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Abstract 
 

The era of commercial space travel is approaching. While over 100,000 people have signed up for space travel 
with private spacecraft companies, less than 20 percent are women. Is there a reason why the percentage of 
women wanting for commercial space travel is low? How do we increase the percentage of women participating 
in commercial spaceflight? Many women refuse to travel to space due to safety or health issues. As a woman 
applying for stratospheric space travel, I have observed evidence that space travel has become widely available 
for the general public, not only for a limited population. To help solve this problem and encourage more gender 
diversity in commercial human spaceflight, ASTRAX is building support programs for women and their families 
on space travel. This training is based on what NASA offers to assist astronauts. To better understand the reasons 
of little involvement of women, I have run a survey to see how women who are not involved in the space business 
would want to travel into space. This paper introduces the results of the survey, the ASTRAX’s support program, 
and suggests the services that many women would need for a space trip. 
Keywords: Women, Space Travel, ASTRAX, Support Programs, Life Events, Family  
 
1. Background and Hypothesis 
 
1.1 Identification of the current situation 
 
Commercial space travel is about to begin more officially 
in 2021. Among those who have paid in full for Virgin 
Galactic's planned commercial space trip, which is 
scheduled to begin by March 2021, the ratio of Japanese 
men to women is M4:F1. [1] In the United States, the 
ratio of male is said to be even higher. The ratio of female 
bookings to another company which used to sell space 
travel was also less than 20% at M87:F13. [2] (See Fig.  
1) 
 
 
 

 
Fig. 1.  XCOR's ratio of male to female applicants 

for space travel 
 
1.2 Hypothesis of why women do not want to go to 
space 

 
Are women less interested in space than men? Clearly, 
people who are currently taking actions to make space 
travel a reality are more likely to be men. 
However, there is a possibility that even women want to 
go, they think they cannot. The following are the 
hypotheses of the reasons why women may think they 
cannot go to space. 
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1.2.1 Reason 1: Income 
 
Relatively speaking, women may earn less than men and 
do not have as much money at their disposal. In Japan, 
for example, the percentage of female business owners is 
7.8%. [3] The ratio even declines further as the amount 
of the annual sales of the business increases. 
Also, being a mother narrows employment opportunities 
in many countries around the world. [4] 

 
1.2.2 Reason 2: Standing in the family 

 
Women may prioritize their families over their personal 
interests due to their position at home. In Japan, women 
are expected to take a major role in raising and caring 
children and elderly, and they spend more time at home 
than men in doing so. [5] 
 
1.2.3 Reasons 3: Physical fitness 

 
Women may mention lack of physical fitness as a reason. 
This is because the misconception of one has to be 
strongly fit for space travel is still believed. In fact, some 
argue that women are physically and mentally better 
suited for space travel than men. [6] 

 
1.2.4 Reason 4: Safety concerns 
 
Many people claim they do not want to go on a space trip 
because of safety concerns. Even though there is no doubt 
about safety, as each spacecraft company has taken all 
the necessary safety measures, it is difficult to completely 
wipe away the anxiety. While I thought there would be 
no difference between gender towards anxiety, as it is 
more about individual reactions or feelings even 
explained in the same way, some papers suggest women 
are biologically more likely to feel anxiety and fear. 
Therefore, it is possible that women choose not to go into 
space due to safety concerns about space travel more than 
men. [7] 
 
1.2.5 Reason 5: Religion 

 
There may be those who cannot go to space for religious 
reasons. 

 
 
2. Testing hypotheses through survey 

 
2.1 Survey 

 
A survey was conducted to test the hypotheses described 
in 1.2. The number of responses was 316, and the survey 
period was August 1-15, 2020. 
The questionnaire items are shown in Table 1. The results 
of the questionnaire are shown in 2.2. 

 
Table 1. Questionnaire items 

 
2.2 Survey results 

 
Question 1: The respondents were asked whether they 
were aware of the fact that the era of commercial space 
travel will arrive in the near future. (Fig. 2) 
 

 
 

Fig. 2. Recognition of the launch of commercial 
space travel 

 
Question 2: The respondents were asked whether they 
would like to go or not (or do not want to go) on a space 
trip. Fig. 3 shows the results, and Table 2 shows the ratio 
of male and female respondents to the question. 

 
 
 
 
 
 
 

Questionnaire 

1.Did you know that commacial space travel is 
about to start in a year or two? 

2.Do you want to go to space? 

3.(who choose not to go/ not want to go at #2）
Why?（Multiple answers are allowed.） 

4.If you had to spend all 30 million yen at one time, 
what would you spend it on (no savings)? 

