
72nd International Astronautical Congress (IAC), Dubai, United Arab Emirates, 25-29 October 2021.  

Copyright ©2021 by ASTRAX, Inc. All rights reserved. 

IAC-21-F1.2.3                           Page 1 of 5 

IAC-21,B3,9-GTS.2,1 

 

Career Design in Space - From Challenged to Challenging 

Ayako Kuronoa＊ , Haruto Kuronob, Taichi Yamazakic 

 
a -11-5 Nishifukatsu-cho, Fukuyama City, Hiroshima Prefecture ajisuke@gmail.com   
b Fukuyama City Nishifukatsu Elementary School, 5-1-1 Nishifukatsu-cho, Fukuyama City, Hiroshima Prefecture, 

Japan, quail0524@gmail.com   
ｃ CEO and Astronaut, ASTRAX, Inc., 2-23-17 Komachi, Kamakura, Kanagawa, 248-0006, Japan, 

taichi.yamazaki@astrax.space 

* Corresponding Author  

 

Abstract 

As space development progresses, it is expected that working in space will become more common in the future. On 

the other hand, although Japan has made progress in providing employment support for people with various 

characteristics and disabilities, the opportunities for them to work are still limited. Therefore, we examined the 

possibilities for people with various characteristics to work in space. If people with physical or audiovisual 

disabilities were to go into space, they would need new space suits and communication systems. Smells and sounds 

in an enclosed space can be more stressful for people with sensitive senses than those without, and carelessness in 

space can be fatal. On the other hand, people who have difficulty walking on the ground may be able to move more 

quickly and efficiently in space than healthy people. Being "away from home" for long periods can be very stressful 

for many people, but for those with autistic tendencies, it can be a rather comfortable space. This paper introduces 

the problems that people with various characteristics face when working in space, and presents how space can be a 

rather "challenging" work environment for people who have been described as "challenging" on Earth. Keywords 

(career, disabled, disability) 

 

1. Introduction 

In 1961, Yuri Gagarin succeeded in the first manned 

space flight. Sixty years have passed since then. As of 

August 2020, it is estimated that 566 people have been 

to space. With the start of commercial space travel, the 

number will certainly increase even more rapidly [1]. 

The number of people who have travelled in space so 

far has a country bias and a gender bias. For example, 

space travellers from the United States and Russia 

account for more than 82% of all space travellers. In 

these two countries, women account for only 10.6% of 

all space travellers, which is only one in ten. Some say 

that this is because only a small percentage of applicants 

are women. Indeed, in 2008, the ratio of male to female 

applicants for the astronaut exam in Japan was about 9:1. 

[2]  

Now, what is the ratio of people with disabilities 

among astronauts? In Japan, there are 4.36 million 

people with physical disabilities, 1.082 million people 

with intellectual disabilities, and 3.924 million people 

with mental disabilities, which means that 7.4% of the 

population has a disability and 3.4% has a physical 

disability [3]. 

This means that there could be as many as 19 

disabled astronauts in the world, even if we limit it to 

the physically disabled. However, at present, there are 

no astronauts with disabilities in government space 

programs. And until now, there has been no application 

window for people with disabilities. But is that a given?  

2. Classification of Astronauts and Space Travelers 

What is the difference between an astronaut and a 

space tourist? To put it simply, professional 

astronauts are those who are paid to go to space, 

while space tourists are those who are paid to travel 

in space. 

Professional astronauts are also divided into two 

categories: government astronauts, who belong to a 

government or national organization and undergo 

rigorous selection and long-term training, and 

commercial astronauts, who are involved in private 

space travel as their job [4]. 

 

Commercial astronauts include not only those who 

operate, repair, and maintain spaceplanes, 

communicate with the ground, and conduct 

research and scientific missions, which were the 

main tasks of government astronauts, but also cabin 

crew members of commercial spacecraft. Some 

provide total production and attendance for space 

travelers, those who cook, take pictures, play 

musical instruments, and provide other services in 

space, and artists. 

A space traveler is defined as a space tourist who 

visits space for leisure or a space business traveler 

who visits space for work [4]. 

