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abstract - Climate change mitigation involves setting long term policy objectives, for 2050 or even 
2100. Future studies can be a tool for decision making, by analysing the different parameters influenc-
ing current and future issues, by evaluating the effort required to curb the greenhouse gas emissions 
of tourism and transport, and by designing coherent combinations of instruments allowing to reach 
targets such as a reduction by a factor 4 of emissions. The aim of this paper is to assess critically 
existing research in the field of future studies linking tourism and transport, to examine what kind of 
tourism and leisure would be possible for the French under the constraint of a reduction by a factor 4 
of emissions, by building a back casting scenario. Furthermore, we describe the potential implications 
of such a scenario in the field of infrastructure development, technological improvement, but also of 
lifestyles and cultural change.

1 introduction

The purpose of this paper is to confront the future of leisure and tourism mobility 
to environmental constraints and sustainability objectives. It focuses particularly 
on greenhouse gas emissions whose mitigation is increasingly recognised as an 
overwhelming factor of future environmental policies (IPCC 2001, Stern Review 
2006). Tourism and recreation account for a growing share of the emissions from 
transport, which themselves represent a growing share of national emissions. Also 
it has been shown that, for tourism, the emissions from transport dwarf those from 
accommodation and activities at the destination (Becken et al. 2002, EPA 2000, 
Gössling et al. 2005). Since international air transport is not included in the Kyoto 
protocol though air transport is responsible for more than half of the contribution 
of tourism to global warming (Peeters et al. 2007), the issue of emissions from tour-
ism has been largely ignored.
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Recently some research has been published, focusing on describing the current 
situation (Becken et al. 2006, Becken et al. 2002, Dubois et al. 2005a, Gössling et 
al. 2005, Hoyer et al. 2001, Hoyer 2000, Kruger Nielsen 2001): What are tourism 
transport emissions, according to the modes of transport, the destinations, the types 
of tourism and of tourists? Understanding the present and the past is a prerequisite 
to research on tourism futures. The next logical phase has been to examine the 
current trends are leading to. This type of analysis can focus on the medium term 
(2020 or so), which is quite sufficient to show that the future is not sustainable 
(Peeters et al. 2004, Peeters et al. 2007). Such forecasts often point to deadlocks 
and express the need to develop alternative visions of tourism and transport, in the 
medium and long term. It is then necessary to bridge with long term scenarios on 
the global environment whose time-horizons often range from 2050 to 2100 and 
to show what a sustainable future could be. Such a picture of the future should 
be internally coherent (diverse coherent pictures are though possible), and should 
focus on “feasibility”, confronting scenario stories with issues such as technical fea-
sibility, funding and investment, social and political acceptability.

Our approach to future studies combines modelling and building scenarios. 
The two have been frequently opposed, since French ‘prospective’ has been histori-
cally sceptic regarding modelling and planning, accused to consider either that the 
‘future is written’ or that it can be totally controlled. Thus, future studies tried to 
transcend conventional deterministic models of change. Our approach is driven 
by a focus on demand, investigating its economic, social and cultural drivers, and 
paying in particular attention to the trade-offs between the various uses of time, 
an issue frequently overlooked when dealing with tourism and leisure mobility. We 
propose the hypothesis that the substitution potentials between the uses of time, 
including between tourism and home-based leisure, could give a way out of many 
environmental deadlocks, providing ruptures in tourism and recreation behaviours 
are accepted. 

2 methods

2.1 tourism and transport, qualitative and quantitative methods
Our work consists in building scenarios which combine a future analysis (‘prospec-
tive’: De Jouvenel 1964, Godet 1997, Hatem 1993) of tourism and transport. 
While there are many future studies dealing with transport in the long term 
(Conseil Général des Ponts et Chaussées 2006, DATAR 2003, ENERDATA 
1999, ENERDATA 2004, Futuribles 2005, Henderson et al. 1999, Lyons et al. 
2000, WBCSD 2004, Wedantham et al. 1998), few do so with tourism and rec-
reation (Ceron et al. 2005, Dubois et al. 2005b). Still, a rich literature on trends 
and emerging behaviours exist in this field (Commissariat Général au Plan 1998, 
Urbain 2002, Urry 1995, Viard 2002a, Viard 2002b). This means we endeavour 



163

to integrate one field (tourism and recreation) with another (transportation). In 
the former, thinking appears to be generally qualitative even though large statistical 
data bases are available. In the latter, contemporary research on the future has been 
more based on quantitative approaches. 

