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Abstract 

Until the 1950s, Swedish cross-country skiers relied on natural training. Nevertheless, in the wake of 

failure at the 1952 Winter Olympics, the Swedish Ski Federation initiated a scientification of training. 

They sought aid from physiologists to “rationalize” the training of elite skiers, but the advocates of 

natural training resisted this new, scientific model. A battle was fought between the two sides, and a 

number of different power strategies were used by the skiing federation and the physiologists to 

promote scientific training. In this article, the battle between different training regimes is analyzed 

using theories of power and sportification.  

The article concludes that the shift towards rational training during the period 1948-1972 was part of a 

larger rationalization of Swedish society, and that the relative slowness of implementation was due to 

a lack of professionalization (of coaches). When professionalization occurred, it was amongst those 

coaches who were influenced by the ideals of scientific training. Rationalization should therefore be 

seen as one of the later stages of sportification.  

 

 



2 
 

Keywords 

Sportification, training, cross-country skiing, bio-power, rationalization. 

 

Introduction 

Today, science is an obvious ingredient in almost any sport, not least in cross-country skiing where 

long-term cooperation is evident between national teams and scientific environments, such as The 

Swedish Winter Sports Research Centre at Mid-Sweden University in Östersund or the NTNU Centre 

for Top-level Sports Research in Trondheim.
1
 That being said, cross-country skiing is also closely 

associated with waywardness and individuality. The model of a skier was for a long time a stubborn, 

silent and enduring forestry worker from rural areas, who managed his own training, listened to his 

own bodily experience and did not always respond well to advice from others.
2
 Around the 1948 

Winter Olympics it was still the individual skiers who planned their training, with a certain influence 

from the then-leading training ideologist in Sweden, Gösta Olander.
3
 However, 24 years later in 1972, 

things were different. The individual skiers still had some power over their own training, but there was 

a completely different structure in the Swedish cross-country skiing community. The establishment of 

national high schools for cross-country skiing gave promising skiers a common ground for training 

methods, mediated by professional coaches who often had a background at the Swedish School of 

Sport and Health Sciences in Stockholm. The Swedish Skiing Federation (acronym: SSF) thereby had 

gained a whole new ability to control which kind of training theories should be spread and used.  

What happened during these 24 years? How and why did the SSF go from limited or no control over 

the experiential training methods of the athletes to possessing a centralized system for mediating 

scientific training advice? Did they use power strategies in order to succeed? If so, which ones? And 

how can this be understood in terms of sportification and bio-power? 

The 20
th
 century has seen many sports try to re-define and develop their methodology regarding 

training, technique and tactics.
4
 In cross-country skiing this took the form of a clash of systems and 

                                                           
1
 More about these cooperations can be found at their respective websites: NTNU Centre for Top-level Sports 

Research, official website (2014-09-11), <http://www.ntnu.no/toppidrettsforskning> and The Swedish Winter 
Sports Research Centre, official website (2014-09-11), <http://www.miun.se/en/Research/Our-
Research/Centers-and-Institutes/Swedish-Winter-Sports-Research-Centre/>. 
2
 Kjellström, ’Glimtar från en brytningstid’, p. 36. See also: Karlsson, I vita spår, p. 108-112, Utterström, 

Skidspåret från byn, p. 31-33, and Gotaas, Først i løypa, p. 150-153, 177-178. 
3
 Svenska Skidförbundet, Styrelseberättelse 1947-1948, p. 14-15. See also: Kjellström, ’Glimtar från en 

brytningstid’, p. 36. 
4
 That sports change is not a controversial statement. There is research in abundance about how (Swedish) 

football and other sports have developed, regarding attendance, tactics, training methods and economy. See: 
Sund, Fotbollens maktfält, Sjöblom, Den institutionaliserade tävlingsidrotten, Andersson, Kung fotboll, 
Peterson, Den svengelska modellen and others. 
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traditions. Even if cross-country skiing is a sport where tradition plays a vital role, innovations during 

the last decades regarding material (plastic skis, roller-skis, etc.) and competitions (mass starts, 

skating, etc.) has been important. I will not look into these technical issues here though, since their 

impact has been more important after the period studied here (plastic skis were introduced in the mid-

1960s and widely used from 1974, while roller skis were introduced in the late 1960s/early 1970s).
5
 

Instead, I will analyze another change, which started already in the 1950s. By then, cross-country 

skiing along with athletics was at the forefront of cooperating with science. Still, everyone was not 

convinced. The battle stood between natural (experiential) and rational (scientific) training and also, to 

some extent, between individual or centralized planning.  

The interplay between the SSF, physiologists at the Swedish School of Sport and Health Sciences 

(which in this text will be called by its earlier name, Royal Central Institute of Gymnastics, Swedish 

acronym GCI) and elite cross-country skiers has been at the center of the development towards a 

higher degree of scientification in training. In the following, this interplay will be described and 

analyzed with focus on the actions of the SSF and the physiologists. The period investigated ranges 

from 1948, when the SSF still trusted “natural” training methods,  via 1952 when the co-operation 

with the physiologists was initiated, and ending in 1972 when the first national cross-country skiing 

high school was established in Järpen (close to Åre). The ending point of my study was chosen with 

regard to the huge impact these skiing high schools had. They enabled more centralized steering and 

faster scientification of training methods. 

 

Theory and method 

The method of this study consists of archival studies, interviews and comprehensive literature studies. 

The empirical material comes from SSF archives, GCI archives, and interviews with twenty 

physiologists and national team skiers active during 1948-1972. I have also studied autobiographies 

from elite skiers and coaches. The material is quite diversified and allows for a broad analysis of the 

change in training over time and the ideas behind it. I will treat all of the material studied here as part 

of a discourse on training and rationality. In that way, the method of this study can be said to include 

discourse analysis.
6
 

The analysis builds on theories of sportification, where the development of sport is characterized by 

certain key factors (such as rationalization, standardization, professionalization and equalization).
7
 

Sportification theories are common practice in sport studies and are good tools when studying 

                                                           
5
 Gotaas, Først i løypa, p. 311-312, 322-325. See also: Jägmo, ’Hjärtat slår för skidor’, p. 162. 

6
 Foucault, Diskursens ordning, p. 37-38. 

7
 Yttergren, Täflan är lifvet, p. 21-22. See also: Guttmann, From Ritual to Records, p. 54-55 and Goksöyr, 

Sivilisering, Modernisering, Sportifisering. 
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developments in sports. Using these theories will allow me to point to certain factors that were crucial 

to the outcome of the power-struggle between natural and scientific training. It will also enable 

opportunities for comparisons with other sports (e.g. athletics)  since many sports underwent a similar 

change in training during the same period as cross-country skiing, but with a different implementation 

and outcome. Earlier research on Swedish sports training has shown that during the mid-20
th
 century, 

science (especially physiology) started to play a major role in training design.
8
 The SSF eagerly 

supported new, scientific ideas, but the process of practical implementation was slow. Sportification 

has been described by a number of researchers in different fields.
9
 The common idea is that all sports 

develop along similar lines, becoming more rational, systematic, organized, and professional. I have 

chosen Leif Yttergren’s model of sportification for this analysis, with some adjustments. Of his seven 

criteria (organization, equalization, regimentation, specialization, standardization, quantification and 

rationalization) I have focused on rationalization, standardization and specialization in my analysis. 