Gender 

Age 

Nationality 

Religion 
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Fig. 3. Percentage of respondents who would like to 

go on a space trip 
 

Table 2. Desire for space travel by gender 
 

2.Do you want to 
go to space? Female Male #n/a for 

gender 
Yes 59.6% 78.0% 100.0% 
No or don't want 
to 40.4% 22.0% 0.0% 

Total 100.0% 100.0% 100.0% 

 
Question 3: Respondents who “did not want” or “would 
not go” on a space trip were asked to identify their 
reasons; Table 3 shows the occurrence rates by reason 
among those who said they would not go, as well as the 
overall percentage of occurrence among those who said 
they would not go. The table is shown by gender. 
 

 
Table 3. Occurrence rates by reason for not wanting 

to go 
 

The reason they don't/don't 
want to go to space. 

not go 
to 

space 

all 
respond

ents 

No money     

Famale 41.3% 16.7% 

Male 42.9% 9.4% 

Total 41.8% 13.0% 

Lack of physical strength     

Famale 33.3% 13.5% 

Male 28.6% 6.3% 

Total 31.6% 9.8% 

Safety concerns     

Famale 50.8% 20.5% 

Male 45.7% 10.1% 

Total 49.0% 15.2% 

Anxiety     

Famale 14.3% 5.8% 

Male 2.9% 0.6% 

Total 10.2% 3.2% 

Caregiving     

Famale 3.2% 1.3% 

Male 0.0% 0.0% 

Total 2.0% 0.6% 

Childcare     

Famale 4.8% 0.0% 

Male 0.0% 0.0% 

Total 3.1% 0.9% 

Religion     

Famale 0.0% 0.0% 

Male 2.9% 0.6% 

Total 1.0% 0.3% 

 
 
Question 4: Regardless of whether wanting to go on a 
space trip or not, the respondents were asked how they 
would use the money to apply for a space trip from Virgin 
Galactic if they were to spend it all at one time. 
Table 4 identifies what they would spend 30 million yen 
on, whether they wanted to go on a space trip or not. The 
table shows the occurrence rate by gender. 
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Table 4: Intended use of 30 million yen 
 

Q2's 
Answ

er 

Use of 30 
million yen 

Fem
ale Male 

#n/a 
for 

gend
er 

All  
resp
onde
nts 

Want 
to go 

Travel on 
Earth 

31.2
% 

15.3
% 0.0% 22.0

% 

  Space 
Travel 

18.3
% 

23.4
% 

100.0
% 

21.6
% 

  

For 
Family(Chi
ldcare, 
Caregiving
） 

12.9
% 

24.2
% 0.0% 19.3

% 

  Investment 12.9
% 

16.9
% 0.0% 15.1

% 

  
Buy an 
Expencive 
One 

15.1
% 

12.1
% 0.0% 13.3

% 

  Donation 9.7% 6.5% 0.0% 7.8% 

  No Idea 0.0% 0.8% 0.0% 0.5% 

  Others 0.0% 0.8% 0.0% 0.5% 
Sum of "Want to 
go" 

100.0
% 

100.0
% 

100.0
% 

100.0
% 

Not 
Want 
to / 
Don't 
go 

For 
Family(Chi
ldcare, 
Caregiving
） 

42.9
% 

22.9
%   35.7

% 

Travel on 
Earth 

22.2
% 

17.1
%   20.4

% 

  
Buy an 
Expencive 
One 

12.7
% 

17.1
%   14.3

% 

  Donation 9.5% 20.0
%   13.3

% 

  Investment 12.7
% 

11.4
%   12.2

% 
  Save Up 0.0% 5.7%   2.0% 

  No Idea 0.0% 2.9%   1.0% 

  Space 
Travel 0.0% 2.9%   1.0% 

Sum of "Not Want 
to / Don't go" 

100.0
% 

100.0
%   100.0

% 
 
 
 
 
 

 

Additional questions: respondent attributes the gender 
(shown in Fig. 4), age (shown in Fig. 5), nationality 
(shown in Fig. 6) and religion (shown in Fig. 7) of the 
respondents were identified. 

 

 
 

Fig. 4. Gender of respondents 

Fig. 5. Age of respondents 
 

  
Fig. 6. Nationalities of respondents 

 

 
Fig. 7. Religions of respondents 
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3. Testing hypotheses in response to the survey 
results 

 
3.1 Gender ratio of interest in space travel 
As discussed in 1.1, 40.4% of women and 22.0% of men 
said they would not/do not want to go to space, with men 
being more willing than women to go to space. 
 
For each reason for not going/not wanting to go, we will 
look into the ratio of men and women by referring to the 
results in Table 3 of Item 2.2, Question 3. 
 
There was no significant difference in the ratio of men 
and women who chose “no money” (41.3% for women 
and 42.9% for men). Among all respondents, 16.7% of 
women and 9.4% of men selected this answer, indicating 
that women are more likely than men to not/do not want 
to go into space because of the money (income) issue. 
This result confirms the hypothesis of 1.2.1. 
 
“Lack of physical strength” was cited by about 5% more 
female than male for the reason of not wanting to go, 
more than twice as many women as men overall. The 
results also confirmed the hypothesis of 1.2.3. 
 