Future research is currently evolving. Some scientists and practitioners try to 
develop its scientific basis (Glenn et al. 1999, Mermet 2003, Mermet 2005), 
while others still consider it as a collection of practical tools which are output ori-
ented rather than knowledge oriented. Global assessments such as the Millennium 
Ecosystem Assessment (MEA, 2005), UNEP Global Environment Outlook (UNEP 
2002), or the IPCC SRES scenarios (IPCC 2000) provide a state of the art of this 
field. The integration of narrative discourse (qualitative) and figures (quantitative) 
appears as one of the main challenges facing the discipline. In the framework of 
the MEA, Raskin et al. (2005) sorted existing global scenarios studies into ‘model-
ling-based’ and ‘narrative-based’ and state: “The	 development	 of	 methods	 to	 blend	
quantitative	 and	 qualitative	 insight	 effectively	 is	 at	 the	 frontier	 of	 scenario	 research	
today...	Narrative	offers	texture,	richness,	and	insight,	while	quantitative	analysis	offers	
structure,	discipline,	and	rigor.	The	most	relevant	recent	efforts	are	those	that	have	sought	
to	balance	these.”

Considering this debate, we feel it useful to unpack the process of scenario build-
ing into a few components/steps on which scenarios more or less dwell according to 
the qualitative or quantitative orientation of the work. These are: ‘Scenarios stories’ 
(1), starting from a guiding principle, and articulating economic, societal, cultural 
‘Trends’ (2), variables and quantitative ‘Parameters’ (3), feeding some ‘Models’ (4) 
that produce quantitative ‘Results’ (5) which can be interpreted as ‘Impacts’ (6). 
Narrative works tend to privilege steps (1), (2) and (6), while quantitative works 
insist on steps (3), (4), and (5). 

Table 1 gives a short description of the steps. The numbering of steps is not 
chronological. All scenario development exercises start with a description and 
analysis of the past and present trends. The bifurcation comes from the diverg-
ing representations of this initial assessment: a model for quantitative scenarios, 
a systemic representation of variables in qualitative ones. The range of methods 
is very diverse. Some works insist on the elaboration of strong guiding principles, 
framing scenarios from which trends and impacts are deduced. Others start with 
a description of expected futures, and elaborate scenario stories to reach this goal 
(back casting exercises). In short, models produce impressive figures and numbers, 
but with a low linkage to the socio-economic context which is deemed to allow the 
combination of parameters they use, while narrative scenarios are totally embedded 
in this context, but their results, if quantified at all, are poorly justified by a formali-
sation or by the linkages between trends and parameters, e.g. the linkages between 
the ageing of population and the evolution of departure rate on holidays.
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1. Scenario  2.Trends 3.Model 4. Model 5. Results 6. Impact of 

    stories   parameters    scenarios

e.g. «  » Economic Number of trips More or less Passenger km Congestion

business as    sophisticated GHG-

usual… Social Average distance  emissions Noise -Climate  

 Environmental    change

 Cultural, e.g.:  Modal split Different Number of

 economic growth, Load factor combination trips by
  population ageing Elasticity of parameters transport

   determine  mode

   different 

   scenarios … 

Table	1:	The	components	of	a	scenario	analysis.

