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RESEARCH ARTICLE

Where does environmental sustainability fit in the changing
landscapes of outdoor sports? An analysis of logics of practice in
artificial sport landscapes
Erik Backman a and Daniel Svensson b

aSchool of Health and Welfare, Dalarna University, Falun, Sweden; bDepartment of Sport Sciences, Malmö
University, Malmö, Sweden

ABSTRACT
Environmental sustainability in sport is an increasingly important issue. In
this paper, we want to highlight a specific phenomenon, namely
artificially constructed landscapes and the outdoor sport activities that
take place therein. More specifically, we are interested in the logics that
govern peoples’ practice of sport in such artificial landscapes and what
challenges with regards to environmental sustainability that follow from
these logics. The purpose of this paper is to identify what individual
athletes perceive as meaningful logics when practicing sport in artificial
landscapes and to analyse and discuss potential environmental
consequences of these logics. The sports we focus on are cross-country
skiing and canoe slalom, two sports that historically have been
dependent on specific geographies and contexts. We build on two
research questions: What logics of practice govern individual athletes’
practice of sport in artificial landscapes? And what environmental
challenges are potential consequences of the logics that are expressed
by the athletes? Our findings indicate that the logic of performance is
dominant for the sport practitioners who train in artificial landscapes, at
the expense of perspectives such as nature experience and
environmental sustainability. If performance is key, then the role of the
training landscape is also first and foremost to present the best possible
conditions for performance. But if the athlete/exerciser see their
training as a means of experiencing nature, then other values than
performance and comparability can become more important. When the
environmental impact of individual athletes and of the artificial
landscapes in which they do their training come under increased
scrutiny, the role of logics of practice in the sport and movement
culture needs further attention. Being aware of nature and the
environment is also a logic that could be found meaningful in the
process of making sports more sustainable.
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Introduction

In this paper, we want to highlight a specific and contemporary phenomenon, namely, landscapes
that are artificially constructed by humans and the outdoor sport activities that take place therein, for
example, in the form of surfing, climbing, downhill skiing and cross-country skiing (Salome et al.,
2013; Sandell, 2011, 2016; Sandell & Öhman, 2013; van Bottenburg & Salome, 2010). More specifi-
cally, we are interested in the logics that govern peoples’ practice of sport in these landscapes
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(Bourdieu, 1990; Engström et al., 2018), and further what challenges with regard to environmental
sustainability that follow from these logics.

Sandell (2011) uses the concept of decontextualisation, with which he refers to the renegotiation
of the context for several outdoor sports as they are currently taking place in artificial landscapes.
This tendency of decontextualisation of landscapes for sport is one piece in the puzzle to understand
the complexity and ambiguity built into the growing and multifaceted research field of sport,
outdoor recreation and environmental sustainability. While much of the important work within
this field is made from institutional, structural and societal approaches (e.g. Humberstone et al.,
2016; McCullough & Kellison, 2017; Wilson & Millington, 2020), studies that take individual sport prac-
titioners’ perspectives on how their practice relates to environmental issues, is still underdeveloped
(see e.g. Evers, 2019; Humberstone, 2011 for exceptions). We should add here that while growing
and recent research on the relationship between sport and environmental issues also build on
eco-centric and ‘more-than-human’ perspectives (see e.g. Merchant, 2020; Thorpe et al., 2021), our
perspective in this paper is human-centric, a positioning that is often taken for granted.

In order to understand what individuals perceive as meaningful in their practice of sport, we have
been inspired by Engström et al. (2018) and their division of logics within the sport and movement
culture. Engström et al. (2018) build their ideas on Bourdieu’s (1990) concept logic of practice and
argue that the logic of a sport, or a movement culture, is shaped by the meeting between the indi-
vidual embodied dispositions (habitus) and the activity’s underlying meaning for the individual in a
certain situation.

Bearing in mind that it is individual sport practitioners’ choices and behaviours that finally deter-
mines the environmental impact of sport, more knowledge is needed about individual practitioners’
perspectives. The purpose of this paper is to identify what individual athletes perceive as meaningful
logics when practicing sport in artificial landscapes and to analyse and discuss potential environ-
mental consequences of these logics. The sports we will focus on in this study are cross-country
skiing and canoe slalom, two sports that historically have been dependent on specific geographies
and contexts. We intend to answer the following research questions:

(1) What logics of practice govern individual athletes’ practice of sport in artificial landscapes?
(2) What environmental challenges are potential consequences of the logics that are expressed by

the athletes?

Decontextualisation of landscapes for outdoor sport

Landscapes for sport are products of the modern society (Bale, 2006). The decontextualisation of
landscapes (Sandell, 2011) can be seen as a process that is intertwined with the sportification of
activities. Sportification (Dunning, 1999; Elias & Dunning, 1986; Guttman, 1978) is a widely used
concept for explaining how sport has developed from being a ritual into becoming more specialised,
rationalised, standardised, organised and quantified (Breivik, 2010; Fahlén, 2006; Goksøyr, 1988;
Lippe, 2001; Pfister, 2007; Svensson & Sörlin, 2019). This is not least evident when it comes to
arenas and playing fields. Outdoor sports, which historically had strong ties to nature and were con-
ducted in landscapes with only a limited degree of adaptation, are now increasingly using special-
ised arenas (Sandell, 2011, 2016; Sandell & Öhman, 2013).

For example, a cross-country ski track is not what it used to be. While the cross-country skiers in
the mid-twentieth century made their own tracks manually (Sandbakk, 2017; Svensson, 2016),
today’s cross-country ski tracks are machine-made and often made with artificial snow. This requires
extensive advanced technology (snow cannons, pumps, snow groomers), water and many working
hours. Cross-country ski tracks are made according to certain standards defined by the International
Ski Federation (FIS) and national and regional federations. On the FIS website, there are guidelines
regarding how and when to salt a cross-country ski track, and how to design the team areas during
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competitions (FIS, 2021). Somewhere in this process, a cross-country ski track is re-interpreted as a
well-defined sports arena rather than a landscape for outdoor life in which some happen to conduct
ski training or competition. The specialisation of sport affects not only athletes, coaches and equip-
ment but also landscapes as well as the species that exist therein (Sandell, 2011, 2016; Sandell &
Öhman, 2013). This example emphasises the importance of a historical perspective in order to under-
stand the relational dimensions in the process of decontextualisation.

