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Abstract: 

Problem Statement: The development of Vaporfly technology (VFT), which was introduced by Nike in 2017, 
caused a disruption in long-distance running races. Using these shoes, an unexpected number of records in all 
standardized road distances have been broken. Scientific literature indicates that VFT improves performance, at 
least in highly trained athletes. This resulted in an extensive ethical discussion about the use of VFT in 
competitions and led to the development of a set of norms (which have been approved in 2020 by World 
Athletics) on the use of this technology. Purpose: This study analyses how ethical factors in multidimensional 
ethics scale (MES) developed by Shawver & Sennetti (2009) influence the acceptance of VFT shoes. The 
attitude is measured using the psychometrical scale proposed by Venkatesh & Davis (2000). Approach: Relations 
between variables have been fitted with a structural equation model, which has been adjusted with partial least 
squares. Thus, the influence of every explanatory variable on acceptance is measured with a so-called coefficient 
of the path (cp), whose value is within [-1, 1]. Its interpretation is analogous to that of a correlation coefficient. 
Results: We have determined that relativism (cp = 0.388, p < 0.01) and egoism (cp = 0.241, p < 0.01) are 
relevant ethical variables for explaining the acceptance of VFT. Likewise, moral equity (cp = 0.12, p = 0.262) 
and utilitarianism (cp = 0.098, p = 0.13) show a positive relation with attitude towards VFT. However, these 
relations are not significant at standard statistical levels. In addition, we have determined that contractualism 
shows a negative non-significant relation with intention to use.Conclusions: The influence of ethical factors on 
the intention to use a disruptive sport technology, such as the Nike Vaporfly running shoes, has been confirmed. 
Ethics explains almost 50% of the intention to use this technology. 
Keywords: techno doping, disruptive technology, ethical judgements, multidimensional ethical scale, 

carbon plate shoes 

 
Introduction 

Breaking2 project in year 2017 and Ineos 1.59 challenge at 2019 were two outstanding events where a 
human, the Olympic marathon gold metal Eliud Kipchoge, tried to run a Marathon in less than 2 hours. 
Kipchoge finally attained that objective in Ineos 1.59 event. These sub 2h. challenges served to present Vaporfly 
technology (VFT) by Nike that had already been described in Hookgamer et al. (2017). There is a great deal of 
academic literature showing that VFT enhances previous running shoe technologies (Hoogkamer et al. 2018b; 
Hunter et al., 2019; Hoogkamer, et al., 2019b; Barnes et al., 2019; Hunter et al., 2019). Statistical analyses of 
performances by elite and non-elite athletes in Quealy & Katz (2018), Guinness at al. (2020) and Bermon et al. 
(2021) show consistently that improvement due to VFT is statistically significant. Despite running performance 
improvements can be also linked to psychological factors (Christensen et al., 2018) in the opinion of some 
authors such as Muñiz-Pardos et al. (2021), enhancements by VFT are not only due to a placebo effect but are 
comparable to blood doping. 
Among two key elements of the VFT, the carbon fibre plate and the new Zoom X foam, it was the plate that got 
principal attention. However, Hoogkamer et al. (2019b) and Burns & Tam (2019) indicate that more important 
than the effect of the carbon plate is that from its revolutionary foam. Despite being much thicker than 
conventional race shoes, Nike Vaporfly weighed substantially less than them. Until 2020, the World Athletics 
regulations ruled shoes only by stipulating a vague ban for those shoes that provide an unfair advantage and are 
not reasonably available in the market. This regulation, so fuzzy, in fact allowed the use and development of the 
VFT without restrictions. 
 Whenever a disruptive technological change occurs in a sport, there is a broad discussion about the 
ethics of its use (Dyer, 2015). A clear example is the controversial by Oscar Pistorius legs discussed in Dyer 
(2015) and Richard et al. (2020). Thus, a large part of the athletic community demanded a clear regulation of 
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VFT, which was qualified technological doping in several forums (Woodward, 2020; Ross, 2020). Some authors 
advocated for a regulation that may be understood within the ethical stream on sports tech that Loland (2002, 
2009) labels as thick. So, Burns & Tam (2019) proposed regulating the thickness of the sole and Dyer (2020) 
suggested ensuring that certain issues such as that avoiding damage, denaturation or dehumanization of the sport 
or deskilling and reskilling were reasonably met. On the other hand, Muñiz-Pardos et al. (2021) by adopting the 
perspective on ethics that Loland (2002, 2009) considers thin claimed for its ban. This stream of opinion argues 
that the irruption of VFT does not allow a right measurement of athletic evolution (at an individual or a 
collective level) since the shoes used before 2017 are not equivalent to VFT shoes. The regulatory change that 
World Athletics introduced in 2020 must be understood within the thick theory of sports ethics (Torres-Burgos 
& Andrés-Sánchez, 2021). Even though VFT was not prohibited, its development and use was constrained. In 
spite of some authors feel this pragmatic regulation adequate (Dyer, 2020), this opinion is not unanimous. For 
example, Muñiz-Pardo et al. (2021) indicate that this decision is not consistent with that by World Athletics 
regarding 68 pins speed racing shoes that were banned at 1968 and world records broken with these shoes 
eliminated.  