Rather than on the quality of the modelling, our efforts concentrated on the 
improvement of the linkages between the components of a scenario analysis (the 
three ellipses in Figure 1): e.g. how can the relationship between each individual 
societal trend (economic growth and departure rate, reduction of working time and 
departure rate, etc) be documented from the bibliography or from statistics? How 
can a set of trends be assembled/combined into coherent scenario stories with a 
guiding principle? How can the results obtained by the model be translated into 
impacts: e.g. establishing a relationship between the number of pkm (passenger 
kilometres) travelled and the congestion of infrastructure. The steps from 1 to 6 in 
Figure 1, correspond to the chronological order chosen in our work: building the 
model, then analysing possible future trends and their impact on model parameters, 
etc. In a step ‘0’ - analysing past and present trends - the most important factors for 
change (trends) have been selected so as to develop the model.

Figure	1:	The	steps	in	creating	scenarios	and	analysing	impacts.
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2.2 modelling
We limit our field of research to recreation and to the leisure tourism of French 
residents in France and abroad, thus excluding Foreign visitors to France, as well 
as business travel. Rather than examining future developments of tourism and lei-
sure mobility by projecting mean values or elasticities into the future, which seems 
inappropriate for a long term future of 2050 (ENERDATA 2004), we chose to 
analyse the future of different mobility patterns, empirically designed so as to seize 
the potentials for behavioural evolution identified in the current bibliography on 
tourism (emerging trends, such as bi-residentiality, already observed in the tourism 
demand). 

We thus first defined five types of mobility (Ceron et al. 2005), characterised by 
a mean distance of trips, and a number of trips referring to current statistical data:
• very long distance mobility (distant Europe + overseas)
• long distance mobility (France + neighbouring countries)
• outings (excursions + week ends nearby)
• bi-residential mobility
• short distance leisure mobility

These types of mobility are combined (in various proportions) into five patterns, 
with a modal breakdown:
• conventional traveller
• great traveller (Parisian…)
• home-centred
• bi-residential
• home bound.

The model thus divides the tourism and leisure mobility demand into 100 seg-
ments (5 patterns by 5 types of mobility by 4 transport modes). To each transport 
mode corresponds GHG emission factors.

This process has led us to take some distance with several usual statistical catego-
ries of tourism and recreation, since, for instance, neither nights spent away from 
home, nor crossing a border are satisfactory criteria to assess the environmental 
impacts of current or future behaviours. The types of mobility we use therefore mix 
traditional categories (e.g. long distance mobility is a mix of international tourism 
in neighbouring countries, and domestic tourism in seaside or mountain resorts). 
Conversely, changes in the distance of trips, in their destinations, the length of stays 
etc. can show that the benefits expected from a tourist trip or its environmental 
impacts are evolving. 

The model allows shifting from an individual approach of demand as described 
above to a global approach, based on the mobility of households. For year 2000, 
the model was calibrated with existing databases giving the number and modal 
breakdown of tourism trips and pkm travelled for tourism and leisure. For 2000, 
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air transport represented for instance 61% of tourism and leisure related GHG 
emissions; 9% of “great travellers” households were responsible of 32% of those 
GHG emissions.

2.3  sensitivity analysis
After this step we examine how the situation in 2000 could evolve to 2050 follow-
ing the changes occurring within six categories (see Table 2) and 13 factors (see 
Figure 2). For each factor, a ‘central’ (business as usual) assumption was defined, 
as well as ‘high’ and ‘low’ assumptions, regarding their possible effects on GHG 
emissions. For example, a context of global peace and prosperity is an incentive to 
travel more (‘high’ assumption) and contrasted to this, global terror and instability 
would very likely lead to a decrease in international mobility (‘low’ assumption). 
Each assumption of each factor is accompanied by a ‘micro-story’ or a ‘description’; 
these basic blocks are assembled into scenarios storylines.

Figure	 2:	 Potential	 individual	 effects	 of	 factors	 on	 tourism	 and	 leisure	 pkm	 travelled	 by	 2050.	 Square:	
central	hypothesis,	Line:	low	and	high	hypothesis.	