This is due to my argument that these are the more advanced stages of sportification, and that many of 

the others need to be in place before these later stages can occur. Specialization describes the 

development from general athletes and coaches (of, for example, skiing or running) to specialists (such 

as sprinters, long-distance runners or skiers, endurance coaches, skating or classic style 

skiers/coaches).
10

 The specialization of skiers today is, for example, much higher than it was in the 

mid-1900s, when a skier could still be competitive in all distances.
11

 Standardization refers to 

structured, reproducible competitions (like defined distances), and common design and use of 

equipment. Rationalization refers to the development of systematic, goal-oriented training and the 

strive towards using a more rational technique.
12

 Rationalization will, for the remainder of this article, 

also cover the scientification of training and coaching.  

This article focuses on the actors that led the scientification of training in cross-country skiing (SSF 

and physiologists), while the response of the athletes will be the subject of my future research. Even if 

this is a case study on the history of scientific training in Swedish cross-country skiing, it also nuances 

sportification theory by identifying the rationalization of training as a later stage of sportification. This 

article also provides a ground of discussion on how power-struggles can be settled within elite sports, 

when different ideologies compete for control over training ideology. Examining how the governing 

body of a large, popular sport acted as a catalyst for change regarding training, through an alliance 

with a leading scientific environment, can contribute to a larger discussion of the rationalization of 

training. 

                                                           
8
 Yttergren, Träna är livet. 

9
 Examples: Goksöyr, Sivilisering, Modernisering, Sportifisering, Dunning, ‘Industrialization and the Incipient 

Modernization of Football’, Thiborg, Doing (e)sport: About computer games and sportification. 
10

 Yttergren, Träna är livet, p. 21-22. 
11

 Svensson, ’Kriserna driver på idrottens utveckling’. 
12

 Yttergren, Träna är livet, p. 21-22. 
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I see this as a power-struggle between different training ideologies, and argue that the power strategies 

of the SSF and the physiologists align with what Michel Foucault has described as bio-power, namely 

a power that “brought life and its mechanisms into the realm of explicit calculations”.
13

 Foucault’s 

concept of bio-power includes a whole range of techniques and strategies to control, optimize, and 

rationalize human life.
14

 Measurements, surveillance, maximizing performance and control over 

behavior (in this case training) are all important aspects of bio-power and disciplining.
15

 

Since the issue at hand also is an example of how different knowledge traditions clash, theories on 

tacit knowledge are relevant to describe how the traditional knowledge of the skiers were challenged 

by the new, scientific knowledge of the physiologists and the SSF board.
16

 The rationalization of 

training in cross-country skiing is also a struggle concerning who decides the meaning of rationality. 

The concept was used by scientists, politicians, sport federations, coaches and skiers around the mid-

20
th
 century. Therefore, I will link the rationalization of skiing to that of other areas in Swedish society 

at the time.
17

 

 

Why scientific training? 

One of the main questions in this article, and the one to begin with, is why the SSF thought that a 

scientification of training was necessary? The background to scientific training is found in a larger, 

societal change in the view of the body and its movements. An important explanation regarding the 

meeting between Swedish cross-country skiing and physiology research lies in poor results (this is 

quite natural in sports, to change when things go bad).
18

 The SSF had triumphant years at the end of 

the 1940s. The 1948 Winter Olympics in St. Moritz was a Swedish success, and even if the Second 

World War had weakened the elite sports community of many nations, the SSF had another 

explanation. In the directors’ report of the 1947-48 season, it is said that the success “came as a logical 

consequence of years of rational preparations by the management and the active skiers.”
19

 In the 

decades before the 1950s, cross-country skiing had shown some of the early signs of sportification. 

Skiers had organized in clubs, districts and federations (organization), and agreed on common rules 

(regimentation). There were also signs of standardization, as books on training advice were published 

by the SSF.  

                                                           
13

 Foucault, The will to knowledge, p. 143 
14

 Foucault, The will to knowledge, p. 140-144. 
15

 Foucault, Diskursernas kamp, p. 213-214. 
16

 Polanyi, Personal Knowledge.  
17

 De Geer, Rationaliseringsrörelsen i Sverige, Nybom (ed.), Universitet och samhälle. 
18

 The case studied here is one example. Another one is Norway who had its own crisis in 1958, and Kristen 
Kvello was handed the task to re-model the training setup. Source: Gotaas, Først i løypa, p. 277-281. 
19

 Svenska Skidförbundet, Styrelseberättelse 1947-1948, p. 50. My translation. 
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In 1948, Sweden stood as victors of the entire Olympic Games, and cross-country skiers had made a 

major contribution to the success. Training methods at this time were still very individualized. A 

typical setup consisted of hard forestry work as the quantitative base. Running and skiing in different 

forms and paces were added to this. Hunting and other forms of outdoor life could also be considered 

relevant as basic training. Distinctive for training descriptions from this time (e.g. Nils Karlsson and 

Sven Utterström) is the focus on listening to the body, enjoying training and savoring the nature 

experience.
20

  

This was in line with the general idea of natural training propagated by leading training ideologists 

around the national team in the 1940s. Already then there was talk of rational training, but rational 

then meant planning and structure. Training was hardly scientific. There was a focus on tough 

endurance training, but long walks were still “the form of movement that for all categories of skiers 

should be the primary.”
21

 

Coaches were few and marginal, and national team training camps rarely occurred. Nevertheless, an 

important role was played by Gösta Olander, who was the manager of Vålådalen Alpine Station (close 

to Åre) and who since several years had been in contact with the SSF and the national skiing team. 