Ethical and moral evaluations have been proved significant to explain attitude towards novel techs in 
fields as electronic commerce (Leonard & Jones, 2017), education (Jung, 2009), or insideables (Reinares-Lara et 
al. 2018; Murata et al., 2019; Pelegrín-Borondo et al., 2020 and Olarte-Pascual et al., 2021). Graham & Burns 
(2020) have observed that ethical perceptions are also relevant to explain behaviour of collegiate athletes. 
Following this way, the objective of this paper is testing whether amateur athletes show ethical awareness in the 
decision on using VFT. To do this, we analysed a survey on 252 amateur athletes from Spain completed in 
March 2021. Explained variable, intention to use (IU) shoes with Vaporfly tech is measured with the 
psychometrical scale in Venkatesh & Davis (2000). Ethical awareness is quantified with the multidimensional 
ethical scale (MES) in Reidenbach & Robin (1990) extended by Shawver & Sennetti (2009). In this regard, 
Pelegrín-Borondo et al. (2020) and Olarte-Pascual et al. (2021) have shown that MES explains quite accurately 
the acceptance of new techs when they embed deep ethical concerns (in these papers, cyborg implants). All 
constructs and items used in the study are displayed in Table 1.  
 Multiple ethical scale in Shawver & Sennetti (2009) comprises following five constructs: moral equity, 
relativism, egoism, utilitarianism and contractualism. Moral equity (ME) is individual judgement on fairness, 
justice and what is correct and incorrect in the widest sense (Leonard et al., 2017). Olarte-Pascual et al. (2021) 
and Pelegrín-Borondo et al. (2020) outline that this dimension is significant to explain attitude towards 
insideables. Likewise in an education context (Jung, 2009) and in electronic commerce field (Leonard & Jones, 
2017) this dimension has been found relevant.  
 Relativism (REL) is the perception about what is wrong and right within a social context (family, 
training mates, etc.). Jung (2009), Leonard & Jones (2017), Pelegrín-Borondo et al. (2020), Olarte-Pascual et al. 
(2021) report that a positive judgement in this ethical dimension is relevant to explain the acceptance of new 
techs. Often practitioners of endurance sports are members of communities and groups. For example, they 
belong to running clubs or online forums with a high engagement power (Littlejohns et al., 2019). So, Mahan III 
et al. (2015) show that social networks have a significant influence on running engagement and Ndayizigamiye 
et al. (2020) outline that the opinion of close persons is the most influential variable for the use of sport apps. 
Likewise, there are many magazines devoted to endurance sports with a great number of readers. So, it seems 
reasonable supposing that opinions in those media may influence the attitude towards VFT.  
 Egoism (EG) is the perception that adopting a decision promotes individual interest. It has been checked 
that VFT has allowed improving the performance of elite athletes (Guinness et al., 2020; Bermon et al., 2021). 
So, this dimension may explain why some of them opt to use Nive Vaporfly for achieving a better performance 
in a given competition that may lead them to be classified for example, to Olympic Games in spite of this 
decision may su ppose losing their sponsoring shoe brand. In Spain we can outline the case of Olympic 
endurance runner Javier Guerra, which quit from Adidas to wear Nike Vaporfly in Sevilla marathon held at 2020 
(Sánchez, 2020). In any case, not only professional athletes pretend optimizing sportive performance. Many 
amateur athletes may have also interest in obtaining as good performance as they can (Howgwei & Resza, 2021). 
Quealy & Katz (2018) show from Strava data that average performance of popular athletes improved with VFT.  
 Utilitarianism (UT) is the judgement that an action supposes a good for the society as a whole. It is clear 
that in elite/sub-elite these VFT shoes allow improving running performance (Dyer, 2020; Guinness et al., 2020; 
Muñiz-Pardos, 2021). VFT improves running economy due to the diminution of metabolic costs and also 
biomechanical changes in ankle (Hunter et al, 2017; Hoogkamer et al. 2017; Barnes & Kilding, 2019; 
Hoogkamer et al. 2019b). In addition spectacular events as Ineos 1.59 and Breaking2 have served to promote 
distance running (Torres-Burgos & Andrés-Sánchez, 2021). So, from the perspective on ethical “non-theory” 
exposed in Loland (2002, 2008) it seems that VFT are fully justified. Likewise, following arguments of Dyer 
(2020) and Torres-Burgos & Andrés-Sánchez (2021) it seems that its use must be judged positively from thick 
theory in Loland (2002). On the other hand, thin theory postulates that fully standardized equipment must be 
required to have an exact measure of performance improvement of athletes (Loland, 2002). Therefore, if thin 
ethical perspective is adopted, VFT must be judged negatively from utilitarianism dimension. 
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 Often advances in running shoes tech reduce the risk of injuries (Vermeulen et al., 2021) that are due to 
intense musculoskeletal load produced by long distance competitions as, for example, half-marathon (Doyenart 
et al., 2020). Sailors (2009) link the expansion of running to the advances in shoe cushion. Prominent Spanish 
international endurance athletes reported faster muscular recoveries after intense sessions and competitions and 
also fewer injuries since they started using VFT (Jiménez, 2020). This argument allows perceiving VFT 
positively from utilitarianism perspective. 
 Contractualism (CT) judges the morality of an action in the context of perceived individual duties, 
implied contracts and/or underwritten obligations. So, it is clear that contractualism did not guide the decision of 
elite athletes Jesús España (New Balance athlete) and Lemawork Ketema (Adidas athlete) to compete with a pair 
of Vaporfly shoes that were tuned to face as their sponsoring brand shoes (Runnersworld, 2019). On the other 
hand, it has been documented in Spain by del Río et al. (2001) the existence of consumer loyalty to sport shoe 
brands. Thus it can be supposed that many runners may perceive their relation with a given brand as an “implied 
contract”.  
 To assess ethical awareness in VFT adoption we test following hypothesis: 
 Hypothesis 1 (H1): A positive perception on moral equity influences positively attitude towards the use of 