2.2 forecasting and back casting
Research into the field of transports usually relies on the most common methods 
of future studies (i.e. scenarios in a forecasting perspective) but climate change 
issues have lead to call on other approaches such as back casting, so as to be able 
to deal with issues linked to the stabilisation of GHG emissions at an acceptable 
level (ENERDATA./IPP/ECN/STE-Juelich/Verbundplan 2002, Radanne 2004, 
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Stern Review 2006, Swart R.J. et al. 2004, Tyndall Centre 2005). Actually, both 
approaches can be useful to design a more sustainable tourism mobility: contrasted 
forecasting scenarios can help identifying risks and potentials for actions, while 
back casting scenarios allow assembling ensembles of measures and policies in a 
coherent way.

We first built a ‘central’, business as usual (BAU) forecasting scenario. For this 
we used individual ‘central hypothesis’ on factors, though avoiding contradictory 
situations and double counting. 

Two extreme forecasting scenarios, a low emission scenario named ‘A conflicting 
de-development’, and a high emission one, named ‘The world is ours’, were built 
based on ‘low’ respectively ‘high’ hypothesis for the factors. The scenario ‘guiding 
principle’ is deduced from assembling the ‘micro-stories’ describing the future for 
each of the factors. Facing the BAU scenario, we built a sustainable development 
back casting scenario based on a reduction by a factor four of nation-wide emissions 
by 2050. This is a governmental objective (De Boissieu 2006)) which derives from 
a stabilisation goal of all greenhouse gases at a level of 550 ppm, itself reflecting a 
supposedly acceptable increase of 2°C in global mean temperatures; similar goals 
are set in the UK or in California (Stern Review 2006. 

The definition of the targets for tourism and leisure is a critical issue. First, the 
emissions of international aviation related to tourism were added to the results of 
the calculations under the UNFCC framework, to define both French overall emis-
sions in 2000 and the target for 2050. Second, the construction of the scenario was 
preceded by a discussion on how tourism and leisure should be treated in a sustain-
able future . To what extent should these kinds of mobility be privileged or not, 
owing to their valuation by society, and to the particular difficulty to curb some of 
their emissions (lack of substitute fuels for aviation)? A target of 13 Mton CO2-e 
in 2050 for leisure and tourism transport was retained, which corresponds to a 
factor 3 reduction for tourism and leisure. Third, though climate change appears 
as an overwhelming concern, it has to be weighted against economic and social 
dimensions of sustainable development (e.g. an equitable access to mobility) and 
other environmental dimensions such as, in the present case, noise, the congestion 
of transport systems and of the European sky or the availability of fuel resources. 
Thus, seven objectives, derived from the ‘Mobility 2030’ exercise of the World 
Business Council for Sustainable Development (WBCSD 2004) were considered 
as the requisites of a sustainable mobility scenario.
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WBCSD Objectives Sustainable development scenario objectives
Limit transport-related GHG emissions to  Include tourism transport in a factor 4 reduction
sustainable levels strategy of GHG emissions in France

Narrow the «mobility opportunity divides»…. Increase the holiday departure rate

Preserve and enhance mobility opportunities for  The choice of a factor 4 reduction of GHG
the general population of both developed and  emissions leaves room for developing countries
developing-world countries  to increase their mobility

Ensure that the emissions of transport-related  The trend is to a reduction of conventional
conventional pollutants do not constitute a  pollutants a) with the enforcement of European
significant public health concern anywhere  standards, b) with a reduction of tourism 
in the world transport by road. An attention should however be  
 paid to feed-back effects between GHG reduction  
 and conventional pollutants

Reduce transport related noise Stabilization or reduction of road transport in the  
 scenario; concern about rail-related noise
Mitigate congestion Stabilization or reduction of road transport ; 
 concern about rail congestion

Significantly reduce the total number of road  a) Stabilization or reduction of road transport
vehicle-related deaths and serious injuries compensated by less hazardous collective transport
 b) Improvement of road security measures (speed  
 limitations)

	Table	2:	Seven	objectives	for	a	sustainable	mobility	scenario.
Source:	WBCSD	2004

The combination of trends enabling to reach these goals is expressed in the sce-
nario storyline and, using the model, leads to a breakdown of household mobility 
between different types of mobility and transport modes.

