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Abstract: A summer high school baseball tournament is held every mid-summer in Koshien
Stadium. “Koshien Baseball” is very popular in Japan; however, it faces the problem of extremely
high temperatures during games. Thus, high school players are threatened by the harsh
environment. For this reason, Internet surveys were conducted twice to purposefully engage the
same individuals. Then, information on their views regarding the Koshien tournament before and
after the provision of information regarding environmental change in Japan was gathered. Using
data, this study examined how their views changed after having the information. Compared with
the view before, it was found that (1) respondents were more likely to agree that the management
rule of the Koshien tournaments should be altered to protect player’s health, and (2) the impact of
providing information is larger for female respondents, young people, and highly educated
respondents.
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1. Introduction

The average temperature in Japan rises every year. Particularly, during mid-summer, the
thermometer frequently recorded temperatures greater than 35°C accompanied by high
humidity. Due to climate change, the lives of Japanese people became jeopardized. Thus, during
the final week of July 2019, a total of 5,600 people were sent to the hospital because of heatstroke
[1]. Furthermore, in the summer of 2019, a total of 162 people died of heatstroke during
heatwaves [2]. During the summer 2020 Tokyo Olympics, the players experienced serious
heatwaves accompanied by high humidity. For example, during the match, a tennis player
Daniil Medvedev told the chair umpire, “I can finish the match, but I can also die” and asked
him “If I die, are you going to be responsible?" [3]. By 2085, most cities in the Northern
Hemisphere would be too risky to hold the summer Olympics because of environmental changes
[4].

Baseball is one of the most popular sports in Japan. The Japanese are attracted not only to professional
baseball games but also to amateur ones. During the annual spring and summer seasons in Japan, the
national high school baseball tournament is held annually at the Koshien Stadium in summer and spring.
In the summer tournament, 49 teams were selected to represent 47 prefectures and play games in Koshien
Stadium, while in the spring, only 30 teams were selected to play. The summer “Koshien Baseball” is
larger than the one in spring, and it is the most popular sports event in Japan [4-6]. The high
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school summer break usually begins on July 20 and ends on August 31, although there are some
differences among prefectures. During the summer high school break, games for regional
elimination and main Koshien tournament games are held. In other words, the final game of
Koshien must be completed before entering September when high school reopens. Inevitably,
the schedule is very tight. During the Koshien tournament, there are four games every day,
except the days when the final or semi-final games are held. Koshien is an open-air stadium. “As
hot as the action can be on the field, the soaring temperatures during the day can be dangerous
for fans watching the games. . . . Amid the relentless heatwave, shops at the stadium began
selling portable electric fans, cooling mist spray bottles, and other items as part of efforts to
prevent the crowd from suffering heatstroke”[8]. However, high school boys play under a
scorching sun and high humidity. They are exhausted and face the risk of heatstroke. The Japan
High School Baseball Federation ( JHBF) has faced considerable difficulty in arranging optimal
conditions for games to protect players. Several measures have been adopted to address this
problem. For instance, the JHBF pushed back the starting times of two quarterfinal games to
avoid the hottest times of the day. One game started at 7 p.m. and did not end until
approximately 11 p.m. [9]. However, the problem has not been solved substantially because
most games take place mid-day because of the tight schedule.

The problem of the Koshien tournament has drawn attention in Japan [8]-[10]. However, the
summer Koshien Tournament started in 1915, when 15 years before, Uruguay won soccer’s first
World Cup [7]. That is, for over 100 years, high school boys played during mid-summer. The history
and experience of the Koshien tournament led people to have a conservative view to keep the current
system and rule. However, negative effects of heatwaves on society have been widely observed in
previous studies [12]-[18]. For instance, a heatwave was accompanied by large excess mortality [14].
Thermoelectric power plants depend on cooling water. High water temperatures limit a plant's
production capacity, leading to an increase in cost and electricity price [18]. Furthermore, high
temperatures reduce workers’ incentive to work [19] and reduce productivity [20].

It is unknown whether people who adhere to the traditional system of the Koshien tournament
consider climate change during the past 100 years. Increasingly, various studies have conducted
information provision experiments and found that people’s behavior changed after the information was
provided [21]-[26]. There was a moderate reduction in partisan differences in beliefs regarding climate
change if survey respondents were provided with incentives [27]. It is worth analyzing how information
provision gives people an incentive to improve the situation to sustain society. Through an Internet
experiment, this study examined how and to what extent people’s views about the Koshien
tournament changed by providing information on climate change in Japan. The key findings were
that respondents are more likely to agree that the management rule should be changed to protect the
player’s health after providing the information. Furthermore, the effect was greater for female, young,
and highly educated respondents.