First, many skiers trained in Vålådalen during the summer season.
22

 Second, Olander was a member of 

the SSF cross-country skiing committee.
23

  To understand the divide between natural and scientific 

training, Olander’s ideas on training need to be examined more closely. It is important to note that 

Olander’s training cannot be discarded as outdated. While scientific training in some ways “won” the 

battle of skiing, much of what Olander recommended (individualized training, listening to the body, 

focus on lustful training rather than machine-like, and repetitive sessions) is widely used today. The 

change from natural to rational training consisted more in that physiology gained the privilege to 

define rationality. This led to a rational training that was based on effectiveness, planning, and science 

rather than experience. Rational knowledge was not necessarily very different from the traditional 

knowledge of how the body reacts to running up a hill or skiing for 50 kilometers. Rather, it meant 

that the traditional knowledge had been absorbed by and legitimized by its transformation into 

scientific knowledge. Its locality had been transformed into universality, through rationalization and 

scientification.
24

 These issues will be addressed further towards the end of this article. 

 

Gösta Olander – natural training in Swedish alpine landscapes 

                                                           
20

 Utterström, Skidspåret från byn, p. 31-33, and Karlsson, I vita spår, p. 113-118. 
21

 Åström, ’Tävling i längdlöpning’, p. 121-124. My translation. 
22

 Svenska Skidförbundet, Styrelseberättelse 1947-1948, p. 30. 
23

 Svenska Skidförbundet, Styrelseberättelse 1946-1947, p. 12-13. 
24

 Wade Chambers and Gillespie, ‘Locality in the History of Science’, p. 239. 
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Scientific, rational training did not emerge in a vacuum. Natural training was the established form for 

skiers and not easily outmaneuvered. Gösta Olander was the main man in Sweden when it came to 

natural training, and he was to be the most fierce opponent of scientification. His methods and 

ideology will therefore need a presentation here.  

After the success in St. Moritz in 1948 (where Sweden took six medals in cross-country skiing) 

Olander enjoyed considerable confidence. His instructive publication Träningsråd för skidåkare 

(Training advice for skiers) was printed in new editions, and he was elected to the newly instituted 

Olympic training committee. There he was put in charge of preparations for the male skiers before the 

1952 Winter Olympics in Oslo. The corresponding role for the female skiers was given to Inga 

Löwdin.
25

 It is important to underline the status that Olander enjoyed. He was the one that the SSF 

trusted with preparations to secure continued Swedish dominance in the Olympic skiing tracks.  

Olander propagated a training that was closely tied to the landscape. During summer the idea was to 

run on mountain paths, in mires and in slopes. Winter meant skiing (preferably in alpine terrain) and 

running in deep snow. Olander was inspired by the movements of mountain wildlife and of the Sami 

(the indigenous population of Northern Scandinavia), who according to him possessed a natural 

flexibility. The Olander training method was firmly based on experience, not on science.
26

 Above all, 

however, he was skeptical about any form of standardization that could threaten to take away the joy 

of training. A training session should be performed without stress and performance anxiety. There 

should be time for taking in the views and the beauty of the landscape. Olander warned his readers that 

they should not become “a training machine.”
27

 There was a moral and idealistic aspect in Olander’s 

ideas about training and nature. In his 1948 training handbook he wrote: “Our Lord has through a 

grand and varied nature given us the best training ground.”
28

 Here a spirituality based on Christian 

belief can be seen, with strong ties to nature. This was a common idea among Swedish landscape 

writers during the first half of the 20
th
 century, like Dag Hammarskjöld and Wilhelm Peterson-

Berger.
29

  

Olander’s ideas were not unique. In Australia, Percy Cerutty coached world-renowned runners like 

John Landy and Herb Elliott. Like Olander, Cerutty propagated a holistic training program that aimed 

at strengthening not only the body but also the soul. His training method was based on the landscape 

in which it took place, something that was more or less irrelevant in scientific, rationalized training.
30

 

In this aspect, Olander, Cerutty and others had more in common with earlier systems of physical 

training than with modern, scientific training. The holistic, idealistic approach resembles that of 

                                                           
25

 Svenska Skidförbundet, Styrelseberättelse 1950-1951, p. 38, 44. 
26

 Yttergren, Träna är livet, p. 85-89. 
27

 Olander, Träningsråd för skidåkare, p. 4. My translation. 
28

 Olander, Träningsråd för skidåkare, p. 4. My translation. 
29

 Svensson, Kampen i landskapet. 
30

 Howe, ‘Habitus, Barriers and the [Ab]use of the Science of Interval Training in the 1950s’, p. 325-327. 
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Swedish Ling gymnastics, where training was not limited to the body but also was seen as a means to 

better the human being as a whole. Ling gymnastics was based on ideas different from Olander’s 

natural training, and focused more on discipline, symmetry and the aesthetic ideals of the body rather 

than on nature, freedom of training and running in snow. Nevertheless, Olander and Ling shared the 

guiding ambition that training was not only about results but also about shaping the athlete into an 

ethical, idealistic person.
31

 The ethical dimension in Olander’s training sets him apart from scientific 

training that focused solely on bodily effects. Natural training had thus an aesthetic and moral aspect, 

while rational training did not. 

The logic of sport (and science) is to a major extent based on the ability to reproduce certain 

conditions that could allow for comparable (equal) results. According to sportification theory, this 

reproducibility and comparability of results, including the equality in opportunities to participate and 

compete at different locations of the world, is of huge importance in modern sports.
32

 In this frame of 

mind, the idea that someone from a certain landscape could have an advantage would conflict with the 

idea of sport. For Olander, Cerutty and others like them, however, the variations of the landscape was 

not something negative. Rather, it was essential for good training and should therefore be used to the 

athlete’s advantage.  

Even if the skiers preparing for the 1952 Olympics were responsible for their own training and 

conducted most of their preparations at home, Olander’s training ideology was the guiding principle 

within the SSF. Contemporary skiing stars like Nils Karlsson and Nils Täpp both claimed to have 

followed Olander’s advice.
33

 Moreover, one of Sweden’s most famous athletes ever, Gunder Hägg, 

was a warm supporter of Olander’s methods and came to Vålådalen on a regular basis. French athletes, 

like Michel Jazy and Michel Bernard, were also often seen running along the paths in Vålådalen.
34

 The 

natural training tradition has had a stronghold in France for most of the 20
th
 century with coaches such 

as Georges Hébert, and Olander was highly renowned there throughout his life.
35

 

In spite of recent success and the strong position of Olander, there were doubts.  In the 1950-51 

directors’ report, the SSF expressed concern for the increasing ability of neighboring countries in the 

skiing tracks. Action was needed and had already to some extent been taken.
 36

 This would soon mean 

a larger role for physiology within cross-country skiing, and the person who led this development was 

Sigge Bergman, who from 1952 was the chairman of the SSF.  

