and the lack of sunshine.

3.3 The appreciation of excessive temperatures

The average day temperature above which respondents consider as too hot is on average 32 °C
Conversely, the temperature under which it is considered too cold is 14 °C.

The answers to both questions differ according to age, place of residence, accommodation,
location of the destination (seaside…) the activities and the purpose of the visit (Fig. 3). This
shows how misleading it can be to consider average temperatures without segmenting the
tourist population.

3.4 Sensitivity to heat waves and abnormal period of rain

When asked whether they would change their plans in case of a forthcoming heat wave
(several days over 35 °C, with hot nights and associated drought), a vast majority of
respondents answer (Fig. 4) they would not. More minor adaptations are preferred, such as
the choice of different activities (less sport) or an air conditioned accommodation. Changes in
case of an abnormal rainy and cold period are more notable.

3.5 Use of weather and climate information

Half of the sample declare (Fig. 5) using weather forecasts several days in advance with an
over representation of stays in campsites (45 %), of more than 8 nights (45 %), at coastal
destination (43 %) and with bathing activities 45 %), but the general perception of the
destination climate is also mobilized by respondents.

4 Discussion

The results have several consequences for related research on climate change.

4.1 The importance of rain in weather preferences

One of the main findings of the study in an asymmetry between sun and heat on one hand, and
rain and cold on the other. The high tolerance to high temperature and the absence of concern

1 Note that winter sports were practically excluded by the timing of the enquiry
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over heat waves contrast with a deep aversion to rain, with also strong effects on decisions. This
was an unexpected result as many climate change impact studies concentrate on the temperature
factor, whereas the consequence shown here is that for example in the Mediterranean rising
temperatures associated to climate change in spring, might not boost tourism if they are
accompanied by rising precipitations. The results suggest that the weight of rain in a composite
index such as the Tourism comfort index (TCI) could be increased.

4.2 The possibility to define temperature thresholds

The modeling of climate change impacts on tourism rely on temperature threshold, or on
temperature/demand elasticities. The dispersion of results on climate requirements of tourists
found in the literature suggests that it is currently impossible to draw from the various studies

The « less sensi�ve »
(N=730)

Climate is never an important criterion for decision neither whenthey can
choose between several des�na�ons, nor for their projec�o travelin 2009.

Among them are overrepresented:
Men (50% of men are in this category whereas they only represent 45% of 

the sample)
People in their 40s or their 50s (47%)
Households who do not include children less than 15 years old (47%)
People who live in the South West, the West and the Mediterranean

(respec�vely 55%, 53% and 51%)
People the oil to households with an income of less than €1500 (49%)

The « more sensi�ve »
(N=426)

Climate is an important criterion for decision when they have the possibility
to choose between several des�na�ons, but also for their projec� o travel in 
2009.

Among them are overrepresented:
Young people between 18 and 24 years old (32% of them among themost

sensi�ve whereas they only represent 27% of the sample) ;conversely people 
over 60 years old are under represented

People who have children less than 16 (30%)
Those who live in the East and the Paris basin (respec�vely 36% and 32%)
People who live in households with a monthly income over € 3000 (32 3%)

The « less
sensi�ve »

The « more 
sensi�ve »

+-

Fig. 1 The sensitivity to climate, between two poles

Fig. 2 The importance of weather for destination choice and satisfaction. The most important elements for the
choice of a destination Read : 43% quote Bclimate or expected weather Bas one of the most important elements
in their decision. The weather features that could spoil the most a future stay Read: 76% consider that Brainy
weather^ could spoil their stay
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on the climate demands of tourists a reliable synthesis of benchmarks that would be usable for
such a purpose. Table 2 indicates some of the temperatures that have been identified in
previous research and on which most users usually focus.

The reason for the difference in the figures mainly lies in the methods (see Table 1) and in the
type and location of the destinations covered. Our research reinforces this general idea of dispersion.

The number of studies that have sufficient common points to be legitimately compared is
thus restricted. To further develop the arguments we focus here on a comparison between our
own study and (Rutty and Scott 2010). Table 3 compares selected features.