Environmental challenges following decontextualised landscapes for outdoor
sports

Even though knowledge about the relation between sport and environmental sustainability is
growing (McCullough & Kellison, 2017; Welch et al., 2021; Wilson & Millington, 2020), there are
still many strands uncovered. One of these uncovered strands concerns what the ‘indoorisation’
and decontextualisation of sport landscapes can lead to in terms of environmental sustainability.
We need to know more about how current societal processes are affecting sport in order to
predict the future effect on the environment.

The work of Salome et al. (2013) focuses on how outdoor sports such as snowboarding, rafting
and skydiving are currently being ‘indoorised’ and that the construction of indoor facilities for
these outdoor sports consumes large amounts of water and energy resources. Salome et al.
(2013) emphasise that ‘it is intriguing that these settings have emerged in an era in which sustain-
ability awareness and environmental responsibility are increasingly important in the sport industry’
(p. 173).

In a similar way, Sandell (2011, 2016; Sandell & Öhman, 2013) have discussed the complexity fol-
lowing different approaches between humans and landscapes with regards to consequences in
terms of environmental concern. Two landscape approaches that are relevant to this study are
the active domination approach and the active adaptation approach (Sandell & Öhman, 2013). The
active domination approach is described as ‘where the landscape is regarded as a “factory” that
should be adapted to the activity by means of different settings and requirements (ski facilities,
adventure lands, climbing walls)’ (p. 46). The active adaptation approach is described as ‘where
the activity is subordinate to the landscape (in terms of topography, time of year and weather) at
the same time as one readily utilises and changes the landscape’ (Sandell & Öhman, 2013, p. 46).
While Sandell and Öhman (2013) use their framework primarily in relation to outdoor recreation
activities, we also find it meaningful in relation to outdoor sports such as canoe slalom and cross-
country skiing, and specifically in relation to the decontextualisation of outdoor landscapes for
sport (Sandell, 2011).

In contrast to the decontextualisation and indoorisation, a recontextualisation of sport has been
suggested. In their analysis of the global golf industry, Millington and Wilson (2016, pp. 210–212)
suggested contextual golf as a possible way forward. With their words: ‘in some geographical
locations and environmental conditions, discontinuing a golf course or choosing not to develop a
new one should be considered the best option available. Playing golf is not a human right’ (Milli-
ngton & Wilson, 2016, p. 211). In essence, if the construction and maintenance of a golf course
require excessive use of water, fertiliser and chemicals, it is not a sustainable form of sport and
leisure in that area. Though they focus on golf, the idea could be expanded to the contextual
sport. With such a framework, the strive to offer predictable and optimised environments for
certain forms of training and sport is challenged by environmental concerns. Is cross-country
skiing in artificial landscapes environmentally sound? Or should skiing be reserved for areas
where there are natural conditions to support it? While we do not aim to give a definitive answer
to such questions, we will return to this idea in our discussion.

Research focusing on environmental sustainability and sport on an individual levels is not as
developed as that on institutional, structural and societal levels. There are a few studies on sport
in ‘blue spaces’ (water, seas, oceans), with surfing as a particularly common example, that take an
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environmental perspective. For example, Humberstone (2011), in her study of windsurfers’ embo-
died experiences, proposes autoethnographic narratives and representation to illustrate how huma-
nitarian and environmental actions can emerge from communities of nature-based sport
practitioners. In another study, Evers (2019) studied how surfers were returning to the Japanese
coastline after the earthquake and tsunami in 2011 experience surfing in polluted environments.
While surfing and windsurfing could, on one hand, be categorised as lifestyle sports, building on
ideas that are different from traditional competitive sport, the late sportification and differentiation
of these sports also include elements very similar to traditional outdoor sports such as cross-country
skiing and canoe slalom (Hill & Abbott, 2009).

As mentioned, our study of the logics that sport practitioners perceive in artificial landscapes
relates to the institutional level as well as to the individual level. It will complete research on the insti-
tutional and structural level as the current knowledge of how sporting practices in artificial and
indoorised landscapes relates to environmentalism is relatively sparse (Millington & Wilson, 2016;
Salome et al., 2013; Sandell, 2011, 2016; Sandell & Öhman, 2013; van Bottenburg & Salome, 2010).
It will also add to the existing and limited research on an individual level (Evers, 2019; Humberstone,
2011; Wheaton, 2007) as our study focus on two traditional sports (cross-country skiing and canoe
slalom) with a relatively long history. It is precisely that long history which provide an environmental
context to skiing and canoeing – a context that is now challenged by decontextualization (Sandell,
2011). How individuals understand their own activity in relation to constructed and standardised
training landscapes will thereby feed into the larger discussion about contextual sport (Millington
& Wilson, 2016) and environmental sustainability.

The logic of practice in sport

In this paper, we are interested in the logics underlying how sport practitioners perceive their prac-
tice in artificial landscapes, with special attention paid to the potential environmental challenges fol-
lowing their practice. More specifically, we believe that the practices of sport activities are governed
by individual dispositions for what is, consciously or unconsciously, experienced as meaningful, and
that the context of the practice has a part to play. The French sociologist Pierre Bourdieu (1990) has
described that all individuals are guided by different logics that result in particular practices. He
emphasises the meaning of habitus in that ‘incorporated dispositions, or more precisely the body
schema’ can function as ordering principles capable of orienting practices (Bourdieu, 1990, pp. 9–10).