Table	3:	(	on	opposite	page)	Factor	four	scenario	summarised	storyline
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Category/Subcategory Trend by 2050
Demographics 
Population	growth French population: 57 millions
Ageing	of	population 29% over 65 years and 18% over 75 years. Reduction of departure  
 rate, increase of collective means of transport
Generational	effect New generations (below 50 years old) travel less (economic constraints,  
 cultural change) than older ones used to travel at the same age
Evolution	of	family	structure Moderate decline of number of persons per household
Economics 
Economic	growth Annual rate 1,5%-2%. A substantial part of additional revenue is  
 devoted to the reshaping of the economy (habitat) towards more  
 sustainable patterns: more demand for tourism mobility, but less  
 than in the BAU scenario.
Unemployment	&social	insecurity More equalitarian distribution of income, voluntary policies 
 regarding access to holidays: increase of departure rate in the 
 conventional pattern
Diminution	of	working	time Moderate diminution. Pressure on workers (many retired people).  
 Additional spare time mainly devoted to proximity leisure
International context Current situation prolonged. International tensions not really  
 refraining from travelling
Transport technology & policy 
Technology Strong technological progress. Energy efficiency improves by 60% for  
 air transport, 70% for cars, 50% for train and 35% for other modes
Infrastructure	choices Fast European spreading of high speed train networks, renewal of  
 secondary lines, transport on demand, quality inter-urban bus 
 transport, no more the development of regional airports
Transport	pricing	 Heavy taxation of air transport (100-200 euros per seat. End of  
 the low cost model in Europe. Increased cost of road transport (fuel  
 cells are still costly, high price of fuel). The competitiveness of train  
 is improved
The tourism market More organised trips involving collective means of transport (train),  
 tour-operators more involved in leisure near the home. New soft- 
 mobility or long stays products
Society and lifestyles 
Habitat High environmental quality habitat, not more comfortable (smaller  
 homes, due to environmental constraints), high level of public  
 investment in urban environments, gardens, suburban natural  
 spaces, cultural activities
Cultural	change ‘Slowing down’ of mentalities and end of hyper mobility patterns. Trips  
 are more exceptional. More home-centred lifestyles, in which very long  
 distance travel is a rare but highly prepared and satisfying event. 
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3 results and discussion

3.1 a quantification of tourism and leisure mobility: its impact in a 
 sustainability scenario
The scenario shows it is possible to accept a moderate increase in tourism and 
leisure mobility, even under these strong constraints. Overall tourism and leisure 
mobility reaches 291 billion pkm in 2050, which is 34% more than in 2000 (the 
business as usual scenario leads to 742 billion pkm).

The increase in individual distance travelled per year is only 12% (up to 4553 
pkm per year for leisure and tourism purposes), the remainder of the growth of the 
total is caused by the increase of the population. These results reflect the positive 
values related to tourism (contacts between people etc.), which are preserved in the 
scenario. Nonetheless, a reduction of the environmental impacts and a compliance 
with other dimensions of sustainable development imply that such results can only 
be reached through a considerable redistribution of mobility between the types of 
trips, transport modes and categories of tourists. For example very long distance 
mobility (overseas travel by air) is globally maintained almost at the same level as in 
2000, where it would grow at a fast pace in the BAU scenario. Another difference 
is that long haul trips are more equitably shared. First, the scenario accepts a fall of 
20% in the mean distance of trips, driven by an increase in the cost of air travel. 
One intercontinental trip a year for 10% of households in 2000 is replaced in 2050 
by one intercontinental trip every seven years for 70% of households. Long distance 
mobility decreases (0.67 trip per year and per individual compared to 1.2 in year 
2000). This is largely a consequence of the level at which very long distance mobil-
ity is maintained, and related to the assumption that exoticism will remain more 
attractive than traditional European resorts. An increase in outings compensates 
the fall in long distance mobility (3.7 outings per individual compared to 1.99 in 
year 2000). Leisure near the home is another manner to compensate: this type of 
mobility doubles by 2050. 