 

                                                           
31

 Ljunggren, Kroppens bildning, p. 206-207. 
32

 Yttergren, Täflan är lifvet, p. 22 and Guttmann, From Ritual to Record, p. 26-36. 
33

 Olander, Träningsråd för skidåkare, p. 2 
34

 Krüger, ‘Training Theory and Why Roger Bannister was the First Four-Minute Miler’, p. 322. 
35

 Krüger, ‘Training Theory and Why Roger Bannister was the First Four-Minute Miler’, p. 309. 
36

 Svenska Skidförbundet, Styrelseberättelse 1950-1951, p. 208 
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Science to the rescue – SSF seeks help 

The 1952 Olympic Winter Games was a disaster for Sweden, and the only medal in Oslo was a bronze 

in the men’s relay race. Business as usual was not an option. After Sweden had found itself defeated 

by its Nordic neighbors, intense contact with physiologists in Stockholm began. Here it can be seen 

how a crisis instigates change. The physiology research from GCI has been applied in many fields 

(industry, military, schools, to name a few), and sports is certainly one of them. 
37

 All this started in 

the 1950s when SSF chairman Sigge Bergman contacted two scientists, Dr. Per Strömbäck and 

Professor Eric Hohwü-Christensen (at the GCI), to ask for scientific advice regarding a number of 

issues, including nutrition, high-altitude training, and how to increase oxygen uptake.
38

 Strömbäck and 

Hohwü-Christensen knew each other from the Swedish Association for Physical Activity and Sports 

Medicine, formed in 1952.
39

 This meant that the SSF turned to an emerging Swedish environment of 

sports-related research. That such an environment existed could be seen as a sign of sportification – 

specialists were available to supply expert knowledge for sports. 

Contact between Sigge Bergman and the GCI were already in place before 1952. Some of the key 

actors had already met as members of the editorial staff for the publication Längdlöpning på skidor 

(Cross-country skiing) where Sigge Bergman, Inga Löwdin (skier and enrolled by SSF) and Paul 

Högberg (would-be headmaster of GCI) were all included.
40

  Bergman himself had a background as a 

student at GCI, where he had taken courses in physiology.
41

 In addition, Bergman and Hohwü-

Christensen were both featured in an instruction manual for skiing already in 1944, where the latter 

wrote about training physiology.
42

 

The physiologists’ motives for co-operating with elite skiers were diverse. One reason was to gain 

access to test results from the unique part of the population that were elite athletes.
43

 Another idea was 

to spread the new, rational training methods that could be based on their research. The status of 

popular elite athletes could be used in order to spread new, endurance-focused training methods to the 

broader public. The media attention, and popular impact that elite sports could give, granted 

physiological training advice legitimacy and attention on a whole different scale than their co-

operation with the military or industry did.
44

 Also, some of the scientists were (elite) athletes 

themselves or had ties to different sport associations.
45

 

                                                           
37

 Svensson, ’How Much Sport is there in Sport Physiology’. 
38

 Svenska Skidförbundet, Styrelseberättelse 1952-1953, p. 23-24. 
39

 Kaijser, ’Historia Svensk Förening för Fysisk Aktivitet och Idrottsmedicin’. 
40

 Rosén, Längdlöpning på skidor. 
41

 Bergman & Bergman, Sigge Bergman – porträtt av en idrottsledare, p. 30. 
42

 Hohwü-Christensen, ’Träningens fysiologi’. 
43

 Heggie, A History of British Sport Medicine, p. 66. 
44

 Svensson & Sörlin, ’Rationell träning’, p. 208. 
45

 Svensson, ’How Much Sport is there in Sport Physiology’, p. 903-905. 
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The contacts gained pace in the season of 1953-54. Hohwü-Christensen named Per-Olof Åstrand as 

the one to handle contact with the SSF, test skiers and participate at training camps and competitions.
46

 

Both the Swedish Olympic Committee (SOC) and the Swedish Sports Confederation (SSC) were 

informed and took part in the co-operation. Per-Olof Åstrand was named in the SSF board, and the 

committees were restructured. The cross-country skiing committee was disbanded and instead two 

new committees were instituted: a training committee and an instruction committee. Gösta Olander, 

who had been in the cross-country skiing committee, was not included in any of the new ones.
47

 

Silently he, the advocate of natural training, had been replaced by a physiologist. This silent exclusion 

of Olander is one of the power strategies used by the SSF in the rationalization process. Olander was 

also excluded from trips to international competitions on SSFs behalf. The power struggle between 

natural training (Olander) and rational training (SSF, physiologists) had escalated. A discourse on 

rational training was in the making, and it was led by scientists. In accordance to Foucault’s theories, 

exclusion is an important part of shaping a discourse.
48

 Here, Olander was increasingly excluded from 

the discourse on training by the use of a new, scientific language that he did not know and would not 

have used even if he did. This exclusion was a process, and one that established what was scientific 

and rational by excluding what was not. In this way, it resembled the creation of a rational population 

by exclusion of irrational elements.
49

 This exclusion was in part a discursive one, based in the control 

over language. As in the case of medicine, the process of turning a field practice into a lab science 

includes using a specialized language (Latin) that the patient or traditional healer could not easily 

understand.
50

  The same strategy was used in sport physiology, when concepts such as lactic acid or 

VO2 max were introduced as important factors for success in cross-country skiing. This was part of 

forming an epistemic culture that favored scientific, not experiential, knowledge. 

