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Abstract: This study addresses the social impact of the popularity of recreational running (called:
running boom). Four dimensions are classified: (1) economic, (2) health and psychological well-
being, (3) environmental and (4) social (in narrow sense). The first three of these were included
in the analysis performed. The analysis relates to Polish society in 2018 and is based on a thought
experiment assuming that 3.4 million recreational runners engage in leisure activities as passive
and indifferent to their surroundings as possible instead of running. What economic, health, and
environmental consequences would this have? The interdisciplinary analysis uses and combines
existing scientific findings. The economic effects of the running boom include at least PLN 1.7 billion
spent annually on the purchase of running equipment (not including effects related to employee
health, development of running tourism, etc.). The health effects include at least a 30% reduction in
the risk of death in the next 15 years for the population of runners. Finally, the carbon footprint of
Polish amateur runners can be estimated at 2.9 million tons of CO2.

Keywords: leisure running; leisure-time sport; running events; running boom

1. Introduction

Recreational running seems to be a phenomenon that has permanently entered the
contemporary social life. Over the last decades, it has involved millions of people around
the world, and it is worth asking about the multidimensional consequences of this social
phenomenon. The beginnings of running’s popularity can be traced back to the second half
of the 20th century in the United States. Already, the 1970s were proclaimed in 1980 by the
Chicago Daily Herald as the decade of running. At the end of this decade, the number of
people completing the New York City Marathon exceeded 10,000 [1]. As statistics show,
both the number of marathon events and the number of participants increased during
this period [1]. The fact that the beginnings of the popularity of recreational running
were in the 1970s is no coincidence. It was then that the so-called fitness revolution
took place [2], conditioned, among other things, by the popularity of Marc Lalonde’s
report “A New Perspective on the Health of Canadians”, which was published in 1974.
Lalonde emphasized the great importance of the influence of lifestyle on an individual’s
health, confronted with the significance of such elements as genetic factors, environmental
conditions, and especially the functioning of healthcare [3].

In the 1970s and 1980s the so-called first wave of the running boom took place. Then,
in the 1990s, in a global perspective, the number of participants in running events and the
number of events themselves remained relatively stable [1]. However, since the beginning
of the 21st century, we have been observing the so-called second wave, which is distinctive
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in its specific features. First, it covers not only North America and Europe (like the first
wave), but also other continents, especially Asia. As Scheerder, Breedveld and Borgers [1]
reported, in 2013, marathon participants in Asia accounted for as much as 18.7% of the
global marathoner population, while in 1980 this percentage was only 0.4%. At the same
time, the share of marathons held in Asia in the global volume of such events increased
from 4.6% to 10.5%.

The running boom has thus become a global phenomenon. At the same time, the
second wave is marked by an egalitarianization of running, which is now also attractive
to women and people of all ages [1], although it still remains dominated by people of
higher social status [4,5]. It is also a much “higher” wave than the one observed in the
1970s and 1980s. This means that leisure running is now much more popular than it was
during the first wave. The report “The State of Running 2019” [6] mentions 70,000 running
events that were to be held worldwide in 2019, in which 107.9 million people were expected
to participate (the authors write about individual results). The European population of
amateur runners was estimated at 45–55 million people at the beginning of the second
decade of the 21st century [7]. International studies show that the COVID-19 pandemic
had not limited the amateur running activity [8].

2. Aim and Theoretical Perspective of the Study

The running boom is the subject of studies and research conducted by representatives
of numerous scientific disciplines. Authors of humanist- and social-science-orientation
papers generally analyze changes in the intensity of the phenomenon over time, extract
profiles of amateur runners from studies, and consider issues of runners’ motivation [1,9,10].
In contrast, representatives of physical culture and health sciences are keen to focus on the
effectiveness of running training, running injuries, the role of physical activity in disease
prevention, etc. [11–16]. Economists consider the issue of the size and structure of the
so-called running market [7,17–20].

It can be stated, however, that current academic investigations of the running boom
are inadequate for at least two reasons. Firstly, there is a lack of interdisciplinary analyses of
the phenomenon in question, in which the perspectives of individual scientific disciplines
are integrated. Second, there is no concrete question about the output of the running
boom. Usually the running boom is “justified” on the basis of large-scale health, as well
as psychological and possibly economic benefits associated with mass physical activity.
However, we strongly emphasize that these justifications lack precision and concrete data.
The question of possible negative effects of the popularity of recreational running (if we do
not consider running injuries) is not addressed at all. Thus, the purpose of our work is to
develop an answer to the following questions: How are the lives of contemporary people,
contemporary societies, co-shaped by the running boom? Would it be different from today
if the phenomenon of the running boom did not exist? In other words, the aim of this paper
is to examine the social impact of the running boom.

In our view, in the broadest terms, the social impact of the running boom can be noted
and analyzed along four dimensions: (1) economic; (2) health and psychological well-being;
(3) ecological/environmental; (4) social, in narrow sense.