So, two main factors characterise the sustainable development in this scenario. A 
change in tourism/leisure behaviour and habits, and a change in the modal share. 
Compared to 2000, when train and bus had only 14% of the market shares (in 
pkm), these two transport modes represent 51% in 2050 (Figure 3). Aviation, by 
far the most polluting in terms of GHGs is limited to 19%.
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Figure	3:	Modal	split	in	the	sustainable	development	scenario.	Breakdown	of	pkm	for	all	distances	in	2000	
(inner	circle)	and	2050	(outer	circle).

GHG emissions

A constraint of 13 Mton CO2-e (one third of the amount in year 2000) from tour-
ism and leisure in 2050 was set as a target. The BAU scenario would lead to 80 
Mton CO2-e. Emissions per person, a fall by 71% with respect to the amount in 
2000.

Access to recreation and tourism

The departure rate for tourism reaches 71% (68% in year 2000), which is not the 
maximum attainable, but yet represents a serious social progress if the ageing of the 
population is taken into account. Those who want to travel and are physically able 
do so. Most of the financial and professional obstacles to (sustainable) mobility are 
overcome. This scenario not only endeavours to maintain mobility at a level com-
parable to that of year 2000, but also redistributes it socially. Furthermore it also 
considers that enriching travel experiences (i.e. increasing the welfare content of an 
average tourist trip) would lessen the dreams of hyper mobility. 

Noise and congestion

The development of pkm for each mode gives the basis to analyse the impacts of 
the scenario regarding noise and congestion. As the scenario shows a decrease of the 
modal shares of planes and cars, its effects on the congestion of skies and interurban 
road links, as well as on noise are expected to be positive. The same cannot be said 
for rail transport which, for tourism and leisure purposes, increases by 250% on 
interurban links and is nearly multiplied by ten within urbanised areas. This poses 
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severe problems in terms of noise and space availability: additional space for rail 
infrastructure is difficult to find since in the meanwhile, according to the scenario, 
urban car transport for tourism and leisure remains stable (+5%).

Figure	4:	Development	between	2000	and	2050	of	tourism	transport	(pkm)	by	transport	mode	and	type	of	
traffic	–	Sustainable	development	scenario.
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Conventional pollutants

The modes of transport the scenario favours call upon electricity (trains, tramways 
etc.). This probably reinforces the arguments for a massive boosting of nuclear 
energy which does not emit GHGs but has other potential drawbacks, and is 
probably more in France than elsewhere a core question of the energy debate (De 
Boissieu 2006). The decrease in car traffic linked to tourism (-32%), combined 
with an improvement of energy efficiency also contributes to lowering conventional 
pollutants emissions 

Safety

The modal shift from car transport for tourism to rail and general measures such as 
speed limits will have a favourable impact.

Miscellaneous

The scenario should also have other environmental impacts such as an increase of 
the fragmentation of natural habitats owing to the new rail infrastructures, or an 
additional pressure on countryside nature with the development of recreation facili-
ties next to the home.

3.2 Pathways for a sustainable tourism and leisure mobility: key 
 potentials for emissions mitigation
The BAU scenario leads to an unacceptable future, owing to a doubling of GHGs 
emissions which, added to those of other activities lead to an unsustainable world. 
Some analysts dealing with decarbonisation react to these prospects by suggesting to 
largely give up international and long haul tourism (Hoyer et al. 2001). This can be 
viewed as a logical answer and, somehow, the fact that this would be ‘socially unac-
ceptable’ cannot be considered as a counter argument because there is no possibility 
to negotiate with the laws of physics that govern climate change. We nevertheless 
think there is a obviously a wide variety of possible factor 4 scenarios (ENERDATA 
2004). They can for example put the emphasis on solar energy and biomass or on 
nuclear energy, or make different societal choices (e.g. elitism in travel versus more 
equalitarian perspectives). All of them, including ours, have the merit of showing 
the extent of the changes that are necessary. They also show that the possibilities to 
act on each variable have all their own limits. The factor 4 scenario we have built 
refers to reasonable prospects for each factor of change and avoids the mentioned 
limits by using a combination of technical developments (not sufficient alone…), 
economic and behavioural changes (indispensable…). 
• Technology. We are fairly confident that the environmental deadlock associated 