The remainder of this paper is organized as follows: Section 2 describes the research design and
data. Section 3 presents the results and interpretations. Section 4 discusses the study findings. The

final section provides reflections and conclusions.

2. Methods and data
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2.1. Experimental design

A flowchart of the simple experiment used in this study is presented in Figure 1. As explained
further in the text, the same respondents participated in the first and follow-up surveys to answer the
same questions regarding the system of the Koshien Tournament. The difference is that respondents
were informed of the rise of extreme heat days in the follow-up survey. Therefore, the effect of
information provision was examined in the experimental design.

2.1.1. First Survey

In Japan, the Nikkei Research Company ( NRC) has experience in academic research on Internet
surveys [28]-[30]. Therefore, the NRC was commissioned to conduct a nationally representative web
survey throughout Japan on October 25-30th, 2018. A total of 9,130 participants participated in the
survey. In the first survey, 7,855 observations were gathered, which were reduced to 7,285 in the
follow-up survey. Eventually, the response rate reached 79%. In the first survey, as basic information,
respondents were asked about residential locality, their age, and educational background, and they
were selected from 47 prefectures. They were then asked to report their subjective views about the
Koshien tournament:

Do you agree that the operation system of the tournament should be changed to protect the school player’s
health?

1 (Strongly disagree) to 5 (Strongly agree).
2.1.2. Follow-up Survey

Two weeks after the first survey, the second follow-up survey was distributed to the respondents
who completed the questionnaire the first time. Hence, the two-period panel data were constructed
through the first and follow-up surveys. As per the flow chart shown in Figure 1, information on
climate change was provided directly before they answered the question about the Koshien
Tournament. The specific information of climate changes is demonstrated in Figure 2, where we
indicate the total number of extreme heat days every five years during— 1880-2015. An extreme heat
day was defined as having a temperature >35°C. However, the temperature varies according to the
location where the temperature was measured. Therefore, we used the data for extremely hot days
in Osaka because Osaka is near and has a climate similar to that of Koshien Stadium.
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The first survey

Respondent's answer questions of basic characteristics and the
KOSHIEN tournament.

Information of climate change -

The follow-up survey

Respondent's answer questions of the KOSHIEN tournament.

Figurel. Flow-chart of the Internet experiment

Cursory examination of Figure 2 reveals that the total number of extreme heat days was <5 days for
five years, and so people averagely experienced extreme heat days once every two or three years.
After World War II, we observed an increasing trend, although there was a wide variation. In
particular, it is noteworthy that the number of extremely hot days increased drastically after the 1990s
and reached 35 days in 2015. That is, on average, people living in Osaka experienced seven days with
temperatures exceeding 35°C. Furthermore, the hottest season is during the Koshien Tournament.
Furthermore, most of the games in the Koshien Tournament were conducted during the daytime.
Figure 2 implies that high school players face the risk of heatstroke, especially after entering 2000.
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Figure 2. Total number of extremely hot days in October at Osaka (Japan) every five years, in the
period 1880-2015.

Note: An extremely hot day is defined when the temperature exceeds 35°C.

Source: Website of Japan Meteorological Agency. http://www.data.jma.go.jp/risk/obsdl/index.php
(Accessed on 23 August 2018).
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2.2. Data

Using data obtained from the Internet experiment described in Section 2.1., this paper conducts
an experiment on how people’s views about the Koshien tournament games changed after having
the information of an increase in the day with the temperature exceeding 35°C from 1880 to 2015.

Table 1. Description of variables and its means and standard deviation.

Description Mean s.d.

Do you agree that the operation system of the 3.58 1.00
tournament should be changed to protect the school

KOSHIEN
player’s health.?
1 (strongly disagree)-5 (strongly agree)
INFORMATION Equals 1 if the information of climate change is 0.50 0.50
provided, 0 otherwise.
Equals 1 if respondents graduated from university, 0 0.25 0.43
UNIV .
otherwise.
YOUNG_AGE Equals 1 .y‘respondents are younger than 30 years old, 0.18 0.38
0 otherwise.
FEMALE Equals 1 if respondents are women, 0 otherwise 0.49 0.50
Observations 14,570

Note: The samples before and after providing the information are included. Information on climate
change was provided to all respondents. INFORMATION is equivalent to the follow-up survey
dummy, which equals 1 if data is from the follow-up survey, and 0 otherwise.