In order to estimate the social impact of the popularity of recreational running, it
would be reasonable to narrow the analysis to a specific area and indicate a time frame.
Therefore, we would like to propose an analysis on a national scale (national population),
with reference to one calendar year. We focus our considerations on the Polish population
two years before the outbreak of the COVID-19 pandemic, so we refer to 2018.

Three of four distinguished dimensions (health, economic and environmental) have
some common features, thus making it possible to include them in one study. These include
a certain specific relevance in this case, first, of quantitative analyses and, second, of short-
term analyses. In other words, it would be possible and reasonable to perform for these
three dimensions a separate, methodologically unified national study estimating the effects
of the running boom in the perspective of one year (or in other case, for example, five
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years or a decade). It seems that these effects would be perfectly measurable (quantitative),
with reference, for example, to indicators such as the incidence of certain diseases (health
dimension), demand for products, number of workplaces, contribution to GDP (economic
dimension) or carbon footprint and, more broadly, ecological footprint (environmental
dimension). The social impact, in the narrow sense of the running boom, should be
analyzed in a separate study, conducted over a long period of time, taking into account
the vector of social change and petrification, and conducted on three levels of sociological
considerations (macro-social, mezzo-social and micro-social) [21].

Thus, in the presented work, we focus on the economic, ecological and health effects
of the running boom that can be registered annually on a population scale. We will refer to
the Polish population in 2018.

3. Materials and Methods

In order to operate answer to the question formulated above, regarding the social
impact of the running boom in economic, health and environmental dimensions as precisely
as possible, we relied on a thought experiment. It consisted in comparing the actual
situation, in which a certain percentage of the population is engaged in recreational running,
with a situation in which, instead of running, these people would devote themselves to
leisure activities as passive and indifferent to their surroundings as possible, i.e., they
would spend their time reading books borrowed from the nearby library (or from friends).
What would be the public health, economic, and environmental consequences of this?
An analysis designed in this way will make it possible to estimate a social impact of the
running boom.

The analysis presented here will therefore be interdisciplinary. The primary method
of the study will be the use of existing data (reports from national physical activity surveys,
etc.), using concepts, measures and data appropriate for particular disciplines. A separate
sub-analysis was conducted on each of the selected areas (economic, health and psycho-
logical well-being and environmental), with a common starting point (methodological
assumptions and preliminary statistical data), and a final synthesis of findings. In the
three sub-analyses, we relied on found data documenting the importance of recreational
running (or more broadly: physical activity in general). Each sub-analysis was thus based
on its own search of the literature. Its results—as a kind of element of the traditional
“discussion” found in scientific texts—are covered in this paper. Based on the collected
data, our own calculations were made, dedicated to the population of amateur runners in
Poland in 2018, allowing us to estimate the significance of the running boom in each of the
three dimensions.

Future forecasts in the field of health impact were based on calculations according to
the naive method—a forecasting method for analyzing time series without trends. This
method was used with a low coefficient of variation V < 5% and assuming that there will
be no significant changes in the most important factors in the time frame of observation.
Mathematical calculations based on a proportional prediction of variables were performed
with MS Excel software and Statistica PL 10.0 package.

We shall start by pointing out that in representative surveys of the Public Opinion
Research Center (CBOS), recreational running was declared by 11% of adult Poles in 2018
(see Table 1) [22]. Referring to the size of the Polish population that is 18+ as recorded by
the Central Statistical Office (CSO), we can calculate that this percentage should refer to
3.4 million people. Of these, more than half (55%), i.e., 1.9 million people, report regular
running, while the rest (45%; 1.5 million) run occasionally (see Table 2).

The population of Polish adult recreational runners consists of equal proportions of
women (1.6 million) and men (1.6 million). The largest share is held by people between
25 and 44 years of age (1.3 million in total). In older age groups, jogging is somewhat less
popular. The details are summarized in Table 1.
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Table 1. Share of the population engaged in running/jogging in 2018 in the total population aged 18
and over—by sex and age.

Specification In % Absolute Numbers (In Thousands)

Total 11 3462

Sex
Males 11 1652

Females 10 1645

Age

18–24 years old 28 316

25–34 22 619

35–44 11 680

45–54 8 527

55–64 3 581

65 years old and older 2 741
Own calculations based on data Public Opinion Research Center (CBOS) and Central Statistical Office (GUS).

Table 2. Individuals engaged in recreational running in Poland in 2018—by regularity of training.

Specification In % Absolute Numbers (In Thousands)

Regularly 55 1904
Occasionally 45 1558

Total 100 3462
Own calculations based on data Public Opinion Research Center (CBOS) and Central Statistical Office (GUS).

Recreational runners in Poland willingly participate in so-called running events, i.e.,
sports competitions open to amateurs, where at least one of the disciplines is running
a certain distance. The National Census of Runners 2014 showed that 58% of Polish
recreational runners have participated in running competitions at least once in their lives.
Men (63%) are more likely to do so than women (49%). It is meaningful that the willingness
to participate in such events increases over the course of a running career. When asked
about participation in competitions, 32% of those training for less than a year, 59% of those
training for 1–2 years and 77% of those training running for at least three years answered
in the affirmative [23].