The practice of sport and physical exercise have been seen as an indicator of habitus, i.e. those
with similar socio-economic and cultural background develop a similar taste for what gives
meaning to the practice (Engström, 2008; lisahunter & Emerald, 2015). Although habitus is individual,
its expressions in habits can be studied on a group level. The logic of practice is not inscribed in the
activity itself, nor in the individual or in the place, but rather in the meeting between the individual
habitus, the activity’s underlying meaning for the individual and the specific context where the
activity takes place. In these meetings ‘people do not approach a certain practice, such as a move-
ment practice, from a rational point of view, but rather from an embodied one’ (Engström et al., 2018,
p. 895). Engström et al. (2018) suggest that the movement culture can be divided into different logics
of practice. Competing and training are described as two of the most significant logics of sport.
Experiences of nature is also described as a logic when considering a wider conceptualisation of
the movement culture (Engström et al., 2018).

According to Bourdieu (1990) it is difficult to analyse and describe the essence of practice. He
argues that ‘the analyst is liable to fall into all the errors that flow from the tendency to confuse
the actoŕs point of view with the spectator’s point of view’ (pp. 82–83). Further, he suggests that
part of the problemwith the actor’s and the spectator’s different relation to the practice is connected
to time. In the efforts to uncover practice, science does not consider the meaning of time, which
often result in a desituationalisation of practice. Bourdieu (1990) emphasises that an understanding
of the logic of practice presupposes an awareness of the nature and quality of the used methodology
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and also an awareness of that research findings are, to some extent historical, cultural and social
constructions.

Method

This study reported in this paper was conducted in Sweden, as a part of a larger project with a focus
on environmental sustainability in sport and outdoor recreation (Mistra, 2021). The sample of sports
in the study, cross-country skiing and canoe slalom, was purposeful (Patton, 2002) as artificial arenas
as well as ‘natural’ settings for both sports are located in the hometown of one of the authors. The
sample of sports, and the landscapes connected to the sports, was of priority before trying to identify
the participants from each sport.

As part of the purpose was to identify what athletes perceived as meaningful logics when practi-
cing in cross-country skiing and canoe slalom in artificial landscapes, we needed to define athletes in
order to know who to include within these contexts. One criterion for participation was that the ath-
letes had to have recent experience of regularly practicing their sport in artificial courses as well as in
‘natural’ settings. While the initial idea was to include participants with a variation of previous experi-
ence from cross-country skiing and canoe slalom the athletes who was recruited to the study seemed
to be a relatively homogenous group with regard to the preferences for training, performance and
competition.

Drawing on a framework classifying level of ‘eliteness’, the eight athletes in the study can be cate-
gorised as ranging from ‘semi-elite’ to ‘world-class-elite’ as they were all competing, or had recently
competed, on different levels (Swann et al., 2015). The expressions of the participants in this study
must therefore be understood in relation to their similarities with regard to meaningful logics and
preferences for the practice of sport, united by a taste for competitive logics (Bourdieu, 1990;
Engström et al., 2018).

Altogether, eight athletes, four from each sport, took part in semi-structured, qualitative inter-
views (Brinkmann & Kvale, 2018). The cross-country skiers were personal contacts of one of the
authors, while the canoe slalom paddlers were contacted through the head of the artificial canoe
slalom arena. The participants’ age ranged from 18–59 (seven male and one female). The males
were all Swedes, while one canoe slalom paddler was a Scottish female. The interviews ranged
from 45 to 75 min and were transcribed verbatim by an external part. Excerpts of particular interest
were translated from Swedish to English. The conversations covered the following topics: personal
background in the sport, motivators to practice the sport, comparison of practicing the sport in
‘natural’ and artificial context, environmental sustainability in the sport and the future for the sport.

Both authors were involved in a thematic content analysis of data (Braun et al., 2017). Using an
abductive approach (Alvesson & Sköldberg, 2018), i.e. oscillating between data and theory in our
analysis, we tried to become familiar with the material while simultaneously searching for codes
that were of interest in relation to our aim of the paper. For example, when the conversations
related to what the participants found to be meaningful logics in the practice of their sport this
was highlighted to be of particular interest. This was also the case when statements dealt with artifi-
cial sport contexts or environmental issues in sport. Through processes of convergence and diver-
gence (Patton, 2002), we have discerned the themes presented in the following section. We have
not analysed the participants’ habitus in terms of socio-economic and cultural background (Bour-
dieu, 1990) as this is beyond the scope of this paper.

Findings

We have divided the analysis into two main themes: Logics of practice in artificial landscapes for
sport and: Consequences in the form of environmental challenges.
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Logics of practice in artificial landscapes for sport

In this first section, we will present what we have identified as the participants’ perceptions of logics
of sport practice (Bourdieu, 1990) in artificial landscapes. The concept of decontextualisation of land-
scapes for sport (Sandell, 2011) will here serve as an important backdrop in order to understand the
contexts in which the participants’ practice their sports. In the second section, we analyse and
discuss the consequences of the identified logics in terms of environmental challenges.

The logic of performance and competition
Several of the participants expressed that it is the logic of performance and competition (Engström
et al., 2018) that is the main driving motivator in their pursuit of sports and that it does not matter in
what environment the sport is performed. Within the logic of performance and competition, atten-
tion is not focused on the surrounding environment but on the actual achievement. Cross-country
skier 3 and canoe slalom paddler 2 describes below what they see as the logic of their practice of
sports.

I have always loved competing, it’s been a drive for my achievements. I didn’t care much about where I am. I
could do lap after lap on a football stadium right in Stockholm city. Competing was always the driving force
for me. (Cross-country skier 3)

I don’t know, it’s hard because one of the reasons I love slalom is because I am really competitive, and I really like
feeling uncomfortable like feeling really angry, that sounds really bad but I like feeling really worried like when I
race. And there is some attraction to like, because I know that that feeling is in my control to go make away as
long as I try as hard as I can. So I think I am actually I am a little bit blind to my environment. (Canoe slalom
paddler 3)

Canoe slalom paddler 2 explains below how the sport has developed with regard to the construction
of artificial courses. In contrast to the notion that canoe slalom takes place in inaccessible and remote
rapids where participance demands a full-day expedition, he describes that canoe-slalom compe-
titions in artificial courses are rather easily accessible regarding their location and much like compe-
titions in any other sport.