In terms of temperatures, the two studies give quite divergent results: a difference of 5 °C
for the upper threshold and of 8 °C for the lower one. What potential explanations are there for
such differences? The fact is that slight differences in the survey protocol (detailed compar-
isons are provided as supplementary data) exist for the:

– question asked and vocabulary, Btoo hot^ versus Bunacceptably hot in Rutty and Scott
(2010)

– definition of temperature, not corrected in our survey with humidity;
– sample (general population versus students)

Fig. 3 The temperature above which tourists consider it will be too hot during daytime, according to age, place
of residence, accommodation, the environment of the stay and activities. BFor this stay, from which diurnal
temperature would you consider the weather as too hot or too cold?^

Heat wave Cold and rainy period

Fig. 4 Changes in the planned stay in case of a forecasted heatwave or abnormal rainy and cold period

Climatic Change

Author's personal copy



– nationality: the tourists in Rutty and Scott (2010) study originate from Austria, Germany,
the Netherlands, Sweden and Switzerland; we only refer to French tourists. A few studies
have shown differences between nationalities whereas others, founded on statistical data

Fig. 5 Use of weather and climate information before departure

Table 2 Mean, Min/Max and Optimal temperatures for tourism, as identified in the literature

°C

Mean Daily

Monthly (Hamilton et al., 2004) 24

(Lise and Tol 2002) 21a

(Morgan et al., 2000) 27–30

Quarterly

Annual (Hamilton and Lau, 2005) 14

(Bigano et al., 2006) 16

Min/Max Diurnal max. (Gomez-Martin 2006) 22–28

(Dubois et al., 2009) 32

(Rutty and Scott 2010) 37

(Clausse and Guérout 1955) 25

(Besancenot 1989) 33

Daily/24 h max.

Monthly max.

Quarterly max. (Maddison 2001) 30.7

Diurnal min. (Dubois et al., 2009) 14

(Rutty and Scott 2010) 22

(Besancenot 1989) 16–18

Optimal Daily/24 h. (Rutty and Scott 2010) 27–32

(Scott et al., 2008) 20.5b-26.8c

a warmest month
b urban environment
c beach environment
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consider this phenomenon as minor (Lise and Tol 2002). (Scott et al. 2008) work on three
samples of students from Canada, New Zealand and Sweden shows significant differences
in their preferences when referring to beach tourism (3.6 °C), less for urban tourism
(0.6 °C).

– date of survey
– destinations: Ball^ for our research versus the Mediterranean (but excluding Southern

Shore (Egypt, Morocco) in Rutty and Scott. We consider all types of destinations,
showing, as other studies do, differences between urban, countryside, mountain and beach
environments (for the Mediterranean and elsewhere) (Lohmann and Kaim 1999; Mansfeld
et al. 2004; Scott et al. 2008))

– period of the year (spring, summer and autumn versus implicitly summer).

Even when we narrow the comparison, some still important discrepancies remain. In Fig. 6
the French population aged 18–24 planning a trip in a coastal resort in spring or summer is
compared with the opinion of Rutty and Scott’s sample of students from five Northern
European countries about a potential summer trip in the Mediterranean. The differences are
still very notable: the median is 34 °C with Dubois and Ceron, and 37 °C with Rutty and Scott
for the Btoo hot^ threshold, and respectively at 20 °C and 22 °C for the Btoo cold^ one. The
French sample appears clearly less tolerant to heat and more tolerant to cold.

Table 3 Comparison between Rutty and Scott (2010) and Dubois et al. (2009)

Selected features (Rutty and Scott 2010) (Dubois et al., 2009)

Sample

Population Students <30 years old All Internet users

Size N = 866 N = 1600

Countries covered Austria, Germany, Netherlands,
Sweden, Switzerland

France

Destinations North/East Mediterranean All

Travel period Implicitely summer Bbeach holidays^ Spring and summer and some autumn

Temperature results Too hot over 37 °C Too hot over 32 °C

Too cold under 22 °C Too cold under 14 °C
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Too hot (°C)above… Too cold (°C) below…

Fig. 6 Share (%) of the sample declaring a temperature as too hot (or Bunacceptably hot^) or too cold (or
Bunacceptably cold^). Source : Rutty and Scott (2010) ; Dubois et al. (2009)
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4.3 The issue of cognitive and perception filters

The lack of knowledge of perception bias is another limitation. Indeed, it is absolutely not
proven that the individual temperatures individuals declare would match those given by the
databases, even if they can be corrected by taking other parameters into account. No
benchmarking exercise of stated temperatures with reality has to our knowledge ever been
done. Whether tourists over or under estimate the actual temperatures (even when accounting
for humidity and wind), and to what extent, is unknown. Investigating through ex situ
questionnaires has the advantage of easing the access to large and potentially representative
samples compared to in situ studies through interviews. The drawback is that the researchers
have a poor cognition (if any) of the contextual conditions the tourists have in mind (con-
sciously or unconsciously) when they answer. Moreover in ex situ studies tourists are
questioned in very abstract conditions (distance and time), possibly on destinations they have
never experienced. Additionally, the Baverage daily temperature^ is a constructed abstract
notion.