As www.maratonypolskie.pl (accessed on 2 June 2022) shows, 4120 running events
were organized in Poland in 2018. A representative study [24] documented that running
events in Poland (measured for 2017) on average gather 339 participants at the starting line
(arithmetic mean) and are most often held at a distance not exceeding 10 km (67%). The
average run length in 2017 was 15.3 km. A majority (74%) of the competitions are held in
cities, but they are generally small cities with a population of less than 100,000 (42% of all
running competitions).

4. Results
4.1. Economic Impact of the Running Boom

In the scientific literature, it is not difficult to come across the view of the positive
economic effects of both amateur and professional sport. According to the report “Polish
Sport Market” of the Polish Economic Institute, “Polish sport generates more added value
for the Polish economy than it seems, and it also provides an opportunity to reduce costs,
among others, in the area of health care, hence every zloty spent on sport has a multiplier
effect not only for the economy, but for the health of society” [25] (p. 4). One can guess that
the value added to the economy is mainly brought by popular sports (e.g., soccer) that are
played professionally, but recreational running also contributes to this.

www.maratonypolskie.pl
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We may learn also that if one were to consider different forms of activity in terms of
the human cost incurred, running is a relatively inexpensive sport, especially if we are
talking about recreational/amateur running, compared to other sports [26–29]. The longer
a runner’s running experience and commitment, the more money he or she spends on
products related to the sport. We can consider the purchase not only of basic products but
also of high-end ones or of additional equipment and apps [30]. With the growing interest
in running, there are more and more specialty stores, but also, for example, discount stores
are expanding their offer with products specifically aimed at runners. Pedometers, sports
watches that monitor activity and various types of apps that, for example, monitor activity,
motivate the user to run a certain distance, etc., are becoming more and more popular.

Scholars argue that running can improve the quality of health (disregarding injuries),
then it improves productivity and efficiency at work [31], thus resulting in a promo-
tion/raise and also benefiting the employer and business; however, at the same time, it
can be assumed that, for medical entities, the runner brings financial losses because, for
example, he or she does not have to buy medicines [32,33]. On the other hand, deteriorating
health reduces a worker’s productivity, which consequently lowers his or her salary and
may limit participation in the labor market. Then the employer incurs costs (e.g., someone
to replace the sick employee), while the treatment entities earn money from the sick person,
e.g., from his/her treatment, etc.

One can encounter the statement that recreational running is a product of local and
regional tourism [34], and as a product that sells well, it should bring economic benefits.
The concept of cross-country tourism appears here, which “can be understood as a type
of recreation that includes trips related to the pursuit of a running hobby” [35] (p. 63).
Within the framework of cross-country tourism, we distinguish different types of trips: from
independent ones through those with organizers (guided cross-country tours, cross-country
camps or the most popular running events) [35] (p. 63). Growing interest in participation
in running events causes there to be more and more such events. A running event can add
prestige to the place where it takes place, making it well-known and frequented. It can also
have a positive impact on the inhabitants, as the interest can result in local investments
and thus improve the comfort of the inhabitants (e.g., by replacing/repairing sidewalks
and streets). However, the organization of a mass run requires high costs, which are
financed to a small extent by the runners themselves and to a larger extent by sponsors
and public or local government funds, the help of volunteers is also useful [36]. Entry fees
are often not enough to cover the basic costs of organizing the event. However, the better
prepared the event is, the more it promotes the place (city, region, etc.) and helps to create
its image. In addition, people accompanying runners also come to the run, among others,
thus creating additional financial benefits for sponsors and regional entrepreneurs who
organize additional services for fans [30]. Participation in a running event involves costs
such as the entry fee, travel, accommodation and food (if one is a visitor), and if a runner
comes with friends or family, more money is earned by local entrepreneurs for the group
than for a single person. The magnitude of costs depends on individual components that
are difficult to estimate.

The participation of volunteers in the organization of runs allows the organizers to
significantly reduce costs, but it is difficult to quantify, because the volunteers not only
give their time but often also lend their private equipment (phone, car, camera, etc.) or
skills (e.g., taking pictures) [37]. Volunteering has a positive impact on those involved, as
it allows us to broaden our interests, learn about an area from the inside or increase our
self-esteem, as we feel important and needed in a place and in a group.

One may argue that interest in running or participation in mass races leads to the
creation of companies, whether they deal with learning to run or organizing races, which
thus creating additional jobs.

In conclusion, there is a mutual impact of recreational running (as an amateur sport)
and the economy. Interest in running affects the economy. According to Stepan, “economic
success is almost automatically linked to good health and a fit body” [38] (p. 9). Conse-
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quently, it can be assumed that sports, i.e., recreational running, among others, exclusively
or mainly positively affect the economy. On the other hand, all of the above observations
lack precision. Arguments are presented in favor of the thesis of the beneficial economic
impact of sport (amateur and professional), but a direct question can be asked: how sig-
nificant is this impact? So, let us take all the above statements as a basis for formulating
a hypothesis about the significant economic impact of free-time sport—in our case, the
running boom. We next try to verify this thesis.