Canoe slalom is very much like an arena-sport. Sort of like going to… to a track and field stadium! You go to a
locker room to change, you jump in the water, get back, take a shower and perhaps a sauna. When you do canoe
slalom it’s like going to the gym. You’re there for an hour and a half and then you’re off! (Canoe slalom paddler 2)

As it appears in the above quote, the artificial construction of rapids has transformed canoe slalom
into an arena-sport from something that previously took place ‘natural’ and sometimes remote
rapids. Using the concept of Sandell (2011), this is an example of a decontextualisation of a landscape
for canoe slalom in the sense that the context in which the sport is performed has changed with
history. Yet another dimension within the logics of performance and competition (Engström et al.,
2018) was to be able to ‘shut down’ the senses during training and getting the job done.

You have to chase miles to get going, you have to do as much as you can for what’s to come. When you do that
you don’t get much of nature-experiences or senses of freedom. It’s more physically instrumental. You have to
have a number of miles in your body, and doing laps on that course [the artificial skiing course, author’s note] is
part of it. (Cross-country skier 1)

Sometimes you just have to bend your head down and go for it, to collect miles… Cause you know… on a
longer workout you know that you have to stay within a certain time per kilometer. So… that’s a motivator
too… (Cross-country skier 2)

One part of the preparation for the competitive season appears to involve ‘entering a bubble’, and
being in that bubble means being less receptive to other impressions. Drawing on the above
examples, an increasing degree of sportification of the activity (Guttman, 1978), and particularly
an increasing decontextualisation of the landscapes for the activity (Sandell, 2011), also influences
the logics of sport.
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The logic of predictability
The strive for control, comparability and security has a long history in the practice of sport (e.g. Elias
& Dunning, 1986; Guttman, 1978; Johnson, 2009). One logic identified in the material was that being
able to predict the environment and the natural forces (e.g. the texture of the snow or the force of
the water in the white water rapids) appeared meaningful and important to the participants. The
logic of predictability can in a sense be seen as a sub-logic to the logic of performance and compe-
tition (Engström et al., 2018) but appears to be particularly significant when practicing sport in artifi-
cial landscapes. In the quote below, it is expressed that an increasing sportification and
decontextualisation drives the logic of predictability.

We can control the flux so it’s exactly the same. You don’t run a ice-hockey-game on a rink outside. Even less so
on a lake. It’s the same in canoe slalom, you want to offer fair conditions… so being able to control the flux is
crucial. (Canoe slalom paddler 4)

Interestingly, in the discussions of how conditions for training and competitions can vary in outdoor
sports, one of the participants expressed that he was ashamed to admit that the logic of predictabil-
ity was meaningful.

Well, I have to admit… and it’s sad to say, but when you compete in cross-country skiing you want the artificial
snow! You often get a good grip for the poles, the tracks are much harder and the glide is better. It’s more secure
than natural snow, you can’t trust natural snow, the temperature and the crystals… (Cross-country skier 3)

Besides the fact that the predictability imbued in artificial courses benefits the achievement, some
participants also mentioned the aspect of safety. It was stressed that artificial courses, especially
canoe slalom rapids, were much safer compared to natural ones. If performance, accessible safety
and predictable training landscapes are key aspects for participants, then the routinised (some
might say boring) repetitiveness of a ski tunnel or an artificial rapid becomes an advantage rather
than an unfortunate drawback. From a performance perspective, a decontextualization of the con-
ditions is perfect.

The logic of perceiving only the immediate surroundings
What to perceive when practicing sport in artificial landscapes seemed, for the interviewed partici-
pants, not to include paying attention to the surrounding nature. Within the logic of perceiving only
the immediate surroundings, you focus on what is right next to you and on the individual achieve-
ment. As for the logic of predictability, the logic of perceiving only the immediate surroundings in
artificial sport landscapes can be seen as a sub-logic to the logic of performance and competition
(Engström et al., 2018). One tendency that was visible in this logic was that an increase of the
elite level was connected to a decrease in the attention to the natural environment (and vice
versa). Canoe slalom paddler 2 stressed that ‘as an elite athlete you’re on the course once or
twice a day [… ] you don’t think about it cause you’re there for the training’. The same ideas
were expressed by two of the cross-country skiers:

. Well, you don’t get out much in the forest. You’re down on this big pitch with giant lights. You
have the fence around you, you’re next to big houses in concrete. It is not at all the feeling of
being outside in the free air that you can get when you go with your headtorch at night, on
the track some hundred metres away.

. So, what about experiencing nature?

. No, no, there’s nothing like that. (Cross-country skier 1)

I don’t look at nature when I am on the course [the artificial snow-course, authors’ note]. No, I don’t. But some-
times, especially when I have been a physical education teacher educator, I have met students without skiing
experience or experience of being in the outdoors, they have thought this was nature. They even thought
that the skiing tracks at Stockholm Stadium [football arena in Stockholm city, authors’ note] could be called
nature! (Cross-country skier 3)
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As expressed by cross-country skier 3 above, there seemed to be an awareness of that ‘what to per-
ceive’ can vary with individual preferences. Although this seemed to be an exception from the logics
expressed by the participants, canoe slalom paddler 1 meant that paddling is ‘natural so to speak,
like a natural force with rollers and waves. Even if they are artificial it’s something natural about it’.

Based on the quotes in the above three logics it seems that when sportified activities are prac-
ticed in artificial landscapes, it is difficult for the practitioners to find other things than the sport
itself meaningful or to perceive logics besides the ones identified above. We should add here that
through the interviews conducted in this study, we can only grasp what the participants say, and
it could be different from what they actually do when practicing sport. It might be that in practice,
the participants find other logics than the ones discovered to be important. As we will see in the next
main theme, the participants reflect on the consequences of these logics in terms of environmental
challenges.

Consequences in form of environmental challenges

In the following section, we analyse and discuss environmental challenges following the three logics
identified above, both on a structural level and on an individual level.