After Åstrand had entered the SSF board, physiological testing of elite skiers became standard at 

training camps and competitions. He visited Vålådalen, Rättvik and Cortina during the 1954-55 season 

and conducted a range of different tests.
51

 The SSF tried to underline the importance of these tests in a 

letter to all national team skiers, dated June 11
th
 1954. In the letter Sigge Bergman makes clear that the 

physiologists are meant to contribute with the testing of skiers and materials, advice regarding 

nutrition, and other preparations. Bergman writes: “Personally I think that we can have a lot of use of 

this co-operation with science.”
52

 

                                                           
46

 Svenska Skidförbundet, Styrelseberättelse 1953-1954, p. 36. 
47

 Svenska Skidförbundet, Styrelseberättelse 1954-1955, p. 20-21. 
48

 Foucault, Diskursens ordning, p. 30-31. 
49

 Foucault, Diskursernas kamp, p. 294. 
50

 Knorr Cetina, Epistemic Cultures, p. 31. 
51

 Svenska Skidförbundet, Styrelseberättelse 1954-1955, p. 31. 
52

 Svenska Skidförbundets arkiv, Sigge Bergmans handlingar, 1952-1958 (Ö1:3), Riksarkivet, Arninge. My 
translation. 
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As seen above, the years after the 1952 Winter Olympics in Oslo (where Sweden failed totally) saw a 

change of direction within the SSF. They sought and established a tight co-operation with the 

country’s leading physiology department. Olander and his natural training gradually lost its influence, 

even if Vålådalen as a location for training camps and other activities still maintained high status. The 

turn towards science should not be seen as an isolated curiosity, but rather as part of a larger societal 

change from practical, experiential knowledge to rationalized, science-based management of industry, 

military, schools, food production, and sports.
53

 The SSF was not the only sport federation in Sweden 

that flirted with science. Athletics did a similar thing, in terms of contacts with physiologists and 

doctors. Moreover, in contrast to skiing, athletics had strong coaches (like the legendary Gösse 

Holmér) who were influenced by scientific methods and had a high status in the athletic community.
54

 

Here can also be seen the first signs of striving towards standardization. New, scientific training was 

supposed to build on common theories and the individual variations should be minimized. This was an 

important part of rationalization as envisioned by GCI physiologists, since science presumably could 

contribute with these universal solutions. Physiologists like Hohwü-Christensen argued that training 

could and should be rationalized and standardized. With GCI-educated coaches and instructors, 

“different private tricks and superstition would disappear from the training ground.”
55

 The SSF 

actively sought co-operation with Hohwü-Christensen and shared his ambition to control training 

methods in detail, and to ensure a standard training that could be spread to young skiers.  

Olander saw what was coming but nevertheless tried to defend his position. In an indignant letter to 

Sigge Bergman (dated July 24
th
, 1953) Olander wrote that “there seems to be those who understand a 

lot better with a skeptical attitude to all Vålådalen training, and they are hard to prove wrong.”
56

 In 

another letter from earlier that spring, Olander criticized Gösse Holmér who he claimed was self-

righteous. These were hard times, indeed, and it would get worse as the conflict about training 

continued.  

In an internal SSF report from December, 1954 there was heavy critique of the training conducted in 

Vålådalen. Olander answered with another letter to Sigge Bergman in January 1955, where he clearly 

positioned himself against scientific training:  
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I mean by this, Sigge, that I think they get stuck too much on theoretical details, too school-like, 

scientific, while I mean that it is like with everything else, practice and more practice that is 

primarily needed so that you get a pure, emotional empathy for your sport.
57

 

 

It is clear that Olander felt threatened in his role as training ideologist in cross-country skiing, and that 

he wanted to make clear the importance of practical, experiential knowledge. He took a stand for a 

non-scientific knowledge tradition, which was closer to tacit knowledge than to physiology. A form of 

art (and cross-country skiing could in many ways be considered as such) can, according to Michael 

Polanyi, only be transferred fully through example and personal contact. Against this stands the 

scientific knowledge transfer. 
58

 One interpretation could be that Olander’s view on how skiing is 

learned and taught is clearly influenced by traditionalist knowledge as described by Polanyi. There are 

things that can be known, even talked about, but not fully described.
59

 Skiing can be seen as one such 

thing, where experience of skiing and its effects on the body can be knowledge, just as much as a 

physiological report is. Practical experience was valued much higher than theoretical knowledge by 

Olander and others like him, so for him it was not a problem that some aspects of being an elite skier 

were tacit. If anything, it added weight to his argument that the experience (of skiing, nature, and 

exhaustion) was more important than any physiological idea. 

Despite Olander’s efforts, the experiential training paradigm was gradually replaced by a more 

scientific approach. This was first evident in the SSF. Among the individual skiers, scientific advice 

remained of marginal interest. The attitude towards scientific training methods varied between 

different skiers in the national team, but there was clearly a wide-spread skepticism. When 

physiologist Per-Olof Åstrand arrived at the training camp of the men’s national team in Rättvik in 

1954, he brought a bicycle ergometer to test them. The skiers asked him if he had been engaged by the 

Swedish Cycling Federation.
60

 

The board of the SSF (of which Åstrand was now part) were more convinced that the new, scientific 

approach was the right way to proceed. A whole range of research projects that could be related to 

training on an elite level were conducted at GCI during the 1940s and 1950s.
61

 These projects 

increased the confidence and status of GCI physiologists within the sports community, and showed 

that athletes were an interesting object of study. In addition, SSF chairman Sigge Bergman was firmly 

convinced of the splendor of scientific advice. This gave the scientists working close to the national 

                                                           
57

 Svenska Skidförbundets arkiv, Sigge Bergmans handlingar, 1952-1958 (Ö1:3), Riksarkivet, Arninge. My 
translation. 
58

 Polanyi, Personal Knowledge. Towards a Post-Critical Philosophy, p. 53.  
59

 Polanyi, Personal Knowledge. Towards a Post-Critical Philosophy, p. 91-93. 
60

 Åstrand, ’Fysiologiska institutionens tillkomst och utveckling’, p. 230. 
61

 Svensson & Sörlin, ’Rationell träning’, p. 201-203. 



13 
 

team a solid mandate. I have conducted a series of interviews with 15 elite skiers who were active 

during the 1950s and 1960s. A majority of these skiers express a strong confidence in Sigge Bergman. 