 

This section describes government astronauts, 

commercial astronauts, including cabin crews of 
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JAXA(2008) NASA(2020) Roscosmos(2018) EST(2021)

nationality Japanese United States citizenship russian citizen
ESA Member State or 

Associated Member State.

age no age restrictions no age restrictions limit to apply is 35
maximum age limit of 50 

years

gender Men and women Men and women

Men and women

encourages women to 

participate

Men and women

encourages women to 

participate

height 158 cm ~190 cm 158 cm ~190 cm 1,50m ~ 1,90m 1,50m ~ 1,90m＊

weight 50kg～95kg Not described 50 kg ~95 kg Not described

health 

good physical and mental 

health and have no difficulty 

in performing his/her duties 

as an astronaut

free of medical conditions 

that would either impair the 

person's ability to 

participate in, or be 

aggravated by, spaceflight,

no serious chronic health 

disorders and no 

tomography-detectable 

pathology

 European Part-MED, Class 

2 medical examination

Education
university  graduate or 

above.
master’s degrees

master’s degrees

or at least three years of 

work experience after 

graduating

master’s degrees

Major subject natural science

science, technology, 

engineering, and 

mathematics

engineering, science, 

research or piloting

natural sciences (including 

physical sciences; Earth, 

atmosphere or ocean 

sciences; biological 

sciences), medicine, 

engineering or mathematics

Professional Experience
at least 3 years of practical 

experience

minimum of two years of 

relevant professional 

experience or at least 1,000 

hours of pilot-in-command 

time in jet aircraft. Teaching 

experience, including 

experience at the K - 12 

levels,provided the degree is 

in a Science, Engineering, or 

Mathematics field

at least five years of work 

experience in a field relevant 

to your studies. Roscosmos 

favors cosmonaut 

candidates with experience 

in the space rocket industry 

or in the aircraft-building 

industry.

at least 3 years of 

professional experience

Language English English Russian and English. English(minimum CEFR C1)

Blood pressure

systolic blood pressure 140 

mmHg or less and diastolic 

blood pressure 90 mmHg or 

less

systolic blood pressure 140 

mmHg or less and diastolic 

blood pressure 90 mmHg or 

less

systolic blood pressure 140 

mmHg or less and diastolic 

blood pressure 90 mmHg or 

less

systolic blood pressure 140 

mmHg or less and diastolic 

blood pressure 90 mmHg or 

less

Visual acuity
Corrected visual acuity of 

1.0 or higher for both eyes
correctable to 20/20 correctable to 20/20

Color blindness must not be colour blind must not be colour blind must not be colour blind must not be colour blind

Hearing good Not described 25dB or better

*Recruitment of astronauts 

(disabled) less than 130 cm

Table 1 Astronaut application requirements for some agencies

commercial spacecraft, and space travelers (space 

tourists and space business travelers), and examines 

how people with physical disabilities can go to 

space. 

 

3. Government astronauts  

Until now, most astronauts have been employees 

of governments or national agencies. In many cases, 

there are thousands to more than ten thousand of 

applicants, and many conditions are attached. 

In this section, we first summarize the conditions 

for astronauts recruited by each country in Table 1. 

Japan, the U.S., Russia, and the European Space 

Agency have restrictions on health, height, and vision 

in their normal recruitment process.In addition, only 

those who are highly educated in the stem field, have 
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Categories Sub-categories

Impaired muscle power

Impaired passive range of movement 

Limb deficiency 

Leg length difference 

Short stature

Hypertonia

Ataxia 

Athetosis 

Vision impairment, Color blindness

hearing and balance impaired

Speech, language or slurred speech impairment

Intellectual disability Intellectual Impairment

Heart function

Kidney function

Respiratory function

Function of bladder and rectum

Function of the small intestine

Immune function due to human immunodeficiency virus

Liver dysfunction

autism spectrum disorder

attention deficit hyperactivity disorder (ADHD)

learning disabilities (LD)

depression

schizophrenia

bipolar disorder

drug addiction

epilepsy

higher brain dysfunction

physical disability

internal hindrance

developmental disabilities

mental disabilities

table 2 Classification of Disability

good language and communication skills, and have no 

problems with blood pressure or hearing can "apply". 

But what are the requirements for an astronaut? 

Are they super elites who can do everything by 

themselves? In his book, Takao Yamaguchi, who 

oversaw JAXA's selection process, says that in a sense, 

the ideal image of an astronaut should be "neither 

outstandingly good at anything nor without flaws [5].  

If it is necessary to make no mistakes and have no 

flaws, wouldn't robots and machines be more suitable 

for astronauts? Robots do not fight or sexually harass 

each other in stressful spacecraft. 

Or, does space belong to the perfect people like a 

robot? 