Environmental awareness on structural and societal levels
Several of the participants in the study showed significant awareness on structural and societal levels
of how outdoor sporting practice in artificial outdoor landscapes affects the environment and how it
is conditioned by environmental considerations. Regarding canoe slalom, the issues raised in the
interviews dealt with the energy demanded pumping water in artificial rapids and whether the
water used was freshwater or seawater. The canoe slalom paddlers described their sport as relatively
environmentally friendly regardless of if it is practiced in a ‘natural’ rapid or in an artificial one.

Regarding cross-country skiing on artificial ski tracks, the environmental issues raised in the inter-
views dealt with the water supply, the travels connected to skiing and whether or not fluoride-based
ski waxes should be banned. The cross-country skiers expressed that there are attempts within the
sport to make it more environmentally friendly, but also that there are a number of challenges and
constraints connected to this endeavour. In the quote below, cross-country skier 1 touched upon the
ambiguity and complexity involved in artificial landscapes for sport (Sandell, 2011), for example,
regarding travelling. On the one hand, the artificial ski courses make skiing accessible to more
people regardless of where they live, while on the other hand, they can also change the way prac-
titioners travel to and from their exercise.

Well, it’s… the making of artificial snow is already a huge issue. I think it’s a rather complex… You have lots of
people engaging in a healthy activity with lots of qualities… just look at the tracks here and how many people
that have got here from Stockholm. Yes, the travelling is a problem… there are more aspects of the climate in
cross country skiing than the actual tracks themselves. (Cross-country skier 1)

With regards to the same theme, cross-country skier 3 reflected on that an increase of public trans-
portation options could be a potential consequence of when new sport facilities are constructed.

You could have a bus that took people up to here [to the artificial course, authors’ note] from the city centre…
perhaps it could pick up from different places in the city if you could see that people travelled less by car. And I
know that there are many skilled skiers that take their bike to the skiing tracks here. If the cycle paths were better
maintained during winter perhaps more people could consider taking the bike. (Cross-country skier 3)

Another environmental issue discussed was the flour ski waxes used by many competitive cross-
country skiers. Lately, the International Ski Federation (FIS) has decided to limit the use of
fluoride-based waxes as a step toward a total ban in competitions for cross-country skiing. Cross-
country skier 2 meant that ‘it would be good if they got rid of them’. Interestingly, he also
reflected over what an impairment of glide would mean for the nature of the sport, suggesting
that ‘perhaps there would not be as much double poling’ and ‘perhaps we would get back to

8 E. BACKMAN AND D. SVENSSON



when you used your legs again’. The late change of the former classic version of the sport, including
a variation of classic techniques, to merely consist of double poling, was also brought up by cross-
country skier 1. He critiqued the attempts to limit and govern athletes use of skiing technique.

No, I think something is lost when you introduce strange rules such as a ‘no-pole-zone’, when the rules reduce
the possibility of double-poling in a competition… I think that’s very unnatural. (Cross-country skier 1)

The awareness of the environmental challenges in sports is clearly expressed in our study. The par-
ticipants reflected critically over these challenges on a structural and societal level, and they also had
ideas about how their sports can be more environmentally friendly. As we will see, when asked about
their own actual actions, it seemed more complex for the participants to implement ideas into
practice.

Absense of environmental action on an individual level
The analysis of the interviews show that structural conditions often make it difficult for the athletes
to choose environmentally friendly options. This was very much the case when travelling was dis-
cussed, which is often governed by organisational regulations within the sports movement.
Canoe slalom paddler 2, an elite level paddler who had competed in the World Cup and in the Olym-
pics, reflected critically over environmental impacts of his travelling connected to his competitions
around.

Being an elite athlete it’s very easy to become a hypocrite. It’s very contradictory to push for environmental stuff
on one hand, while at the same time you fly around the world as a manic to get to these places. For me it’s
difficult to push that image when I know I probably contribute more to these things [effects on the environment,
authors’ note] compared to average Joe. (Canoe slalom paddler 2)

The experience expressed in the quote above that athletes are almost captured by the system, with
no other option but to follow the organisers’ and product-suppliers’ suggestions, also became
evident when discussing the sport-specific products that the market supplies canoe slalom paddlers
with.

Both the paddles and the kayaks are made of carbon fiber, which is a material that has a high effect on the
environment. The producers of the kayaks have to make them really light and hard. Carbon fiber is a material
that is hard to change to anything else. (Canoe slalom paddler 2)

According to some of the more competitive participants in the study, the only way to make athletes
choose more environmentally friendly options seems to be through regulations from their sport fed-
erations. Cross-country skier 3 describes the consequences of littering during Vasaloppet, one of the
most prestigious long-distance cross-country ski races.

When you start in the elite group, they [the organisers, authors’ note] tell you that if you throw trash along the
course you will get extra time. But apart from that I wouldn’t say that environmental issues are very much dis-
cussed among the skiers… (Cross-country skier 3)

Canoe slalom paddler 2 had the same idea about how to make paddlers choose more environmen-
tally sustainable products. He suggested that ‘if ICF [International Canoe Federation, authors’ note]
would make a statement and say that ‘now you can’t use this material anymore’, then it would sort of
force to a change’. The expected ban of fluoride-based ski waxes also reflected how much the indi-
vidual skiers in this study are willing to offer from their individual economy to ski more environmen-
tally friendly.

. Do you think the skiers will avoid fluoride-based ski waxes?

. I think they will be phased out. If I go to myself, I mean, if I have a really good fluoride-based ski
wax I don’t throw it away. But if you plan to go in a race where it’s forbidden, well then you have to
adapt to that… (Cross-country skier 2)
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Although a ban of toxic fluoride-based waxes will stop the actual production of products, it is poss-
ible, and based on the findings in this study perhaps probable, that they will still be used by cross-
country skiers for a number of years to come.