According to a study conducted in 2014 by Stempień [39], it appears that runners
spent on average PLN 1074.34 on running, of which PLN 642.52 was spent on equipment
and PLN 431.82 on participation in competitions (with amounts higher for men by about
PLN 80–100) (PLN means the Polish currency called “zloty”). If we assumed that these
data are valid in 2018 (constant prices) and that runners who train regularly spend exactly
the above amount on running equipment annually, while occasional runners spend half
of it, we could calculate that the community of Polish recreational runners (constituted
by 3.4 million people) spends PLN 1.7 billion on running equipment every year. Let us
point out that an essentially similar value of the Polish running market was obtained by
Breedveld and colleagues [7]. It turns out that they estimated the amount of consumer
expenditure at 313 million EUR in 2013, which can be roughly translated into 1.4 billion
PLN (assuming an exchange rate of 1 EUR = 4.5 PLN).

Summing up the above information, we can say that recreational running, which
is a cheap leisure-time sport and does not bring such financial benefits to the economy
as, for example, skiing or soccer, positively influences the economy, because, at least for
the purchase of equipment alone, runners spend, according to the presented data, about
1.7 billion PLN per year. However, if we look at it from a broader perspective, i.e., globally
and from the Polish economy according to its own calculations based on data Central
Statistical Office (GUS), the above amount in 2018 accounted for 0.08% of the domestic
demand and 0.09% of the gross value added (while it accounted for 12% of the gross value
added concerning activities related to culture, entertainment and recreation), so it can be
said that it is practically unnoticeable and does not contribute to the economic development
of the country to a greater extent. Referring to our thought experiment, we can conclude
that if 3.4 million Polish amateur runners stopped training, it would have consequences
(probably negative) in terms of the national economy that would be difficult to notice. It
would simply be an extremely insignificant event.

4.2. Impact of the Running Boom on Health and Psychological Well-Being

Running is considered a healthy form of physical activity, although the literacy on the
topic of the runners themselves is not always based on current medical knowledge [40].
Although it would seem obvious from a doctor’s point of view, a healthy lifestyle is
not the primary motivation for people who decide to engage in such physical activity.
Gerasimuk et al. analyzed the motivation of amateur runners to start this physical activity
and found that that pro-health motivation concerns mainly people aged 41–50 who decide
to participate in the marathon, while younger and older decide to run mainly for non-
health reasons; the runners aim to achieve their goals and be able to test themselves and
compete [10]. It could be said that, in these groups, the health consequences of running
are merely a by-product, not an end in themselves. However, despite this, these ambitious
runners are “exposed” to the good side effects of their passion, whether they like it or not.

The health benefits of running are wide. In the literature, the positive effect of running
is raised, especially in relation to the condition of the circulatory system and cardiovascular
risk, which can be translated into prolonged life as a result of lower risk of cardiovascular
diseases (CVD), i.e., strokes and heart attacks. A meta-analysis conducted in 2020 by
Pedisic et al. showed that, regardless of the time spent on running, it probably significantly
improves the health of the population and extends the life span [11]. The authors conclude
that any time you spend on running, even 1×/week, is better than no running, but there is
no simple correlation between the intensity-amount of running and the degree of health-
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promoting effects. However, the reviews of the literature presented in 2015 and 2018 by
Lavie et al. and McMullen et al., respectively, highlighted gaps in scientific knowledge
in relation to the long-term effects of long-term intensive and regular running [41,42]. In
recent years, evidence of myocardial fibrosis, arrhythmia and calcification of the coronary
vessels has been shown in people undergoing high-intensity exercise. It is difficult to say
about the prognostic value of these data, but it does not seem appropriate to recommend
the pursuit of vigorous, long-term physical exertion. Therefore, if we assume that amateur
runners are mostly in the moderate-intensity group, then running has significant health
benefits for them. In order to determine the extent of the positive effects of running
on the risk of CVD, one can cite the American study by Lee et al., which analyzed the
relationship between running and the risk of death due to cardiovascular events in a group
of 55,137 adults (mean age 44 years) over 15 years. About 24% (i.e., approx. 13,233) of
them were runners [13]. Compared to non-runners, they had a 30% and 45% lower risk
of dying from all causes and cardiovascular causes, respectively, gaining a 3-year greater
life expectancy. What is more is that even short intervals of time spent on running and low
intensity of running significantly reduced the risk of death. Long runners (mean 5.9 years)
were found to have the lowest risk of death. A total of 3.4 million people run regularly in
Poland, which is 11% of the adult population (see Table 1). Of course, the pro-health effect
of running becomes apparent after several years. So, if all 3.4 million people would stop
running, in this group, their risk of death within 15 years would increase by at least 30%
(from 30 to 46 deaths/10,000 patient years of follow-up) and the estimated life expectancy
would be shortened by about 3 years. Consequently, approximately 69,000 more people
from this group would die within 15 years. It can also be postulated that, in the next fifteen
years, this group of adult Poles (31.5 million) would die less by 90,000 people and the
estimated life expectancy could be extended by about 4–5 months.

Taking into account the data from the cited works, one must not forget about the
critical analysis of the participant qualification system for research, which assumes that the
running fashion concerns people with initially similar health condition, on whom regular
physical activity has a beneficial effect.