In the meantime, EST has started a project on para 

astronauts, a world first. 

They are currently conducting studies and 

investigations to help people with disabilities, whose 

doors are currently completely closed, become 

professional astronauts. 

According to the EST website [6], "ESA is 

looking for individuals with physical disabilities who 

are psychologically, cognitively, technically and 

professionally qualified to become astronauts, but who 

are not normally selected due to the requirements 

imposed by the current use of space hardware." There, 

they will use their knowledge of para-sports to start. 

"'Individuals with lower limb deficiencies (e.g. 

amputations or congenital limb defects) are as follows 

・Loss of one or both legs through the ankle 

・Loss of one or both legs below the knee 

・People with differences in leg length (shortened 

limbs at birth or as a result of trauma) 

・Persons who have short stature (<130 cm)". 

 

"ESA is looking for individual(s) who are 

psychologically, cognitively, technically and 

professionally qualified to be an astronaut, but have a 

ESA is looking for individual(s) who are 

psychologically, cognitively, technically and 

professionally qualified to be an astronaut, but have a 

physical disability that would normally prevent them 

from being selected due to the requirements imposed 

by the use of current space hardware [4]. 

At first glance, this may seem like a very challenging 

endeavour. Are you sure about that? 

 

4. Commercial astronauts include cabin crew of 

the commercial spacecraft 

Now it is time to think about commercial astronauts.  

The success of Inspiration4's three-day, civilian-

only space trip showed that spaceflight doesn't require 

a special superman. Haley Arsenault became the first 

space travellers to wear a prosthetic limb. While EST 

has begun selecting disabled astronauts, and other 

countries are not recruiting. SpaceX Quality Engineer 

Andy Tran said during the SpaceX water landing, 

"your mission has shown the world that space is for all 

of us and that everyday people can make extraordinary 

impacts in the world around them. thank you for 

sharing your leadership hope generosity and prosperity 

and congratulations on your incredible journey. [7]" 

Indeed, the universe is not for special people, it is open 

to everyone. 

Government astronauts can't go into space with 

disabilities, but commercial astronauts have shown that 

they can go into space even with prosthetic legs. 

 

What about other disabilities? Table 2 categorizes 

the types of disabilities. 

Limb deficiencies, leg length differences, and short 

stature do not seem to be a problem if the function can 

be covered by technology. In some cases, they may be 

rather advantageous when weightlessness is present in 

a small cabin. There is also a hypothesis that a loss of 

function in the lower limbs can strengthen the upper 

limbs. Disorders such as muscle weakness, passive 

range of motion, hypertonia, ataxia, and athetosis may 

also depend on the individual case and technical 

support but need not be ruled out blanket. 

 

What about vision, hearing, speech, etc.? 
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Some countries allow aircraft and helicopter pilots 

with hearing impairments. This is only possible if 

radio communication is not required. Also, there is a 

lot of communication in space via text. However, 

without some support in terms of emergency response 

and communication, it may be difficult to become 

ready to fly responsibly. Depending on the degree of 

color blindness, it is possible to become an airplane 

pilot. Color blindness is not an abnormality, but a 

difference in type. Color blindness is not the problem; 

the problem is that there are devices that can only be 

identified by color. 

There is also a provision for color blindness, but Roger 

Crouch is a NASA mission specialist who went into 

space with more than color blindness [8]. 

All these physical disabilities are not a problem, 

especially on a cabin crew, if you can do the job 

required of you. 

 

What if I have a developmental disability? There are 

many people who have not been diagnosed with 

developmental disabilities. In fact, I believe that some 

astronauts may have developmental disabilities. 

NASA astronaut Scott Joseph Kelly said, "If I were a 

child today, I would have been diagnosed with ADD or 

ADHD. 

It is true that carelessness can cause fatal accidents in 

space. However, the absence of a developmental 

disability does not mean that careless accidents will 

never happen. Rather, I think it is important to create a 

system that prevents carelessness from leading to 

accidents.  

There are also many advantages that are often found in 

ADHD. 

They are creative and imaginative, curious and 

challenging, sensory and sensitive to their 

surroundings, able to forget about food and sleep if 

they are interested in something, and decisive and able 

to make decisions quickly. 

With environmental adjustments and proper support, 

they will make good astronaut. 