4.4 Consequences for climate change impact assessment

Having shown the shortcomings of our knowledge, the pending question is whether the
scenarios that can be built for the future (Amengual et al. 2012) (Amelung and Viner 2006;
Cavan et al. 2006; Forland et al. 2013; Berrittella et al. 2006) make enough sense to be useful
to stakeholders. Naturally this does not question the large agreement on the idea that climate
change will deeply impact tourism (UNWTO, UNEP et al. 2008), but it does question to some
extent the utility and validity of the information that can be provided (Gössling & Hall 2006).

As explained above, the difference regarding the Btoo hot^ threshold is of 3 °C, for similar
surveys and similar samples (e.g. between Rutty and Scott (2010) and Dubois et al. (2009) for
18–24 years people in seaside tourist stays by the coast), can be explained by slight differences
in samples, in the way questions are formulated or in the interview protocol. Are any of the
two estimates reliable enough to be fed into scenarios? The 3 °C uncertainty is actually of the
same order of magnitude as the increase in temperature in the climate change scenarios (e.g.
for A1B used by Rutty and Scott (2010): 2.5 °C for 2046–2065, 4.5 to 6.5 °C according to
seasons for 2080–2099). Rutty and Scott (2010) deal with the modelling of climate conditions
in five beach destinations in the Mediterranean: Lanarca (Cyprus), Milos, Antalya, Nice and
Gerona. Out of these, two are already Bunacceptably hot^ in July and August; four become so
by the end of the century. Reducing by 3 °C the level of the threshold would suggest that all
five destinations would be Btoo hot^ by the end of the century (some being perceived probably
as Bfar too hot^). This also extends the period of unacceptability by one or three months in the
east Mediterranean. Considering such a degree of uncertainty would lead to a shift in
conclusions: they would rather be that the Mediterranean is already too hot for beach holidays
in the peak period, but the sample of tourists (if they care) accept it.

5 Conclusion

From a substantial representative sample of the French population (using Internet), this
research has provided some robust evidences of the weather preferences of tourists. Results
highlight the asymmetry between heat, generally perceived as positive or neutral, and rain,
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clearly repulsive for tourism and with more impact on decision making. They also allow a
better understanding of factors (age, type of tourism stay, accommodation, place of usual
residence) affecting the sensitivity to weather and climate. Recommendations concern further
research on climate preferences, but also the use of this knowledge in the modelling of the
economic consequences of climate change.

First, when comparing recent studies dealing with the temperature thresholds for tourism,
the clear conclusions are that

– their findings cannot be conveniently extended to other populations, destinations and
environments;

– in order to adequately generalise, in studies of stated climate preferences, an international
study using strictly common methodologies and representative samples across destina-
tions and populations would be needed;

– it is preferable to account for a set of factors (temperature, precipitations, etc.) rather than
for the sole temperature parameter to express climate preferences. The use of complex
indexes such as the Tourism Comfort Indexes and the new generation of derived indexes
is useful, all the more if these indexes are adapted to different forms of tourism (Dubois
et al. 2015a, b; Dubois et al. 2015a, b)

– methods to define such indexes should combine stated preferences and expert knowledge.

The above discussion reminds there is a difference between the assessment of the modifi-
cations of natural ecosystems under climate change and that of the effects of climate change on
human activities, among which tourism can be considered as an iconic example. The reactions
of elements of an ecosystem (e.g. birds) can be seen as more deterministic: at a macro-temporal
and spatial scale when the climatic conditions change, the boundaries of the species will follow
(as far as they can) (Dormann 2007). In contrast, the reaction of tourists depends not only on
climatic conditions that are not limited to temperature and on which they can act (the
generation of artificial environments: e.g. snowmaking). The response also depends on the
representations they have of climatic items and how they translate such representations into
decisions and behaviours. This explains that physical conditions and expert judgment are less
apt to be fed directly into scenarios than they are in other domains.
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