with air travel is technically insurmountable for the next fifty years. This convic-
tion is founded on a massive literature from eCLAT members and others (De 
Boissieu 2006, ENERDATA 2004, Giblin 2005, Godard 2006, Gössling 2003, 
Graham 2000, Olsthoorn 2001, Peeters 2002, Penner et al. 1999, Tyndall Centre 
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2005, Wedantham et al. 1998, Whitelegg et al. 2004, see also the Chapter 1 in 
this book). The prospects for the other modes of transport (rail and GHG neutral 
road transport) are less reliable. Regarding rail transport, the consensus among 
scientists seems weaker than for air transport, owing in particular to different 
national contexts. To reduce GHG emissions for car transport, the scenario sup-
poses a mix of alternative solutions implying energy sources (biofuels, hydrogen, 
GHG neutral electricity) and technologies (fuel cells, hybrid vehicles) The share 
of each alternative solution in the mix is disputable. The feasibility of a hydrogen 
economy is highly debated (McDowall et al. 2006), as well as its applications to 
car transport through fuel cells (Romm 2006). Also the advantages of bio fuels 
are not as obvious as they seemed at first (Holden et al. 2005). Moreover, even 
if these alternative solutions progress, it is likely that the pace will not be fast 
enough to meet the demand from all sectors and activities. To what extent will 
the demand from tourism and leisure be prioritised? Would it, for example, be 
wise to attribute the electricity from wind to personal transport (through hydro-
gen and fuel cells) if this implies maintaining electricity production from coal to 
feed other activities (Rameshol et al. 2006.) In that case, hybrid vehicles relying 
partly on petrol might be a better global alternative as the electricity can be used 
more efficiently elsewhere. In spite of these constraints, our scenario relies on 
relatively optimistic prospects (GHG efficiency gains ranging from 35% to 70% 
depending on transport modes).

• Infrastructure. The scenario relies on a strong development of the entire European 
network for high speed trains (including new or renewed services such as sleep-
ers), to provide an alternative to air transport on distances up to 3000-4000 km. 
This would naturally imply a considerable investment, not easily affordable for 
slow-growth economies like European ones. Furthermore building such infra-
structures takes time for technical and social reasons. Is there an alternative to the 
emphasis the scenario puts on rail? Could another balance with road transport be 
envisaged ? How can the deadlock of rail transport in cities the scenario leads to 
be dealt with? All this calls for a real revolution in ways of thinking and priori-
ties to overcome difficulties currently considered as insurmountable, such as the 
common deficit of rail networks for example (DATAR 2003).

• Economy. No massive modal shift will occur without a thorough internalisa-
tion of the environmental and social costs of transportation. The scenario relies 
on a heavy taxation of air transport, high enough to discourage the use of the 
plane, especially on medium distances. Such a choice obviously has some heavy 
sectorial implications and it will be necessary to choose between conflicting 
objectives: for example between mitigating GHG emissions and developing 
the aviation industry (Tyndall Centre 2005). Stemming from this dilemma, an 
important question is whether the high technological capacity acquired by the 
aviation industry could shift its focus toward developing new sustainable means 
of surface transport systems? Why couldn’t the aviation industry be implied in 
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building new types of cars or trains when the oil industry itself will not hesitate 
to diversify within a few decades? Could tour operators yield more profits from 
new products, implying longer stays, and thus more local spending and less 
dependence on air transport?