A very interesting issue in light of the running boom in association with intense career
activity seems to be the assessment of the health consequences of running in only free
time, such as a weekend. O’Donovan et al. conducted a study in which they showed the
relationship of such cumulative physical effort (group of so-called “weekend warriors”—
reporting moderate activity lasting at least 150 min/week or vigorous activity lasting at
least 75 min/week during one or two sessions) with the risk of death in general and related
to CVD and cancer. Compared to inactive participants, the weekend warriors had a 34%
lower risk of death overall, a 40% lower risk of dying from CVD, and an 18% lower risk of
dying from cancer. Weekend warrior also enjoys health benefits, as do those who adhere to
regular physical activity [43]. It can be postulated that increasing the percentage of people
who only run on weekends could also contribute to the reduction of cardiovascular risk in
the Polish population. There are not enough precise data from Poland, according to which
a more in-depth calculation can be made, because the available works do not distinguish
this specific group of runners in Poland.

Among the positive health consequences measurable for the Polish population, there
is also a reduction in the risk of developing type 2 diabetes [12]. Data from 19,347 adults
were analyzed at two time points. The mean follow-up was 6 years. Approx. 29.5% were
running as amateurs from the beginning of the observation. It was calculated that runners
had a 28% lower risk of developing type 2 diabetes compared with non-runners. It was
also found that the longer you spend running, the lower your risk of developing diabetes
is. If the running population in Poland decreased to 0% from 11%, 2% more people from
this population (68,000) would develop diabetes within 6 years.

The literature also provides other evidence of the health benefits of amateur running:
Improving body composition and aerobic fitness and enhancing muscle performance [44].
Amateur running is associated with a lower risk of depression [45]. A link between
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moderate exercise and the induction of good mood and enhancement of executive functions
has been noticed, as demonstrated by neuroimaging techniques showing cortical activation
of the relevant brain regions responsible for inhibitory control and mood regulation [46]. It
has been noticed that running can be a form of therapy for many psychological conditions,
i.e., depression, anxiety, tension, mood changes, low self-esteem, etc. [47].

The health consequences of the running boom, although as mentioned to be largely
a real health good, may also have some undesirable effects. Knowledge or supposed
knowledge (widespread, but not supported by scientific evidence) about health risks may
result in reduced willingness to engage in such activity. Life-threatening running situations
occur under exceptional circumstances and are described as casuistry rather than the typical
adverse effects of running. The literature describes, inter alia, exercise-induced anaphylaxis
or massive rhabdomyolysis after running an ultra-marathon [14–16]. Extensive analyses
were also carried out on the frequency and causes of sudden cardiac deaths (SDC) during
intense physical effort such as marathon or ultra-marathon. The frequency of these events
varies between 1:11,000 and 1:80,000 depending on gender and age [48,49]. However, at the
root of these events are genetically determined or acquired cardiovascular abnormalities
that have not been detected previously. Therefore, it should be emphasized that in a truly
healthy population (previously tested for cardiovascular abnormalities), these events are
unheard of. As long as people starting recreational jogging are healthy, SCD will not be a
burden for the general population—in other words, the risk of this type will be the same for
runners and non-runners. Moreover the health consequence of not running, as mentioned
earlier, will be an increased risk of cardiovascular disease.

In fact, the most vital risk is the negative health consequences of running, which
are injuries of the musculoskeletal system, such as damage to the knee and ankle joints,
tendons and aponeuroses, along with inflammation and pain, as well as stress fractures. In
a study by Fokkema et al., it was shown that injuries are the most common cause of the
discontinuation of running in people who have started such physical activity. Among less
than 30% of those who stopped running within 6 weeks of starting, 48% mentioned injuries
related to running as the cause [50]. It has been investigated that an increased risk of
injuries occurs particularly in people who had previously suffered an injury (before starting
sports activity), are overweight, run in competitions and run intensively (>2 h/week
and >20 km/week) [51]. Interval training, on the other hand, can reduce the risk of
injury [52]. Although the risk of injury in runners seems to be increased, there is evidence
that recreational running is not so heavily burdened with it. In the literature review,
Alentorn-Geli et al. indicate that recreational runners have the lowest risk of hip and
knee injuries compared to professional runners and the control group (incidence of these
injuries respectively: 3.5% vs. 13.3% vs. 10.2%) [53]. These results indicate that not only
long-term vigorous running poses a risk of damage to the musculoskeletal system but
the lack of any activity also contributes to it. Therefore, it can be speculated with high
probability that in the group of adults from 2018 practicing amateur jogging, optimization
of the risk of injuries can be achieved. If this group (3.4 million people) stopped running
permanently, paradoxically, it would almost triple the risk of osteoarticular complications
in the next few years. Based on the estimated calculations, the number of people requiring
medical interventions would increase numerically from 119,000 to 347,000. On the other
hand, increasing the percentage in the Polish population from 11% to 24% (recorded in
other highly developed countries) could bring about a 6.5% reduction in the need for
these interventions in the group of people that would start recreational running—i.e.,
270,000 fewer patients with chronic joint problems.