That the well-liked chairman favored a scientific approach seem to have eased the critique from 

skeptic skiers. Nevertheless, not all were easily convinced. One of the best Swedish skiers of the 

1950s and -60s claims that even if he liked Sigge Bergman this did not affect his negative attitude 

towards physiological training advice.
62

  

During the 1960s, the national team had training camps in Vålådalen at least a couple of times every 

season. Gösta Olander was therefore still a well-known figure. However, he was no longer perceived 

as the training authority he had been in the 1940s. Rather, he was understood as a cozy old man or a 

house elf, who had once been more involved in training. His contribution had been reduced to 

spreading good mood.
63

 His time as a leading training ideologist was definitely over already in the 

mid-1950s. The SSF board had by then already turned their attention towards science and its potential 

contribution for future success in the tracks, which was underlined in the ending chapter of the 1955 

director’s report: 

 

The co-operation with the medicinal and physiological sciences in the fields of training and 

competition has been deepened. The board is responsive to the importance of testing new things, 

especially in the area of elite training.
64 

 

In only a couple of years there had been an almost complete turn within the SSF. From strong faith in 

Olander’s natural training methods and experiential methods from the athletes themselves, there was 

now a reliance on science (in practice physiology) as the base of all training. Once again, I would like 

to stress that this was only within the SSF directorate. The problem, soon evident to all, was to 

implement these new strategies in the every-day practice, that is training and competition. The rise of 

scientific training is a clear sign that the sportification process had come a long way, but the skiers 

would not easily give up control over their own training.  

 

Physiologists gain confidence 

In the beginning of this article I raised the question of what strategies the SSF and the physiologists 

used to gain more control over training. One such strategy was to bring physiologists into the SSF and 
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in close relation with the skiers. During the 1950s and 1960s Per-Olof Åstrand was a central actor in 

the relation between physiology and cross-country skiing. He was a member of the SSF board, he 

visited training camps, conducted a whole range of test on the skiers, measured hemoglobin levels, 

max pulse, oxygen uptake, lactic acid production, etc. He also accompanied skiers and other SSF staff 

on reconnaissance travels ahead of major competitions, like his trip to Cortina before the 1956 Winter 

Olympics. Even for the actual competitions, Åstrand went along as a scientific advisor on medicinal 

and physiological issues.
65

 The scientific investment was further strengthened by the success in 

Cortina, with Sixten Jernberg’s gold medal in the 50 km race as the highlight. In Cortina, Sweden’s 

female skiers also took their first Olympic medals (bronze for Sonja Edström in the 10 km race and 

bronze in the relay race). A sense of national vindication was evident in the Swedish press.
66

 

Not only Åstrand but other physiologists as well started to work close to the national team. One 

example is Rune Hedman, who from 1956 featured at meetings and training camps in Vålådalen and 

Stockholm.
67

 Hedman had already written several scientific reports with strong links to elite sports, 

including one article on the carbohydrate loading process and its potential benefits for endurance 

athletes.
68

 Hedman successively took over some of Åstrand’s assignments at training camps, while 

Åstrand remained in charge of physiological advice and testing at competitions and championships, 

and in the SSF board. From 1956 onwards, more physiologists became involved. Bengt Saltin, Björn 

Ekblom, Jan Karlsson and others took part in testing athletes and all wrote reports highly relevant for 

elite athletes.  

The next major championship was the Fédération Internationale de Ski (FIS) World Cup in Lahti 

1958. There the Swedish success continued. Sixten Jernberg was crowned as the championship’s 

finest athlete, but the SSF still pointed out some deficiencies that needed immediate attention before 

the next major event (the 1960 Olympics). The female skiers especially needed to improve their 

training, according to the SSF.
69

 Once again it was clear that physiology was important in this 

improvement. In the build-up towards the 1960 Olympics in Squaw Valley, Åstrand was included in 

the leadership of the skiing team.
70

 This was then repeated at several of the following Olympic Games. 

Swedish physiologists were also active on the international skiing scene. In the 5
th
 international 

congress for skiing education in 1959, Paul Högberg from GCI was the leading training expert.
71

 As 

headmaster of GCI since 1956, Högberg had led the institute towards a stronger connection to elite 
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sports and his own research was strongly linked to sports.
72

 Among other things, he wrote about the 

optimal length of stride while running. 

Åstrand focused on acclimatization in the build-up towards Squaw Valley and wrote a report stating 

that the skiers’ needed an acclimatization period of at least two weeks. Nevertheless, due to limited 

funding, this ended up being only ten days.
73

 The consequences for the Swedish team were severe, not 

least for the future relations between certain skiers and physiologists. Skiers like Per-Erik Larsson and 

Janne Stefansson performed below their standards, and both failures were explained with high-altitude 

issues.
74

 Åstrand was well aware of the risks with too short time for acclimatization, but to the skiers it 

looked like Åstrand had sanctioned the short acclimatization period. Modern physiological research 

shows that acclimatization periods shorter than two weeks risk causing more trouble than they solve, 

something that the Swedish skiers experienced in Squaw Valley.
75

  

The 1960s continued in a similar fashion. The SSF now had an established way of handling their elite 

athletes. It roughly looked like this: the national team consisted of two levels, the A-team and B-team. 

The number of male skiers was often twice the number of female ones. Under these senior teams there 

were also a number of elite prospects that were called “morgondagare” (tomorrow’s stars). The A-

team included the best skiers, who were in question of being selected for competing in major 

competitions. The B-team was the elite skiers directly under the highest level. This structure was 

designed to ease transitions between the teams and ensure the recruitment of new, promising skiers. 

However, few of the “morgondagare” ever reached the A-team.
76

 In the 1965-66 season, the 

“morgondagare” concept was disbanded and replaced by a C-team. The SSF also recruited its first 

national team captain (Lennart Larsson).
77

   

In spite of the seemingly thorough and well-planned structure, there was no evident change in training 

until the end of the 1960s. Even then it was not mainly the SSF that drove the development, but rather 

the individual skiers, who started working half-time in order to spend more time on specific training.
78

 

Another alternative was to expressively use one’s work (forestry or similar heavy work) as a form of 
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training, like Rolf Rämgård did during the 1950s and 1960s.
79

 This was a slow but evident 

professionalization of the athletes. When skiers still worked full-time and had their sport as an 

advanced hobby, training was limited in time and space for practical reasons, but with the 

establishment of skiing education the SSF and coaches could play a much larger role in the design and 

distribution of training methods.
80

 Even if much of the training conducted at later career stages was 

still individualized, there was common ground to build on.  