We can see that the logics of performance and competition (Engström et al., 2018) and the sub-
logics of predictability and of perceiving only the immediate surroundings that are made visible in
this study are strong and makes it difficult for other logics to be experienced as meaningful for the
participants in this study. For example, experiences of the natural surroundings in which the sport is
practiced are rare to break through as this logic and is usually overshadowed by the logic of com-
petition and performance (Bourdieu, 1990; Engström et al., 2018). This seems particularly to be the
case when the outdoor sport landscapes are artificially constructed as a part of a decontextualisation
process (Sandell, 2011). When discussing sport and environmental sustainability on a meta-level it
seems as though the participants find these issues to be important and they also have ideas
about how to overcome constraints with how to be environmentally friendly in sports. However,
when the individual implementation of environmentally friendly behaviour means struggling with
norms in the sport, personal financial loss, not having top-quality material or in other ways
getting worse conditions compared to your competitors, it seems as if there is too much at stake
for it to happen. Cross-country skier 3 describes a hypothetic situation involving the consequences
of littering during a race.

I wouldn’t try twice to save it [the energy gel, authors’ note] if I noticed it was falling out of my pocket during a
race. I don’t think many are willing to sacrifice their race for not littering. (Cross-country skier 3)

We believe that this quote reflects the hierarchical relation between the logics of performance and
competition, with related sub-logics expressed in this study, and other logics that could potentially
be found meaningful when practicing sport in artificial landscapes. The process of sportification
(Guttman, 1978), which in this paper has been regarded as the driving force behind the decontex-
tualisation of landscapes for sport (Sandell, 2011), is a backdrop towards which the strength of the
dominating logics must be understood (Engström et al., 2018). The results of this paper mirrors that
the challenges for an environmentally sustainable sport lies partly on a structural and societal level
and partly on an individual level.

Discussion

In the following section, we will discuss our findings in relation to the concepts and theories pre-
viously described. The discussion is structured under three questions. The first question is focused
on decontextualisation of sport landscapes (Sandell, 2011), the second question on logics in the
sport and movement culture (Bourdieu, 1990; Engström et al., 2018) and the last question on the
concept of contextual sport (Millington & Wilson, 2016).

What can a framework for landscape approaches offer for the understanding the
decontextualisation of sport practice?

The artificial ski tracks and white water rapids in which this study were undertaken are decontextua-
lised (Sandell, 2011), not only from the traditional forms and landscapes of skiing and canoeing, but
also from the very foundation of cross-country skiing and canoe slalom as activities, i.e. natural snow
and natural white water rapids. However, to say that the ski tracks and the white water rapids in this
study are decontextualised (from their geography) does not mean they are without context. Instead,
they have become part of new contexts built on the logic of performance and competition
(Engström et al., 2018). These tracks offer predictable and safe conditions, they extend the
seasons and they are of high quality for anyone who is primarily interested in the training effect.
Drawing on the work of Sandell (2011, 2016; Sandell & Öhman, 2013), our study highlight that a
decontextualisation of landscapes for two sports with a long cultural tradition involves a movement
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from seeing the landscape as ‘dedicated place to be utilized’ into ‘a factory for production of activi-
ties’ (Sandell, 2016, p. 69). In more general terms this shift could mean that many peoples’ approach
to landscapes for practicing sport in, moves from active adaptation to active domination. Drawing on
the recent development of indoor centres for sports that used to be conducted outdoors (Salome
et al., 2013; van Bottenburg & Salome, 2010), we can probably expect an even greater spread in
the indoorisation of already established and new sports. The decontextualisation and indoorisation
are likely to increase sport’s dominance over the environment, but it should be noted that unex-
pected events (such as the covid-19 pandemic) can disrupt the indoorisation trend. Although
Sandell and Öhman (2013) argue that ‘there is no belief in this approach [active domination,
authors’ note] as an inspiration for environmental concern’ (p. 50), we suggest more studies need
to be made of the potential benefits of artificial and decontextualised landscapes in terms of
public health and accessibility.

What logics can be expected within an artificial context for sport?

As mentioned, the initial idea was to include individual participants to the study with a variation of
sport habituses (Engström, 2008). However, the participants recruited from the artificial contexts
were found to be relatively similar with regard to their taste for the logic of performance and com-
petition (Engström et al., 2018). As our results indicate, these performance-focused landscapes also
attract performance-focused athletes. Landscape and practitioners share the same logic of practice.
This link between landscape and practitioner has historically been used by physiologists to develop
training landscapes that encourage certain types of rationalised training. In the case of flood-lit
tracks for running, the decontextualisation and portability was a key feature (Qviström, 2013). We
see similar tendencies in the landscapes studied in this article. Building on our results above, we
argue that the logics of practice that influence both athletes and the landscapes they use for training
have, over time, become more and more influenced by a logic of performance and competition
(Engström et al., 2018). This can be linked to the general sportification of (elite) sports, which has
accentuated traits such as specialisation and standardisation (Guttman, 1978) at the expense of
local variation, context and the environment.

Given the somewhat narrow characteristics in the sample, there is reason to question if a moral
responsibility should be placed on the individual (elite) athletes for what they express about the
environmental effects of their sporting practice? Our results indicate that some of the elite athletes
in this study, to some extent, feel captured within the system and that they have limited possibilities
to choose environmentally friendly options (for example, with regard to travelling and equipment).
However, some results also indicate that there is a potential for improvement also on the individual
level for taking action (for example, with regard not to using banned products). This study highlights
the need for sport organisations, as well as for individuals, to intensify discussions about what an
environmentally sustainable behaviour in sport could mean for taken-for-granted assumptions of
how sport should be organised and to allow for alternative logics of practice in sport (Bourdieu,
1990).

What is the potential for sport and environment in contextual sport? Some concluding
remarks

In order for sportification in general and artificial, standardised training landscapes, in particular, to
be environmentally sustainable, the idea of contextual sport has potential (Millington &Wilson, 2016).
This concept would allow for analysing the sportification process from an environmental perspec-
tive. If an indoor or outdoor ski arena with artificial snow can provide good conditions for cross-
country skiing without causing excessive environmental impact, their benefits for public health
and local economy may be worth the price. An aspect that is not covered in this paper but that
calls for further attention is what social groups the artificial sport landscapes attracts. The design
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of the artificial sport landscapes might stimulate certain logics to be perceived (Bourdieu, 1990;
Engström et al., 2018) and could perhaps thereby contribute to more of equity in sport practice.
However, if they cater only to a small and privileged group and are found to have a severe environ-
mental impact, then their legitimacy could be questioned (Book, 2017). There is reason to question if
the logics displayed in this study would have shown more variation given a greater variation of par-
ticipants. If we were to have been more selective in our sample and were to have recruited partici-
pants at the sites, perhaps a greater variation in sport habituses than the now largely white, upper
middle-class elite and semi-elite athletes would have been included. And perhaps other logics, such
as playing or experiencing nature, would then have been expressed more clearly (Engström et al.,
2018).