VFT. 
 Hypothesis 2 (H2): A positive perception on relativism influences positively attitude towards the use of VFT. 
 Hypothesis 3 (H3): A positive perception on egoism influences positively attitude towards the use of VFT. 
 Hypothesis 4 (H4): A positive perception on utilitarianism influences positively attitude towards the use of 

VFT. 
 Hypothesis 5 (H5): A positive perception on contractualism influences positively attitude towards the use of 

VFT. 
 

Table 1. Psychometrical scales used in this paper 
Factor/construct Source 

Explained factor 

Intention to use (IU) 

 

IU1=I intend to employ VFT running shoes Adapted from Venkatesh & Davis 

(2000) 

 
IU2=I predict that I will employ VFT running shoes 

Explanatory constructs 

Moral equity 

 

 

 

 

 

ME1=unjust/just 

ME2= unfair/fair 

ME3= morally right/morally right 

Relativism 

RE1=Unacceptable/acceptable to my mates 

RE2=Unacceptable/acceptable from my athletic culture point of view 

RE3= Unacceptable/acceptable for people whose pinion I respect 

 

Egoism  

EG1=Not self promoting/promoting for me 

 EG2=Not personally satisfying/personally satisfying for me 

Utilitarianism 

UT1=Useless/useful  

UT2=Maximizes cost and minimizes benefits/minimizes cost and maximizes 

benefits 
 

Contractualism  

CT1=Violates/does not violate an implied contract  

CT2=Violates/does not violate an implied promise  

 

Material and methods 

Sample  

In our study we use a survey answered by 252 Spanish amateur distance runners completed on-line within March 
2021. Table 2 describes the sample in detail. 