Based on the belief in the health-promoting effect of running, numerous studies are
constantly conducted, which in effect are performed to minimize the risk of injuries and
increase the efficiency and satisfaction with running, and thus contribute to maintaining
the observed global trend—the running boom. So far, it is unclear how to reduce the
risk of injury while running—the effectiveness of any currently used intervention for
this purpose has not been absolutely proven [54]. In addition to attempts to identify
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factors that increase the risk of injuries, newer and newer technological solutions are being
developed. For example, special shoes (smart shoes) are being designed, thanks to which
it is possible to achieve optimal energy expenditure and optimal heart function during
physical activity and monitor daily physical activity [55]. The hardness and weight of
the shoes are analyzed in terms of injuries risk [56,57]. Exoskeletons are constructed to
improve running performance [58–60]. All of these solutions may have the potential to
reduce the risk of injuries and improve the quality of running, which could ultimately lead
to an increase in the number of regular runners and, as a result, increase the health and life
expectancy of the population.

There are data in the literature that running in a polluted environment might poten-
tially negatively impact the runners’ health. Both populations, the professional and leisure
runners, could be affected. Zoladz et al. proved that a marathon run increases the rate of
deposition of the airborne particulate matter in the respiratory tract of the runners as a
consequence of the minute ventilation generated during the race. They also reported that a
decrease of the particulate matter content in the air attenuated this process [61]. The air
pollution showed a negative impact on the athletic performance with regard to maximal
exercise performance or maximal oxygen utilization [62,63]. Furthermore, after running
in an unfriendly environment, the authors reported increased perceived exertion level
and reduced lung function and irritation. Increased pollution levels were responsible for
slower marathon times, especially in less professional runners [64,65]. There is therefore an
agreement between experts that there should be special consideration given to the pollution
level in the environment of planned marathon runs upon analysis because of the proven
influence on performance and potential effect on health. It can be also postulated that the
choice of events located in the rural areas (potentially less polluted) is more justified for
health-related reasons. In conclusion, recreational running has clearly beneficial health
aspects for a runner, which extend to the entire population and may affect the general adult
population in Poland. Based on the data from the available professional literature, one can
speculate that the promotion of this leisure activity significantly reduces the risk of death,
diabetes incidence and the number of hip and knee joint injuries for the population. The
postulated numbers are so important that they may be of importance for the organization
of health care and the costs of providing it throughout the country.

4.3. Environmental Impact of the Running Boom

This subsection focuses on the ecological consequences of the running boom. Ecologi-
cal analyses in the field of sports and recreational activities still have a rather novel value,
although some tools and concepts proven in other areas of analysis can be used here. Thus,
the framework of this analysis is the concept of the ecological footprint.

“Ecological footprint” is an umbrella term—a collective concept including several
more specific concepts, such as carbon footprint, water footprint, energy footprint, or
environmental footprint [66]. In general, the term “ecological footprint” refers to the
amount of land necessary to sustain any kind of human activity and capable of absorbing
the consequences and side effects of such activity, i.e., the waste or greenhouse-gas emission
produced. A concept invented by Wackernagel and Rees [67] was later developed into
a tool used in many particular areas, for example: to assess systems’ sustainability [68],
biotechnology and bioengineering [69], urban areas’ regeneration processes [70,71], goods
production and supply chains [66] or fuel production [72].

“Carbon footprint” is more specific term, but as well as ecological footprint, it lacks a
clear definition in science. It refers to a broad spectrum of tools used to assess the amount of
greenhouse-gas emissions produced in connection with various human activities. Despite
the name, the carbon footprint concept is used to analyze not only carbon dioxide but the
overall GHG emissions [73]; however, some authors distinguish more specific tools, such
as the nitrogen footprint, which is used to assess the amount of nitrous oxide produced,
especially in agriculture [74]. Nevertheless, the carbon footprint is a tool used to assess the
sustainability of different industries, individual consumption, and communication [75], as
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well as green policies’ development and implementation processes [76]. Moreover, this
tool has also been used lately in the analyses of sports and recreational activities, including
active sports participants in general [77], sports tourism [78], skiing and snowboarding [79],
university team sports events [80], football fandom [81], and—what is most interesting from
the point of view of the topic of this paper—marathon runners [82]. There is also relatively
a significant number of analyses of sports mega-events’ carbon footprints, especially FIFA
World Cup events [83–87].

“Water footprint” is a term that refers to the amount of freshwater that is consumed
during the execution of any human activity. This concept is used mainly as a theoretical con-
cept and analytical tool in the analyses in the field of agriculture [88], food production [89],
food consumption [90], and food-waste production [91].

“Energy footprint” and “environmental footprint” are the terms used in engineering
sciences and refer to the amount of resources consumed by a product or performance
during its lifecycle, with the latter concept taking into account multidimensional criteria,
not only the amount of energy needed. Those are applicable in the analyses of the footprint
of different materials, including textiles used in sportswear [92,93].