In line with the work of Millington and Wilson (2016), we argue that there is an urgent
need for research that analyses the environmental impact of artificial and decontextualised
training landscapes, and what would potentially be lost if such landscapes were not available.
According to our study, exercisers and athletes claim to use these training landscapes in
different ways and inscribe them with different meanings and values depending on which
logic the individuals are primarily influenced by. If performance is key, then the role of the
training landscape is also first and foremost to perform (i.e. to present the best possible con-
ditions for performance). But if the athlete/exerciser see their training as a means of experien-
cing nature, then other values than performance and comparability become more important.
When the environmental impact of individual athletes and of the artificial landscapes in
which they do their training come under increased scrutiny, the role of logics of practice
in the sport and movement culture needs further attention (Engström et al., 2018). Being
aware of nature and the environment is also a logic that could be found meaningful, both
for sporting individuals during certain conditions and in certain contexts and on a structural
level in the process of making sports more sustainable. Contextual sport (Millington &
Wilson, 2016), in the sense of sport landscapes adapted to local geography and context,
will hardly be possible if performance is the only logic at play.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by Mistra Strategic Environmental Research Foundation.

ORCID

Erik Backman http://orcid.org/0000-0002-4660-717X
Daniel Svensson http://orcid.org/0000-0002-2914-4476

References

Alvesson, M., & Sköldberg, K. (2018). Reflexive methodology. New vistas for qualitative research. Sage Publications.
Bale, J. (2006). Human geography and the study of sport. In J. Coakley, & E. Dunning (Eds.), Handbook of sports studies

(pp. 171–186). Sage Publications.
Book, K. (2017). Physical activity, self-organized sport, and sustainable urban development. In B. P. McCullough, & T. B.

Kellison (Eds.), Routledge handbook of sport and the environment (pp. 362–375). Routledge.
Bourdieu, P. (1990). The logic of practice. Polity Press.
Braun, V., Clarke, V., & Weate, P. (2017). Using thematic analysis in sport and exercise research. In B. Smith, & A. Sparkes

(Eds.), Routledge handbook of qualitative research in sport and exercise (pp. 191–206). Routledge.
Breivik, G. (2010). Trends in adventure sports in a post-modern society. Sport in Society, 13(2), 260–273. https://doi.org/

10.1080/17430430903522970

12 E. BACKMAN AND D. SVENSSON

http://orcid.org/0000-0002-4660-717X
http://orcid.org/0000-0002-2914-4476
https://doi.org/10.1080/17430430903522970
https://doi.org/10.1080/17430430903522970


Brinkmann, S., & Kvale, S. (2018). Doing interviews. Sage Publications.
Dunning, E. (1999). Sport matters: Sociological studies of sport, violence and civilization. Routledge.
Elias, N., & Dunning, E. (1986). Quest for excitement: Sport and leisure in the civilizing process. Blackwell.
Engström, L.-M. (2008). Who is physically active? Cultural capital and sports participation from adolescence to middle

age – A 38-year follow-up study. Physical Education and Sport Pedagogy, 13(4), 319–343. https://doi.org/10.1080/
17408980802400510

Engström, L.-M., Redelius, K., & Larsson, H. (2018). Logics of practice in movement culture: Lars-Magnus Engström’s con-
tribution to understanding participation in movement cultures. Sport, Education and Society, 23(9), 892–904. https://
doi.org/10.1080/13573322.2017.1290597

Evers, C. (2019). Polluted Leisure and blue spaces: More-than-human concerns in Fukushima. Journal of Sport and Social
Issues, 45(2), 179–195. https://doi.org/10.1177/0193723519884854

Fahlén, J. (2006). Structures beyond the frameworks of the rink: On organization in Swedish ice hockey. Umeå University.
FIS. (2021). Website of the International Ski Federation. https://www.fis-ski.com/en/inside-fis/document-library/cross-

country-documents#582ea495551aab0909908fc8.
Goksøyr, M. (1988). Sivilisering, modernisering, sportifisering: fruktbare begreper i idrettshistorisk forskning? [Civilisation,

modenisation, sportification: Fruitful concepts in research in sports history]. Oslo universitet.
Guttman, A. (1978). From ritual to record: The nature of modern sports. Columbia University Press.
Hill, L., & Abbott, A. J. (2009). Surfacing tension: Toward a political ecological critique of surfing representations.

Geography Compass, 3(1), 275–296. https://doi.org/10.1111/j.1749-8198.2008.00192.x
Humberstone, B. (2011). Embodiment and social and environmental action in nature-based sport: Spiritual spaces.

Leisure Studies, 30(4), 495–512. https://doi.org/10.1080/02614367.2011.602421
Humberstone, B., Prince, H., & Henderson, K. (2016). Routledge international handbook of outdoor studies. Routledge.
Johnson, A. (2009). Human performance. An etnographic and historical account of exercise physiology. Proquest.
Lippe, G. v. d. (2001). Sportification processes: Whose logic? Whose rationality? Sport History Review, 32(1), 42–55.

https://doi.org/10.1123/shr.32.1.42
lisahunter, W. S., & Emerald, E. (Eds.). (2015). Pierre Bourdieu and physical culture. Routledge.
McCullough, B. P., & Kellison, T. B. (Eds.). (2017). Routledge handbook of sport and the environment. Routledge.
Merchant, S. (2020). Running with an ‘other’: Landscape negotiation and inter-relationality in canicross. Sport in Society,

23(1), 11–23. https://doi.org/10.1080/17430437.2018.1555212
Millington, B., & Wilson, B. (2016). The greening of golf: Sport, globalization and the environment. Manchester University

Press.
Mistra. (2021). Website for the research and collaboration programme Mistra Sport and Outdoors. https://www.

mistrasportandoutdoors.se/.
Patton, M. Q. (2002). Qualitative research and evaluation methods. Sage Publications.
Pfister, G. (2007). Sportification, power, and control: Ski-jumping as a case study. Junctures, 8(1), 51–67.
Qviström, M. (2013). Landscapes with a heartbeat: Tracing a portable landscape for jogging in Sweden (1958–1971).