 

What about people on the autism spectrum? Some 

people may think that they are not suitable for 

communal living in terms of persistence and social 

skills. However, by understanding their characteristics 

and adjusting the environment, the problem can be 

solved. It is well known that autistics often excel in 

certain areas of functioning. It is well known that there 

is a high incidence of superior functioning in certain 

areas (Saban) in autism; Rimland reported a very high 

incidence of 9.8% in autism in his study [9].  

 

Some people with autism show a visuospatial peak 

(VSP), which means that they are good at 

accomplishing things efficiently and successfully 

without being influenced by the shape or meaning of 

the whole picture. Having a different point of view 

from others can also help increase the diversity of a 

team. Just like Mr Spock in Star Trek. 

Being away from family and friends for long periods 

or spending time in solitude can be stressful, but there 

are some types of people who feel less stressed in such 

an environment. There is a type of person who is not 

bothered by repeating the same task every day.  

On the other hand, is there anything you are not good 

at? Some people with developmental disabilities have 

very sensitive senses. These senses include hearing, 

smell, sight, and touch. 

In spaceships that are used for long periods, such as 

the ISS, the smells linger strongly. It seems difficult to 

work in such a place.  

People with olfactory sensitivities would need special 

equipment to work in such places.  We will need to 

create a more odorless, noise-free environment. It 

could be a comfortable place for everyone. 

 

Now, internal disorders and mental disorders are 

symptoms of disability, but it is more appropriate to 

think of them as different diseases. There are many 

variations. At this stage, it is best to follow the 

judgment of your doctor, assuming you are receiving 

proper treatment. 

 

5. Space tourist (space tourist and a space 

business traveller) 

Finally, we will consider the space tourist (space 

tourist and a space business travellers). 

This will be defined by the space travel service 

companies. In most cases, disability itself will not be 

an issue, if it does not affect the travellers or other 

passengers. It will depend on the individual case, and it 

is recommended to follow the judgment of your doctor. 

For example, as a travellers, it is very possible to go to 

space with your doctor. The topic of space medicine 

focuses on the risks in space, such as the effects of 

radiation, bone mass and muscle loss, and how to deal 

with sudden illness. However, there are still many 

unknowns about how spending time in space affects 

various diseases, which may be useful for treatment. 

For example, there are cases where mental illnesses 

have been improved by experiencing weightlessness, 

and there is also a hypothesis that cancer cells may 

become impotent in weightless space [10].  

In the future, rehabilitation, recuperation and treatment 

that can be performed because of commercial space 

will be considered. 

 

6. Discussions 

Government astronauts, Commercial astronauts 

include cabin crew of the commercial spacecraft, space 

tourist (space tourist and a space business traveller) 
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The following are some of the reasons why people 

with disabilities are considering going to space as a job 

or for leisure. 

Government astronauts still have many restrictions on 

their recruitment, including education, major, height 

and weight, not to mention disabilities. However, 

going to space does not require such restrictions. 

At the JAXA online event, "The Challenge of 

Selecting New Astronauts in the Age of Space 

Exploration," TV creator Kojiro Kato said, "Eliminate 

the conditions to the extreme. It will be a topic of 

conversation for JAXA, and it will be exciting. It will 

become a topic of conversation and excitement for 

JAXA, and people will share and discuss it. Amae 

Nakamura, a senior researcher at Recruit Works 

Research Institute, agreed with the idea of eliminating 

the application requirements, citing the example of 

Sony's past hiring policy of "no academic background 

required [11].  

EST says, "Exploration is the matter of a collective 

effort, we need to extend the pool of talent we can rely 

on in order to continue progressing in our endeavour. 

One effective way of doing this is to include more 

gifted people of different genders, ages and 

backgrounds, but also people with special needs, one 

effective way of doing this is to include more gifted 

people of different genders, ages and backgrounds, but 

also people with special needs, including people living 

with a physical disability. In addition, EST will 

conduct technical studies, space simulations, analogue 

missions, and discussions with international partners 

and spaceflight providers to advance this project. 

providers. Such a comprehensive approach is welcome, 

but commercial space travel has already gone beyond 

that. Most individuals with well-controlled medical 

conditions can withstand acceleration forces involved 

in launch/landing profiles of commercial spaceflight 

vehicles. Most individuals with well-controlled 

medical conditions can withstand acceleration forces 

involved in launch/landing profiles of commercial 

spaceflight vehicles [12].  

Furthermore, in microgravity, the physical challenges 

are rather smaller than on Earth. 

In the future, space could become a rather 

"challenging" work environment for those who have 

been described as "challenging" on Earth. 
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