The A-team went on three or four training camps per season, often in Vålådalen or Rättvik. On these 

occasions there was usually at least one physiologist to conduct field testing. Ahead of major 

competitions SSF board members, skiers and physiologists did reconnaissance trips and intensified 

testing to optimize preparations. Åstrand or some of his colleagues were part of the SSF board during 

the most part of the 1950s and 1960s. They had a strong mandate in everything concerning training, 

nutrition, preparations and health issues. Specialization (where professionalization is included as one 

part) is interesting when you compare skiing to other sports with similar physical demands. Running is 

a good example. In Swedish athletics, there was already in the 1940s a number of coaches held in high 

esteem. These coaches helped mediate and spread scientific methods to athletes. The 

professionalization of the athletics coach, an important part of the sportification process, had come a 

long way in the 1950s.
81

 Nevertheless, cross-country skiing lacked the mid-level that coaches 

constituted in certain other sports. Instead it was up to the physiologists themselves (aided by the SSF) 

to transfer their scientific results into meaningful, practical information for the skiers.  For the latter, 

who had been accustomed to handling their own business and trusting their own and their colleagues 

experience, scientific training advice was not easily accepted. Not until the early 1970s, when skiing 

schools and professional coaches were an established fact, did rational training spread. Even then, 

senior athletes did not have coaches, but they brought with them the experience from skiing high 

schools where professional coaches played an important role.
82

 That knowledge could later be used 

when planning one’s own training. Coaches like Pekka Eriksson, Vivianne Wassdahl and Bengt 

Halvarsson (all active in Järpen) developed and rationalized training methods for generations of elite 
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skiers.
83

 Compared to someone like Gösta Olander, who was a coach, film-maker, hotel manager, and 

author, the 1970s coaches were truly professionalized and specialized. 

As for rationalization, the SSF (representing a scientific knowledge tradition) led the development in 

that direction. Rationalization of training was part of a larger rationalization of the Swedish society. In 

that process, GCI physiologists played an integral part.
84

 Still, with Foucault, no one was there to have 

invented them.
85

 They were part of a larger rationalistic power system that affected skiers, housewives 

and industry workers alike. Just as there was a “right way” of doing domestic work, there was now a 

“right way” to conduct physical training.
86

 

When the skiing federation gave such a strong mandate to the physiologists, as they did after the 

failure in 1952, it was a clear signal: Swedish cross-country skiing and its training methods had to 

change. In the light of Swedish athletics’ interest in scientific training methods it may look self-

evident that skiing would follow, but compared to other prominent skiing nations, Sweden was in the 

avant-garde. Neighboring Norway had a development that differed from the Swedish case. During the 

1950s there was a raging debate about which kind of training should be carried out, especially on bare 

ground.
87

 With Kristen Kvello’s entrance into the position of full-time national trainer in 1958, the 

focus shifted toward more low-intensity training. Just like in Sweden, however, the skiing federation 

had a hard time controlling the actual training of the skiers. Not until the 1980s, with skiing schools 

and fewer forestry workers on the national team, did scientific advice gain any real influence.
88

 The 

training ideology of the SSF should therefore be seen as having been an ideal image with little 

anchoring among the active athletes. Not until the 1970s (to a limited degree) and the 1980s did 

training setup became a more centralized endeavor (through the introduction of skiing high schools, 

professional coaches, longer and more frequent training camps, etc.). In 1973 Oddvar Brå was tested 

by Norwegian scientists, using a Douglas bag to measure his oxygen uptake.
89

 He was the first 

Norwegian skier tested this way, but the corresponding tests in Sweden had been performed as early as 

1957 at GCI.
90

 This illustrates that the SSF was an early adopter of scientific training methods 

compared to many of their rivals. In other prominent sport nations, sports medicine (including 

physiology) from the 1950s onwards was more and more specialized, professionalized and 

rationalized, which are all signs of sportification.
91

 One example among many is the British sports 
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medicine community, which during the 1950s saw a clearer distinction between athletic and normal 

bodies, and a sports medicine explicitly focused on elite athletes and their performance.
92

 This is valid 

in the Swedish context as well, even if the physiologists at GCI were more concerned with the 

physical status of society as a whole than on elite athletes only.
93

In the Soviet Union, USA, West 

Germany, DDR, Australia and many other countries, attempts were made to bring science into training 

in order to remain or become competitive at the international level in the Cold War-era.
94

 In a Nordic 

context, however, Sweden was a forerunner.  

 

Rationalization as the high-point of sportification? 

How then can the rationalization of training be understood in terms of sportification? The process of 

sportification cannot be explained only by societal and economic factors. There is, according to 

Yttergren and others with him, a certain kind of autonomy in sports that is affected by cultural factors 

in every individual sport. Sportification gains speed when there is a common will in a sport to change 

its content and organization.
95

 I agree with this, but in the case of cross-country skiing, this common 

will was not present. On the contrary, there was a conflict of interest between the SSF (who worked 

for rationalization) and the skiers (who wanted to remain in control of their own training). The SSF 

acted against the will of most skiers and engaged scientists to handle testing, etc. Thus the common 

will for sportification is not a prerequisite for sportification. Not only consensus but also conflict can 

function as a catalyst for change. 

In the 1950s, cross-country skiing was already sportified in some aspects. Organization (in clubs, 

districts and federations), regimentation and equalization were already in place, but rationalization was 

yet to come. Based on this case study I argue that rationalization should be understood as one of the 

later stages of sportification. Many other factors, not least organization, are needed in order for 

rationalization to be possible. Already in the 1950s there was theoretical ground for a rational training 

based on physiology, but since the SSF and the physiologists lacked an organization to support it, 

change was slow. The obvious lack of a mediating level (coaches) set skiing apart from athletics and 

delayed the implementation of scientific training. There were “coaches” around the national team (a 

similar role to that of Olander in the 1940s) but they had no theoretical education on training and 

functioned mainly as a form of stewards, assisting skiers at competitions and training camps.
96

 With 
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the employment of Lennart Larsson (in 1966) this started to change. Larsson had intensive contacts 

with GCI and went on to study there.
97

 He exemplifies a combination of roles (skier, scholar, coach) 

that would become more and more common during the 1970s. Scientification and professionalization 

has been studied in all kinds of areas, but Rune Premfors’ analysis of the relationship between 

university and society illustrates my argument well. Premfors claims that a vital part of the 

scientification of administration is professionalization, which has “given us a clear increase in the 

number of politicians and bureaucrats with a professional knowledge base and a professional 

orientation.”
98

 The step between these bureaucrats and scientifically educated, professional coaches is 

not that big. They have a similar role in the implementation and mediation of scientific knowledge in 

their respective, practical fields. Without them, this mediation is much harder and slower. In skiing, 

these coaches entered the field in the 1970s, and there was an almost immediate effect as training was 

more standardized, scienticized and organized.  

If compared to other nations and sports, the importance of coaches in this instance is even clearer. I 

have already identified the early adoption of scientific methods in athletics, led by strong, professional 

coaches like Gösse Holmér. He was convinced of scientific training methods’ benefits and made sure 

to implement it among his athletes.
99

 The lack of similar coaches in skiing was evident. 