 
Table 2. Descriptive statistics and sample profile 

Factor/construct Mean Median SD Q1 Q3 IV 

Intention to use 
IU1 6.66 8 3.38 5 10 5 

IU2 7.20 8 3.06 6 10 4 

ME2 5.76 6 3.20 3 9 6 

ME3 7.09 8 2.94 5 10 5 

RE2 7.42 8 2.85 6 10 4 
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RE3 7.53 8 2.58 6 10 4 
 
Egoism 
EG1 4.80 5 2.94 3 7 4 

EG2 6.17 6 3.02 5 9 4 
Utilitarianism 
UT1 6.81 7 2.74 5 9 4 
UT2 5.72 6 2.86 3 8 5 
 
Contractualism 
CT1 5.46 6 3.15 3 8 5 

CT2 5.41 6 3.27 3 8 5 
Composition by income Monthly income ≥€2500 (47%) 

Composition by sex 86% men and 14% women 

Composition by sport 70% athletes and 30% triathletes 

Composition by dedication 59% athletes have license and 41% does not 

Composition by ages 15% are under 35 years; 42% between 35 and 45; 36% 

between 45 and 55; 6% were between 55 and 65 years 

and 1% were over 65 years. 

Note: SD is standard deviation, Q1 and Q3 are first and third quartile and ICV is interquartile variation, 
ICV=Q3-Q1 
 

All questions were answered in an 11 level Likert scale (0, complete unfavourable perception to 10, 
complete favourable perception). Table 2 shows descriptive statistics of our survey. The mean/median responses 
show that VFT has an average evaluation above 5 in all the questions with the exception of “EG1=not self 
promoting/self promoting” whose mean (median) is slightly less than 5 (exactly 5). 
 

Data analysis 

We develop our analysis by using Structural Equation Modelling (SEM) that is fitted with Partial Least 
Squares (PLS) and Smart-PLS 3 software. As a first step we validate the scales by using accepted measures for 
convergent and discriminant validity of constructs. In a second step we adjust a SEM-PLS regression over IU 
that is explained by ethical constructs described above. By assessing determination coefficient R2 we can 
measure the quality of adjustment whereas the predictive relevance is evaluated from Stone-Greiser cross-
validated redundancy measure Q2 (Hair et al, 2014). 
 

Results 

Results in Table 3 suggest that constructs present internal consistency. Cronbach’s alpha, composite 
reliability and ρA reach values above 0.7 and average variance extracted from items is above 0.5. However, it 
might be a doubt in the case of egoism. Its Cronbach alpha is slightly under 0.7 despite the values reached in 
other convergent validity measures met the required standard. However, notice that Cronbach’s alpha underrates 
a construct consistency whereas composite reliability overrates it (Hair et al., 2014). Likewise Cronbach’s alpha 
confidence interval for a significant level α=5% is [0.559, 0.775].  

 
Therefore, we can also accept internal consistency of egoism.  
Matrix of divergent validity in Table 4 suggests that all constructs present discriminant power. The 

values of principal diagonal, that contain squared root of average variance extracted from items is above the 
correlations between factors.  

 
Table 3. Convergent validity measures 
 

Construct Cronbach’s α ρA 
Composite  
reliability 

Average variance 
extracted 

Intention to use 0.906 0.908 0.955 0.914 

Moral equity 0.932 0.968 0.956 0.879 

Relativism 0.942 0.953 0.963 0.896 

Egoism 0.667 0.878 0.845 0.734 

Utilitarianism 0.730 0.730 0.881 0.788 

Contractualism 0.938 0.942 0.970 0.942 
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Table 4. Matrix measuring divergent validity 
 
 
 
 
 
 
 
 
 

Note: Principal diagonal is the squared root of the average variance 
extracted of the items of each construct. Above principal diagonal are 
indicated the correlations between constructs 

 
Table 5 shows the following patterns in the coefficients of the paths: 
(1) Path coefficients present their hypothetical positive sign. The exception is contractualism. Whose 

coefficient is negative and not significantly different from 0. So, H5 is rejected.  
(2) Judgements on relativism (cp=0.388, p<0.01) and egoism (cp=0.241, p<0.01) present positive coefficients 

with a clear statistical significance. So, hypotheses H2 and H3 are accepted. 
(3) Although the sign of cp is as we expected for moral equity (cp=0.120, p=0.262) and utilitarianism 

(cp=0.098, p=0.13) it is not significantly different from 0 at standard statistical levels. So, hypotheses H1 
and H4 are not confirmed. 