In the area of the methodology for calculating the ecological footprint, we can observe a
large variety, which is probably partly a derivative of the terminological diversity described
above and partly a result of methodological problems with calculating the precise and
reliable values. In addition to the analyses mentioned above, there are also many online
open-access ecological footprint calculators, with Global Footprint Network’s Ecological
Footprint Calculator being one of the most popular and most extensive of them. These
online footprint calculators are a combination of an extensive survey questionnaire with a
self-diagnostic tool. As Kok and Barendregt [94] point out, there is ample evidence that this
kind of tool has several impacts on individual behavior, with the most important impact
being enhancing knowledge about ecology. On the other hand, online footprint calculators
may also have negative effects, such as provoking the emotions of doubt and hopelessness
in more environmentally aware users, or undermining users’ confidence in the tool, related
to the expectation to provide very detailed and complex information in the survey.

The last issue is also related to the fundamental methodological problem of the ecolog-
ical footprint analyses of human activities, including sports and recreational activities such
as leisure running. Based just on the existing data, it is impossible to fully assess the level of
ecological or carbon footprint in this field. Only an extensive survey focusing on the exact
lifestyle of leisure runners could provide relevant data enabling the measurement of the
environmental impact of such forms of activity. The studies that resulted in the specific esti-
mation of carbon footprint of sports participants, such as Wicker’s study [77], were based
on the data collected in a survey. An average yearly footprint of 844 kg of carbon dioxide
emissions has been estimated, and this study was restricted to active sports participants in
Germany in 2015. Wicker’s finding included also that nature sports and individual sports
participants were responsible for higher numbers of emissions, suggesting that if we would
like to assess the carbon footprint of the leisure runners, we should take into account values
higher than average. On the other hand, technological progress and the trend to include
more environmentally sustainable materials, processes and technologies in the production
of different items (including sportswear, for example), as well as raising awareness of the
need for sustainable solutions during sport events (including substituting single-use plastic
cups or bottles with seaweed ecologic cups, as was practiced at the London Marathon,
or resigning from sending paper information to the participants, as was practiced at the
Boston Marathon), suggest that the values of carbon footprint identified in Wicker’s study,
may be significantly reducing from year to year. Assuming that Wicker’s average carbon
footprint value could be the value approximately describing the environmental impact of
an average leisure runner in Poland, the environmental impact of Polish “running boom”
can be estimated as shown in Table 3.
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Table 3. Share of the carbon footprint of the population engaged in running/jogging in 2018
in Poland.

Specification In % Carbon Footprint (In Tons of CO2)

Total 11 2,921,928

Gender
Men 11 1,394,288

Women 10 1,388,380

Age

18–24 years old 28 266,704

25–34 22 522,436

35–44 11 573,920

45–54 8 444,788

55–64 3 490,364

65 years old and older 2 625,404
Own calculations based on data Public Opinion Research Center (CBOS) and Central Statistical Office (GUS) and
Wicker (2019).

If we want more precise estimation, the following minimal set of data would be
required to assess the carbon footprint of a leisure runner:

• What additional sportswear do the leisure runners purchase in connection with
their activity?

• What additional equipment do the leisure runners purchase in connection with
their activity?

• Where do they run—near or far from their everyday-life activity spaces—-and what
kind of transportation they use to get there?

• Do they participate in running events, and if yes, how often, how far from their place
of living, and what kind of transportation do they use to get there?

• How does running affect their hygiene and dietary patterns?

Despite the inability to calculate a precise and complete carbon footprint, estimations
of the ecological impact of specific aspects of running can be shown in Table 4.

Table 4. Carbon footprint of running shoes of leisure runners.

Specification In % Absolute Numbers
(In Thousands)

Carbon Footprint
(In Tons of CO2)

Total 100 3462 77,042

Number pair of
running shoes

1 47 1627 22,778

2 31 1073 30,044

3 10 346 14,532

4 or more 5 173 9688

No special shoes 5 173 0
Own calculations based on data from Narodowy Spis Biegaczy (2014) [23] and the estimated average value of
carbon footprint of running sneakers [95].

Data—though non-representative and collected in various research studies by using
various methodologies [19,23,39,96]—clearly show that the majority of Polish leisure run-
ners run in everyday-life activity spaces, using existing pavements or walking alleys. The
eventual participation in running events is most likely restricted to local and/or regional
events, hence, it does not require long-distance travels. Even if Polish runners partici-
pate in running events abroad, most of them choose events in the neighboring countries
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of Germany and Czechia [96], so it may be assumed that they do not require air travel,
which—in all estimations mentioned above [82]—turns out to be the main environmental
cost connected to sports activities. Given that the average Polish leisure runners run in
their everyday-life activity spaces, and they participate in seven running events annually,
to which they travel on average 100 km from their hometown by a medium petrol car, they
produce an estimated 280 kg of CO2; this would give a total amount of over 969 kilotons of
CO2 per year for the whole Polish leisure runners’ community.

When it comes to the environmental impact of runners’ equipment, the carbon foot-
print of purchasing special footwear dedicated to this kind of activity can be estimated.
For example, given that an average pair of sneakers has a carbon footprint of 14 kg of
carbon dioxide, we performed calculations for Polish leisure runners and present them in
the Table 4.