• Society and culture. The key point is the need to introduce a new culture of trav-
elling. In short, how can we have people travel less, even if they have time and 
money? The assembly of household travel patterns pictures the lifestyles of a soci-
ety. How could the travel patterns defined in the scenario, implying less frequent 
trips and longer stays, as well as a shift from very long and long distance trips to 
outings and short distance leisure mobility be attained and spread? Looking at 
the strong changes between current tourism and tourism fifty years back, proves 
strong change to be possible (Boyer 2005, Viard 2002a). The novelty rather lies 
in the fact that the scenario depicts a future which is in many ways a rupture 
with the current trends of tourism and leisure demands and with the contempo-
rary desires of the greater part of the population (more frequently, further away, 
faster). These desires are, however, to a large extent shaped by the industry in 
terms of cost, appeal and marketing efforts. Facing this situation, the emerging 
trends (‘slow tourism’, one high quality holiday every two years), favourable to a 
sustainable tourism development seem quite anecdotal and frail. When will it be 
necessary that significant ruptures with current trends start to appear (see for an 
extensive analysis Stern 2006)? One can of course back cast mid-term pictures of 
tourism from the outcome in 2050. But this does not tell much about the imple-
mentation of such intermediate goals especially if they require that we change 
our behaviour immediately, discard some habits we value and stop dreaming to 
a future which has hitherto been desired and advertised as accessible (KUONI 
et al. 2006, Thomson no date)? Nothing will happen without a gain in people’s 
consciousness. Lifestyles cannot be changed without people’s consent and with-
out an improvement of living conditions at home to a point that it will at least 
moderate the desire to leave. On those points, we must admit that potentials for 
action (environmental education, advertisement) appear weak compared to the 
issues. The ideal solution would be to offer a range of services (common trans-
ports etc.) and amenities (urban recreation), attractive enough to divert people 
from travelling far and/or frequently. This is partly illusive because appealing 
recreation near the home will not annihilate the call for exotic destinations and 
also since such voluntary policies seem to governments financially out of reach. 

4 conclusion: recommendations for policy and further research

This paper shows that under a constraint of complying with a fourfold reduction 
of GHG emissions nationwide by 2050, maintaining the access to holidays and 
to some extent to long haul leisure travel is feasible. This is by no means a trivial 
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conclusion. This picture of tourism and leisure mobility implies modifications in 
lifestyles and technology which do not seem to outpace the extent of changes our 
societies have known throughout the last half century. It is clear that the changes 
called for contradict present trends, which spontaneously casts some doubts on 
their feasibility. Facing such scepticism it must be reminded that if our societies do 
not regulate themselves they will face more unwanted, far harsher regulations driven 
by external events (see for example Stern 2006). The mix of solutions to reach a 
factor four goal for the economy and a factor three goal for tourism (see above) pre-
sented here is not unique and can be debated. The feasibility of each of the changes 
of trends we suggest can of course be disputed, but it is clear that if less is demanded 
from one type of change (e.g. increasing less the modal share of train) compensation 
needs to be sought elsewhere (e.g. less pkm by plane or less total tourism and leisure 
mobility). Identifying such key trade-offs and assessing the constraints and social 
impacts will be a logical follow up to our research.

Another development could be to build on this attempt to combine narrative 
and quantitative approaches of future studies. First by using a more comprehensive 
critical methodological assessment of tourism and transport scenario exercises: 
assumptions (e.g. optimistic assumptions on technological progress) and methodo-
logical starting points (quantitative scenarios produced through a combination of 
parameters, without preliminary analysis of the socio-economic context justifying 
the choice of such parameters) should be debated. Second, by formalising the meth-
ods described above, exploring their potentials, for example to produce unexpected 
but realistic scenario storylines and to test the impacts of different combinations of 
basic assumptions. Third by improving the modelling by processing national tour-
ism and transport surveys, allowing to produce means (distance travelled by types 
of mobility), typologies (of travellers) or to check whether the emerging trends in 
mobility, observed and described by tourism sociology, can be statistically identified 
and quantified.
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