Table 1 describes the variables and their mean values and standard errors using the sample
before and after the provision of the information. KOSHIEN is a discrete variable ranging from 1
(strongly disagree) to 5 (strongly agree). The mean value of KOSHIEN is 3.58 on a 5-point Likert-type
scale. None of the respondents had any information in the first survey and then obtained the
information in the follow-up survey. This is reflected in the mean value of INFORMATION at 0.50.
The mean value of UNIV is 0.25, suggesting that 25% of the respondents graduated from university.
YOUNG_AGE is 0.18, indicating that 18% of the respondents were younger than 30 years. The mean
value of FEMALE was 0.49, indicating that almost half of the respondents were women. This implies
that respondents prefer the tournament system on average.

For a closer examination of KOSHIEN, Figure 1 illustrates the distribution of KOSHIEN by
dividing it into sub-samples before and after providing the information. There was a striking
difference in their distribution. Before providing the information, approximately 40% of respondents
chose “3” and so were neutral for the question. Respondents who selected “Agree” or “Strongly agree”
were about 30% and 20%. After providing the information, respondents who selected neutral
declined to slightly lower than 30, while respondents who selected “Strongly agree” rose to slightly
over 30%. As a whole, many respondents were more likely to support changes in the system after
obtaining the information.
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Figure 3. Distribution of view about the Koshien baseball tournament before and after provision of
information.

2.2. Method

Here, the effect of providing information on climate change from the perspective of the
tournament system is provided. A fixed-effects model was conducted. The baseline estimated

function took the following form:
KOSHIENit = a0+ a1 INFORMATION ¢+ mi + i,

where KOSHIEN i represents the dependent variable for individual i and time point ¢. The regression
parameters are denoted as a. The error term is denoted by u. The key independent variable was
FORMATION. The sign of the coefficient of INFORMATION is expected to be positive if the
information on increasing extreme heat days leads respondents to agree with the change in the
tournament system.

Furthermore, it was explored how the effect of information varies according to the respondent
characteristics. For this purpose, several cross terms with INFORMATION were included in the
alternative specifications.

INFORMATION*FEMALE, INFORMATION*YOUNG_AGE and INFORMATION*UNIV.

Various studies suggest that there are sex differences regarding risk and overconfidence. Women
are more likely to exhibit risk aversion and be cautious [31]-[33]. They are also more benevolent and
universally concerned[33]. From this, we infer that women are more likely to agree with the change
in the tournament system to protect the health of high school boys. Hence, the predicted sign of the
coefficient of INFORMATION*FEMALE is positive. The status quo bias is that people tend to do
nothing or maintain their current or previous decisions, even if it is better to change their
decisions[34]-[36]. Young people are less likely to have status-quo biases[34]-[37]. Accordingly,
people are more willing to change the existing traditional tournament system. Hence, the predicted
sign of the coefficient of INFORMATION* YOUNG_AGE is positive. Turning to
INFORMATION*UNIV, more educated people are more able to appropriately evaluate the effect of
heatwaves on players’ health after knowing the real situation of increasing extreme heat days. Thus,
the coefficient of INFORMATION* UNIV is predicted to have a positive sign.
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3. Results

In Table 2, the estimates obtained from the fixed effects (EF) estimations are presented. This table
indicates a positive sign for INFORMATION and statistical significance at the 1% level in all columns,
thus supporting the inference presented in the previous section. In column (1), the absolute value of
the INFORMATION coefficient is 0.234. This implies that providing the information caused
respondents to agree with the change in the tournament system by a 0.234 point on a 5-point scale.

Turning to column (2), the sign of INFORMATION*FEMALE is positive and statistically
significant at the 1% level, which is consistent with the inference in the previous section. The absolute
value is 0.098, meaning that the effect of providing information for women is 0.098 points larger than
that for men. The coefficient of INFORMATION is 0.187, meaning that the effect of information
provision for men is 0.187 points. Based on these results, the information provision effect for women
was 52% greater than that for men.

As for column (3), the sign of INFORMATION*YOUNG_AGE is positive and statistically
significant at the 1% level, which is consistent with the inference in the previous section. The absolute
value is 0.077, implying that the effect of providing information for people below 30 years of age is
0.077 points larger than for people over 30 years of age. The coefficient of INFORMATION is 0.221,
suggesting that the effect of information provision for older people is 0.221 points. Considering jointly,
the information provision effect for young people is 35% larger than that for older people.