(4) The value of R2, which is close to 50%, informs that a moderate level of accuracy has been reached (Hair et 
al., 2014). Likewise, the value of Q2>0 implies that our model has predictive capability (Hair et al., 2014). 

 

Table 5. Results of the SEM-PLS estimates for the influence of ethical variables in intention to use VFT shoes 

Effect R2 Q2 Path coefficient (cp) Student’s t p-value 

 0.485 0.413    

ME -> IU   0.120 1.123 0.262 

RE -> IU   0.388 3.534 0.000 

EG -> IU   0.241 3.410 0.001 

UT -> IU   0.098 1.517 0.130 

CT -> IU   -0.056 0.800 0.424 
 
Conclusions and further research 

VFT has become a disruptive tech in endurance road running races. Academic literature shows that it 
improves athletic performance in approximately a 4%. So, their use by pro distance runners is nowadays very 
common. Likewise, literature also suggests that many amateur athletes could improve their performances by 
using VFT. These facts have stimulated ethical and philosophical debates on its use and have motivated this 
empirical assessment on the awareness by amateur athletes about competing with Vaporfly tech. 
 Results prove the influence of ethical perceptions on the intention to use a disruptive sport technology 
such as the Nike Vaporfly running shoes. These factors explain almost 50% of the attitude towards VFT. The 
main variable influencing the use of VFT is relativism, i.e. the social acceptability of that tech. In our context 
influence may come from the opinion of club mates, trainers, specialized journals, etc. The other relevant 
explanatory factor is egoism (cp=0.241, p<0.01). Likewise, we have also observed that positive perceptions on 
moral equity (cp=0.120) and utilitarianism (cp=0.098) influence positively IU VFT. However this fact has not a 
relevant statistical significance. We have also found a negative but not significant relation between 
contractualism and the acceptance of VFT. 
 These findings have important implications in the sport industry. Ethical aspects should be considered 
in the development of any disruptive technological innovation to make sure that a sport technology is acceptable 
by their potential users. Among the ethical factors, relativism is the most influential variable. The perception 
about what is correct within a social context is an essential variable influencing attitude towards a new sport 
technology. Individual ethical factor (egoism) is the second influential variable.  
 Despite MES has been applied to measure ethical awareness in the adoption of a disruptive technology 
in running shoes, we can also use this approach to assess ethical awareness about a different tech in any other 
discipline. Considering the pace of technological disruption, this study opens a new theoretical analysis 
framework. For example, wearables and insideables may allow acquiring superhuman capacities and skills and 
ethical concerns of this future technology on sport arena should require further analysis. 
 

IU ME RE EG UT CT 

IU 0.956 

     ME 0.622 0.938 

RE 0.661 0.876 0.947 

   EG 0.575 0.580 0.599 0.857 

UT 0.530 0.561 0.584 0.730 0.887 

 CT 0.482 0.580 0.595 0.709 0.674 0.970 
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We are aware that the survey used in this paper has several limitations. However, these constraints may 
be an incentive for further research. The size of sample is adequate to obtain significant statistical results but it 
not excessively great. The proportion men/women is in accordance to rates in athletic competitions of Spain and 
also in studies on amateur distance running as Doyenart et al. (2020) and Hongwei & Resza (2021). However, 
we feel that a more balanced proportion would be preferable. Likewise this research is carried on by using a 
sample of amateur Spanish athletes. Conclusions might change if questionnaire were responded by runners from 
other geographical areas or by elite athletes. So, a wider study with different countries and comparative studies 
would be conducted. The survey has been developed after World Athletics ruled the use of VFT running shoes. 
It could be interesting making a longitudinal study of MES explanatory capability on disruptive sport tech 
acceptance by comparing the results before ruling that tech and those from the same study but after regulating it. 
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