On the other hand, dietary patterns may be the only lifestyle element related to running
that can contribute to reducing the carbon footprint. A total of 25% of Polish runners declare
following a special diet that is dedicated to their activity, but without any further detailed
specifications [39]. On the other hand, 13% of the running population in Poland declare
a vegetarian or vegan diet. Within the estimation that the vegetarian diet (in comparison
to regular diet) spares 0,8 ton of emissions, the Polish leisure-running community would
contribute to the reduction of its carbon footprint even by up to 360 kilotons of carbon
dioxide per year.

These estimations suggest that a likely higher negative impact on environment, con-
nected to using sports equipment, footwear and sportswear, additional travels, litter
produced during sports events, etc., may be compensated with other sports-related aspects
that are more environmentally friendly, for example, a more planned diet, less fossil-fuel-
dependent travel patterns, healthier everyday routine, etc. Eventually this calculation might
even prove the insignificance of sports activity in regard to the overall carbon footprint of
the population.

More detailed research and data on carbon footprint of leisure running (and car-
bon footprint of other everyday life activities) would be required to enable more precise
estimations or calculations.

5. Conclusions and Limitations

The analysis that we presented in this paper was based on a thought experiment. What
changes could be observed if—in the case of Polish society—all recreational runners (and
there were 3.4 million of them in 2018) gave up their passion in favor of passive and indif-
ferent leisure activities (such as reading books borrowed from the library)? We considered
the social impact of the running boom on three dimensions: economic, health (along with
the issue of psychological well-being) and environmental. The analyses performed allow
us to formulate the following conclusions.

In economic terms, one would expect the following consequences of the disappearance
of the running boom in favor of physically indifferent and passive entertainment:

• PLN 1.7 billion would be lost from the national economy—that is how much domestic
demand would decrease. This would mean a reduction in demand (and therefore
sales) by 0.08%.

In health and psychological-well-being terms, one would expect the following conse-
quences of the disappearance of the running boom in favor of physically indifferent and
passive entertainment:

• In the in-scope population the risk of death within 15 years would increase by at
least 30% and the estimated life expectancy would be limited by more or less 3 years.
This means that about 69,000 more people from this group would die within 15 years
(considering size of Polish society as 38 million of people, this gives a number of 0.2%).

• 2% more people from the in-scope population (68,000) would develop type 2 diabetes
within 6 years.
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• The risk of osteoarticular complications would nearly triple in the next few years. The
number of people requiring medical interventions would rise to 347,000.

In environmental/ecological terms, one would expect the following consequences
of the disappearance of the running boom in favor of physically indifferent and
passive entertainment:

• The national carbon footprint would decrease by about 2.9 million tons of CO2.

One may ask how to judge the economic, health and environmental impact of the
running boom presented here. Is it substantially significant on a population-wide scale?

We believe that our analysis proves that the economic impact of the running boom that
was raised in some works and studies is overestimated. The impact of this phenomenon
on the national economy (sales and labor market) is actually negligible and the positive
economic results developed (however unquestionable) are more than modest.

On the other hand, the effects of the running boom on public health seem more
significant. It can be assumed that about 0.2% of the population is protected from premature
death and the same percentage from developing type 2 diabetes, i.e., from a serious chronic
disease. Admittedly, this is not a high percentage, but we are referring here to the supreme
values of health and life.

If we claim that, in our thought experiment, the national carbon footprint would
decrease by about 2.9 million tons of CO2 (due to the disappearance of the running boom),
this would mean a “saving” of about 75 kg of CO2 for each of Poland’s 38 million citizens.
This is a modest result, given that it is estimated that the annual carbon footprint of a Polish
resident is about 8–9 tons of CO2. Therefore, a cautious opinion can be formed that the
carbon footprint of the running boom (as well as its economic significance) is not significant
on a population-wide scale.

It is difficult to compare the social costs and benefits of the running boom. However,
the question of this balance should be asked. We hope that our work will contribute, at
least in a modest way, to the enrichment of social imagination and awareness, which are
the keys to actor-driven action.

Our study has certain limitations. First of all, regarding the economic dimension,
we must admit that the basic problem was the lack of sources discussing the economic
importance of recreational running in relation to Polish society. Much more readily available
were studies on the economic impact of sports in general or physical recreation as a whole.
Regarding the health issue, we assumed that reports concerning the population of runners
in high-income nations might be directly translated into the environment of average- and
low-income countries. The chosen methods of prognosis are of quite low quality and gave
no possibility of “ex ante” assessment. In case of an environmental issue—what we have
already mentioned—the major problem was the terminological chaos (should we instead be
talking about carbon footprint, or maybe ecological footprint, and how to calculate it). We
also have to face the problem of the lack of data that could enable more precise calculations.
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9. Waśkiewicz, Z.; Nikolaidis, P.T.; Chalabaev, A.; Rosemann, T.; Knechtle, B. Motivation in ultra-marathon runners. Psychol. Res.

Behav. Manag. 2018, 12, 31–37. [CrossRef]
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