In column (4), the sign of INFORMATION*UNIV shows a positive sign and statistical
significance at the 5% level. This is in line with the inference presented in the previous section. The
absolute value is 0.047, indicating that the effect of providing information for those who graduated
from university is 0.047 points greater than that of lower-educated people. The coefficient of
INFORMATION is 0.223, suggesting that the effect of information provision for low-educated people
is 0.223 points. Overall, the information provision effect for educated people is 21% greater than that
for low-educated people.

The results jointly reveal that the predicted effect of information provision is more strongly
observed for female, young, and highly educated people. However, the effect is also observed for
men, old, and low-educated people, although its effect is smaller.

Table 2. Estimation results of the FE model (dependent variable is “KOSHIEN")

KOSHIEN
(1) (2) (3) 4)
INFORMATION 0.234 *** 0.187 *** 0.221 *** 0.223 ***
(0.01) (0.02) (0.02) (0.01)

INFORMATION 0.098 ***

*FEMALE (0.02)
INFORMATION 0.077 **

*YOUNG AGE (0.03)

INFORMATION 0.047 **
*UNIV (0.02)
Within R-squared 0.06 0.06 0.08 0.08

Observations 14,570 14,570 14,570 14,570

Note: Numbers within parentheses are robust standard errors clustered by individuals. *** p <0.01, **
p<0.05 *and p<0.1.
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4. Discussion

From the study findings, it follows that information on climate change is effective in directing
people to change the tournament system to protect players” health and thus make the tournament
sustainable. Japanese people are likely to know through their experience that the average
temperature rises. However, they are unlikely to connect climate change with summer sports and
players’ health. Therefore, responses to questions about tournament systems change if they are asked
directly after providing the information. Further, Japanese people’s perception about the rise in heat
waves is possibly reinforced by the provision of objective information, such as the rising trend
exhibited in Figure. One idea is to solve the problem substantially by changing the stadium from
Koshien to a roofed baseball park, called an all-weather baseball stadium.

The findings of this study made it evident that women are more sensitive to objective
information about climate change than men. Compared to men, women tend to be more benevolent
and universally concerned [33], which leads to paying attention to the health condition of sports
players. Through social interaction, women’s responses influence men, which direct surrounding
men to have a more positive view of activity in a sustainable society [29]. Similarly, the effect of
information provision is larger for highly educated and young people when they consider the relation
between heat waves and health. People can adapt to the risk of heatwaves by learning past
experiences [14]. The learning effect on disaster prevention can be strengthened through social
interaction [38]. Hence, first, the provision of information should be more intensively provided to
women, highly educated, and young people. Then, spillover through social interaction generates the
norm, which changes the view of men, low-educated, and older people.

In addition to health [14], the issue of temperature change can be considered in terms of
productivity. The heatwave reduces the quality of play in the baseball game. An increase in
temperature has a detrimental effect not only on agricultural productivity[39], but also on
manufacturing labor productivity [35], [36], and years of high temperatures are associated with lower
economic output in developing countries, which can be explained by reduced worker productivity
and increased absenteeism on hot days[19]. High temperatures >21°C lead to drops in online game
performance [40]. Online gaming requires intense engagement and the deployment of cognitive skills,
which are key factors in other productive activities. Temperature anomalies at the time of birth have
long-term negative impacts on individuals' economic productivity after they become adults,
implying that human capital formation is hampered [41]. Climate control is considered to
significantly mitigate productivity losses in various sectors.

Provision of information about an increase in heat days plays a critical role in changing the social
system to protect workers’ health and to maintain their engagement in work and their productivity.
This is the key to achieving sustainable development.

5. Conclusions

Extremely high temperatures have negative effects on labor productivity and health conditions.
During the 2020 Tokyo Olympics games, players experienced heatwaves, which led them to
encounter difficulties. Athletes struggled with the heat accompanied by high humidity during games,
and some of them experienced serious injuries falling unconscious[42]. Actually, under the same
conditions. Summer high school baseball tournaments have been held every mid-summer for over
100 years since 1915. The traditional tournament system has not been modified, although the number
of extremely hot days has increased. This leads high school players to be endangered by bad
environments. Internet surveys were conducted twice to purposefully pursue the same individuals.
Then, the view of changing the tournament system before and after providing the information was
compared. Using the data, it was found that compared with the view before, respondents were more
likely to agree that the management rule of the Koshien tournaments should be changed to protect
player’s health, and (2) the effect was greater for female respondents, young people, and highly
educated respondents. However, the provision substantially changed views for men, old people, and
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low-educated people. Through social interaction, the tournament system would change if people are
provided with the correct information about climate change.
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