Environment and Planning A, 45(2), 312–328. https://doi.org/10.1068/a4553
Salome, L. R., van Bottenburg, M., & van den Heuvel, M. (2013). ‘We are as green as possible’: Environmental responsi-

bility in commercial artificial settings for lifestyle sports. Leisure Studies, 32(2), 173–190. https://doi.org/10.1080/
02614367.2011.645247

Sandbakk, Ø. (2017). The evolution of champion cross-country skier training: From Lumberjacks to professional athletes.
International Journal of Sports Physiology and Performance, 12(2), 254–259. https://doi.org/10.1123/ijspp.2016-0816

Sandell, K. (2011). Miljö, pedagogik och landskap [Environment, pedagogy and landscape]. In K. Sandell, J. Arnegård, & E.
Backman (Eds.), Friluftssport och äventyrsidrott: Utmaningar för lärare, ledare och miljö i en föränderlig värld
[Outdoor sport and adventure: Challenges for teachers, coaches and environment in a changing world] (pp. 119–
140). Studentlitteratur.

Sandell, K. (2016). Ecostrategies: Presentation and elaboration of a conceptual framework of landscape perspectives.
Tourism, 64(1), 63–80.

Sandell, K., & Öhman, J. (2013). An educational tool for outdoor education and environmental concern. Journal of
Adventure Education and Outdoor Learning, 13(1), 36–55. https://doi.org/10.1080/14729679.2012.675146

Svensson, D. (2016). Scientizing performance in endurance sports: The emergence of ‘rational training’ in cross-country
skiing, 1930–1980. KTH Royal Institute of Technology.

Svensson, D., & Sörlin, S. (2019). The ‘physiologization’ of skiing: The lab as an obligatory passage point for elite athletes?
Sport in Society, 22(9), 1574–1588. https://doi.org/10.1080/17430437.2018.1435031

Swann, C., Moran, A., & Piggott, D. (2015). Defining elite athletes: Issues in the study of expert performance in sport
psychology. Psychology of Sport and Exercise, 16, 3–14. https://doi.org/10.1016/j.psychsport.2014.07.004

Thorpe, H., Brice, J., & Clark, M. (2021). Newmaterialisms, sport and the environment: Imagining new lines of flight. Sport,
Education and Society, 26(4), 363–377. https://doi.org/10.1080/13573322.2020.1837097

van Bottenburg, M., & Salome, L. (2010). The indoorisation of outdoor sports: An exploration of the rise of lifestyle sports
in artificial settings. Leisure Studies, 29(2), 143–160. https://doi.org/10.1080/02614360903261479

SPORT, EDUCATION AND SOCIETY 13

https://doi.org/10.1080/17408980802400510
https://doi.org/10.1080/17408980802400510
https://doi.org/10.1080/13573322.2017.1290597
https://doi.org/10.1080/13573322.2017.1290597
https://doi.org/10.1177/0193723519884854
https://www.fis-ski.com/en/inside-fis/document-library/cross-country-documents#582ea495551aab0909908fc8
https://www.fis-ski.com/en/inside-fis/document-library/cross-country-documents#582ea495551aab0909908fc8
https://doi.org/10.1111/j.1749-8198.2008.00192.x
https://doi.org/10.1080/02614367.2011.602421
https://doi.org/10.1123/shr.32.1.42
https://doi.org/10.1080/17430437.2018.1555212
https://www.mistrasportandoutdoors.se/
https://www.mistrasportandoutdoors.se/
https://doi.org/10.1068/a4553
https://doi.org/10.1080/02614367.2011.645247
https://doi.org/10.1080/02614367.2011.645247
https://doi.org/10.1123/ijspp.2016-0816
https://doi.org/10.1080/14729679.2012.675146
https://doi.org/10.1080/17430437.2018.1435031
https://doi.org/10.1016/j.psychsport.2014.07.004
https://doi.org/10.1080/13573322.2020.1837097
https://doi.org/10.1080/02614360903261479


Welch, R., Taylor, N., & Gard, M. (Eds.) (2021). Environmental attunement in health, sport and physical education [Special
issue]. Sport, Education and Society, 26(4), 339–348. https://doi.org/10.1080/13573322.2021.1890009

Wheaton, B. (2007). Identity, politics, and the beach: Environmental activism in surfers against sewage. Leisure Studies, 26
(3), 279–302. https://doi.org/10.1080/02614360601053533

Wilson, B., & Millington, B. (2020). Sport and the environment. Politics and preferred futures. Emerald Publishing Limited.

14 E. BACKMAN AND D. SVENSSON

https://doi.org/10.1080/13573322.2021.1890009
https://doi.org/10.1080/02614360601053533

	Abstract
	Introduction
	Decontextualisation of landscapes for outdoor sport
	Environmental challenges following decontextualised landscapes for outdoor sports
	The logic of practice in sport
	Method
	Findings
	Logics of practice in artificial landscapes for sport
	The logic of performance and competition
	The logic of predictability
	The logic of perceiving only the immediate surroundings

	Consequences in form of environmental challenges
	Environmental awareness on structural and societal levels
	Absense of environmental action on an individual level


	Discussion
	What can a framework for landscape approaches offer for the understanding the decontextualisation of sport practice?
	What logics can be expected within an artificial context for sport?
	What is the potential for sport and environment in contextual sport? Some concluding remarks

	Disclosure statement
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