In Germany there was an even more accentuated connection between scientists and coaches. The 

Freiburg school with Herbert Reindell, among others, had a close co-operation with one of the major 

coaching authorities of the time, Woldemar Gerschler.
100

 Reindell’s methods were used by others, like 

the Austrian Frantz Stampfl who was based in Australia.
101

 This type of concrete and close interaction 

between athletes, coaches and scientists were still quite rare. More common was for scientists to work 

in relative isolation from the practitioners, especially in the US, or, as in the Swedish case, to have 

scientists being directly responsible for mediation to the athletes without the aid of professional 

coaches.
102

 In any case, the evaluation of this transfer of knowledge, power and rights could be seen as 

an example of epistemic drift.
103

 As in science, the evaluation of sport performance has been 

continuously externalized, from athletes to coaches and scientists. In science and training, this change 

in how performance is evaluated, and by whom, has boosted quantifiable methods (like physiological 

testing) over traditional knowledge (like natural training). In short, the epistemic drift has favored 
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quantification over personal experience. This is in line with sportification theories, where 

quantification is one of the important indicators of development. 

 

Rational training and power relations 

I started out this article by asking how rational training relates to bio-power, and how the discourse 

around it has changed over time. Rational training was a common expression in cross-country skiing 

already from the 1930s onwards. What it meant was not very clear, though. From a physiologist’s 

point of view, it meant the most effective training. That is, most effect in relation to the least amount 

of time and energy consumption. Training should build on science, for only then could it ever be 

rational.
104

 For skiers it was another matter. Rational training was rather used by them as a synonym 

for systematic and planned training (as with Nils Karlsson or some leading skiing organizations).
105

 I 

have shown that the SSF meant that their rational preparations had been the key to success in St. 

Moritz in 1948.
106

 But what were rational preparations? In 1948 it was, at least according to the SSF, 

to follow Olander’s methods and train in Vålådalen as much as possible. Ten years later, however, 

rational meant something else.  

The change consisted in physiology gaining the privilege to define rationality. This led to a rational 

training that was based on effectiveness, planning, and science rather than experience. The changing 

content of rationality had its explanation in the larger, societal rationalization movement that changed 

Swedish society during the mid-20
th
 century. GCI physiologists were a major force in this 

development.
107

 Rational training should be understood in this context, and the definition was not only 

about the content of training. The skiers themselves were defined, as individuals, through the scientific 

documentation. Skill became a number: VO2 max, lactate threshold, max pulse, etc. The double 

movement of making the individual into an object (via testing, numbers, etc.) while also keeping his 

individuality (for optimal development of each person) has been described by Foucault regarding 

penitentiaries but is also relevant here.
108

 

The change in ideas about the body during the first decades of the 20
th
 century saw the human body 

transformed from an aesthetic form to a motor, which could be trained for increased productivity. This 

change meant that bodies should be disciplined according to productivity, not repressed to 

subjugation.
109

 In the light of this change, physiology became an increasingly important scientific 

discipline. As bio-power had taken control over bodies throughout the classic period, bodies were 
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disciplined and optimized in schools, military service, and production.
110

 Nevertheless, some bodies 

remained out of control. As stated in the very beginning of this article, skiers were often seen as 

wayward and stubborn. Their training was not productive; it was individual. As such it was of no use 

to anyone but the individual. By bringing these individualists into the control apparatus of scientific 

training methods, their bodies could be productive in many ways. They could be used as models or test 

subjects for designing training methods for the entire population, which GCI physiologists had tried to 

do.
111

 Their training could inspire others to make more rational, productive use of their bodies. Given 

the overall rationalist, productivist trend of the mid-20
th
 century, rational training could be seen as an 

aspect of bio-power.  

Reading Foucault’s analysis of prisons and the surveillance strategies used there, it is striking how 

similar it is to the concept of rational training. Individual reporting is based on universal models, 

performed on the subjects (skiers or inmates) that will eventually be disciplined enough to report their 

own actions and results. Of course, rational training is not a punishment and any skier would be free to 

walk away (as, for example, Lars Olsson did at a training camp in Rättvik in the 1960s when told to 

run up and down the skiing slope).
112

 Nevertheless, the concept of a constant “procedure of 

improvement,” based on empirical data from the subjects and analysis from an external expert 

(coach/scientist/correctional worker), unites training camps and penitentiaries.
113

 

Bio-power or not, it is clear that skiers in the 1970s meant something totally different when they spoke 

of rationality than their colleagues did in the 1940s. In that way, the SSF had succeeded in their 

ambition to bring science into training. Nevertheless, it was a slow and meandering process that more 

than anything illustrates the importance of professional coaches to make any practical difference. As 

the coaching role was developed and professionalized (and backed by a more efficient organization), 

the coaches took hold of a competence that was previously entitled to the skiers.
114

 The early 

professionalization (in the 1950s) of coaches in athletics shows the importance of well-educated and 

professional coaches in order to implement science in practice.
115

 This case study shows that in order 

for training to be rationalized, other criteria of sportification (like organization, equality, regimentation 

and specialization) have to already be in place. In skiing, the lack of specialized, professional coaches 

slowed down the rationalization of training significantly, despite the ambition of the SSF to be avant-

garde. The rationalization of training methods is thus one of the later stages of sportification.  In 

Madness and Civilization, Foucault states that in the asylums madness was seen as a form of 

childhood. The mad were as children whose forces were not brought to use according to their 

                                                           
110

 Foucault, The Will to Knowledge part 1: The History of Sexuality, p. 140-141. 
111

 Svensson, ‘How Much Sport is there in Sport Physiology?’. 
112

 Oppenheim, Finnskogen – en vägvisare, p. 94-95. 
113

 Foucault, Övervakning och straff, p. 252-253. 
114

 Sörlin, Kroppens geni, p. 171.  
115

 Yttergren, Träna är livet, p. 117-119. 



22 
 

potential.
116

 Rational training and all of its techniques (clocking, journals, intervals, professional 

coaches, and later pulse monitoring, scientific testing, etc.) could be seen as something similar. Even if 

there were (and are) still many elements of natural training that are important for elite athletes, the 

skiers were not to be trusted with realizing their potential. Ensuring the productive development of 

talent was a job for scientists and professionals. In that way, the sportification process has also meant a 

power shift from practitioners to the SSF, the physiologists and the coaches.  
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