Safety concerns was the most common reason given by 
both men and women for not going/not wanting to go. 
This was selected by almost half of the respondents and 
almost twice as common among women as among men, 
at 20.5% for women and 10.1% for men. The ratio of 
male to female respondents who selected “anxiety” was 
significantly higher among women (14.3% for women 
and 2.9% for men). These two factors, “safety concerns” 
and “anxiety,” confirmed the validity of the 1.2.4 
hypothesis. 
 
While "caregiving" and "childcare" were not mentioned 
by many people overall, only women and no men 
selected them. The hypothesis stated in 1.2.2. that women 
were more likely to give up space travel due to their 
position at home was also confirmed. 
 
Religion was not clearly identified as a reason for not 
going to space, since the majority of the respondents were 
Japanese, and more than 70% of the respondents were of 
a uniquely Japanese religion, “Buddhism” or “no 
religion,” and there were no teachings that restricted their 
activities. More surveys need to be conducted in the 
future for nationalities and religions outside of Japan. 
 
3.2 Use of 30 million yen 
 
Assuming that the respondents had enough money to go 
on a Virgin Galactic space trip, as shown in Table 4 of 
Question 4 of 2.2, only about 20% of the respondents 
who had selected "space travel", said they would like to 

go on a space trip. In terms of the ratio of men to women, 
women were twice as likely as men to choose "travel on 
Earth", and men were about 5% more likely than women 
to choose "space travel". This shows that only about 20% 
of people who want to go to space are willing to go to 
space. Women in particular tend to choose Earth travel 
over space travel, and one of the important factors for the 
future expansion of private space travel by women will 
be to make it as attractive as Earth travel and to 
communicate that to them. 
 
More than 50% of the respondents answered that they 
would use money for their family, regardless of whether 
they would or would not go on a space trip. The number 
of private space trips may increase further if there is a 
space trip that is beneficial to the family. 
 
3.3 Additional information about the survey results 
 
3.3.1 Bias of survey respondents 

 
Since 98.1% of the respondents to this survey were 
Japanese, there is a possibility that the results are specific 
to Japanese. In the future, it would be better to conduct a 
global survey to check the differences. 

 
3.3.2 Problems in terms of SDGs 

 
The UN SDGs, “Transforming our World: The 2030 
Agenda for Sustainable Development,” include 
“achieving gender equality and empowerment of women 
and girls”. The setting of this goal itself means that 
women still have a harder time exerting their power than 
men in our society. This social condition may be a reason 
why women are not willing to go on space travel. 
Although the fact that women are less likely to exercise 
their powers was not clearly evident in individual 
questions, it seems to be readily apparent from the overall 
survey results. 
Further surveys will be necessary in order to see a clear 
result. 

 
3.3.3 Influence of the current status of astronauts 

 
As of November 2016, the ratio of male to female 
astronauts in NASA, JAXA, ESA and RSA was M490: 
F60, which is similar to the gender ratio of those who 
booked private space trips. [8] Therefore, there is an 
image that the job of an astronaut is essentially a man's 
job, and the ratio of those who have a dream of becoming 
an astronaut is similar, which may have influenced the 
ratio of those who want to go to space as a result. 
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4. Introduction of ASTRAX's support for women's 
space travel 
 
As argued in section 3, there seems to be many obstacles 
including financial issues, if the purpose is only limited 
to space travel, and this is the same for both genders. 
Based on this insight, ASTRAX plans to focus on what 
participants want to do in space and provides support 
accordingly rather than setting the main purpose of going 
to space, such as holding family events including 
wedding ceremonies, parties, space funerals and birthday 
parties in space. If the event is related to life and family, 
people may feel more eager than just traveling to space, 
and even if it is expensive they may prioritize it. 
Although 30 million yen is expensive for a 5-minute 
space experience, there is a high probability that someone 
would be willing to pay the amount for a once-in-a-
lifetime wedding ceremony. 
 
ASTRAX will also organize events for space travelers 
and their families, as well as passengers and their families 
to connect with each other by referring to NASA's 
Astronaut Family Support Program. The program will 
provide support to build up space readiness and 
knowledge as well as mental health care to address safety 
concerns and anxieties that were mentioned in the survey. 
 
 
5. Conclusion 
 
Due to these various factors, women feel less relevant to 
space trips than men. As if to tackle this situation, the 
Artemis mission plans to have a woman on board as a 
crew member for the next Moon landing. Therefore, there 
is a good chance that the next person to land on the Moon 
will be female. If this plan is successfully executed, it will 
serve as a catalyst to increase women's interest in space.  
 
In anticipation of this, ASTRAX will continue to raise 
awareness of its space tourism service and increase the 
number of users as it is the organization’s aspiration to 
play a role in making women feel closer and more 
relevant to space. 
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