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Introduction 

Recognizing the Right to a Breathable Atmosphere (RBA) as an integral element to maintaining the Right to 

Health (RTH) in space is crucial in supporting the inherent and inalienable right of individuals to enjoy the highest 

attainable standard of physical and mental health, and in supporting the proliferation of human activities beyond 

the earth. It is only by upholding RBA as a fundamental and non-derogable absolute human right through which 

humanity will not merely survive, but prosper, in its collective endeavours across the final frontier. 

 

The hazardous conditions and environment of outer space present a unique challenge to the maintenance of 

good health and wellbeing for human beings. Indeed, it is understood that the concerns of radiation, gravity, 

isolation, and hostile and enclosed environments within space habitats pose a risk to long-term human health 

and development.1 Prolonged radiation exposure can also give rise to an increased risk of cancer, damage to the 

central nervous system, and altered cognitive function. Further, the varied levels of gravity in space and on other 

celestial bodies can give rise to health issues impacting the skeletal, muscular, and cardiovascular systems of 

individuals. Finally, restrictions on temperature, lighting, noise, and the quantity of space within space vehicles 

and habitats may serve as acute mental stressors for astronauts and human spaceflight participants.2 Accounting 

for such environmental conditions, pertinent to the conduct of human activities in space, exists as core concerns 

of any environmental control and life support system (ECLSS). 

 

In underscoring the importance of RTH in space, IGOs and civil society organisations have engaged in a variety 

of Mars habitat “analog” experiments in which a select group of people simulate the conditions of travelling to 

and living upon the Martian surface. The Hawaii Space Exploration Analog and Simulation (HI-SEAS) represents 

one such group.3 The emphasis of the HI-SEAS experiment upon physical isolation, geological similarity, and 

adoption of a system of high-latency communication has created an authentic outer space environment - 

shedding light upon persisting challenges which stand in the way of a successful Martian colony.4 Similarly, the 

Lunark project has sought to explore the role of liveable spaces for future space travellers from a human 

perspective, highlighting how mental well-being and social sustainability forms part of the life support equation. 

 

 

 
1 Melanie Whiting and Laurie Abadie, ‘5 Hazards of Human Spaceflight’ on NASA (2010) <https://www.nasa.gov/hrp/5-hazards-of-
human-spaceflight>. 
2 Kelly Young, ‘Noisy ISS may have damaged astronauts' hearing’ on New Scientist (21 June 2006) 
<https://www.newscientist.com/article/dn9379-noisy-iss-may-have-damaged-astronauts-hearing/>. 
3 HI-SEAS, ‘Hawai’i Space Exploration Analog and Simulation’ on HI-SEAS (2020) <https://hi-seas.org>. 
4 Marina Koren, ‘When a Mars Simulation Goes Wrong’ on The Atlantic (22 June 2018) 
<https://www.theatlantic.com/science/archive/2018/06/mars-simulation-hi-seas-nasa-hawaii/553532>. 
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Where food, water and shelter exist as the core elements pertinent to the survival and wellbeing of individuals 

on earth, the domain of outer space gives rise to a reconceptualization of the elements which should be 

considered central to the survival and wellbeing of individuals. Where the abundant availability of a breathable 

atmosphere exists as an inherent and universal trait of life on earth,5 the novel notion of managing our 

atmosphere as a global commons has only emerged over the past several decades within environmental law in 

direct response to the threat posed by climate change and environmental pollution.6  

 

Accordingly, in thinking ahead to the various challenges which will arise in the course of prolonged human 

activities in outer space, there arises the need to adopt a rights-based approach in the development and 

enforcement of RBA as an individual human right. 7 

 

  

 

 
5 Charles Cockell, ‘Where does all our oxygen come from?’ on Youtube (31 March 2020) 
<https://www.youtube.com/watch?v=seiPDsCLCtQ>. 
6 Ottmar Edenhofer et al. ‘The Atmosphere as a Global Commons—Challenges for International Cooperation and Governance’ on Belfer 
Center (August 2013) <https://www.belfercenter.org/publication/atmosphere-global-commons-challenges-international-cooperation-
and-governance>. 
7 Care About Rights, ‘What is a human rights based approach?’ on Care About Rights (2020) 
<http://careaboutrights.scottishhumanrights.com/whatisahumanrightsbasedapproach.html>. 
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Context 
The notion of human rights represents universal, inherent and inalienable rights possessed by all human beings 

regardless of nationality, place of residence, sex, national or ethnic origin, colour, religion, language, or any other 

status.8 Human rights reflect the minimum standards required for people to live with dignity, protecting 

vulnerable groups and individuals against abuse by those in positions of authority, and in guaranteeing people 

the means necessary to satisfy their basic needs (i.e. food, housing, education) so they can take full advantage 

of all opportunities.  

 

The core principles of human rights are centred upon accountability in promoting the responsible actions of 

actors, equality and non-discrimination in promoting the inclusion of all peoples, and participation in creating 

wider consensus through the broad involvement of stakeholders including by governments, business, and 

private individuals. 

 

The international human rights framework provides the means to build upon this established body of medical 

knowledge, and enforce guidelines for the purposes of advancing human health and wellbeing in space. Human 

rights exist as the most coherent and effective means of contextualising the hazardous conditions of outer space, 

of forming a universal standard that holds governments accountable, and in enforcing these concerns within the 

international community.  

 

In extending the notion of human rights into the domain of space, the presence and enforcement of existing and 

emergent human rights principles provide a multitude of benefits conducive to the maintenance of human 

health and dignity within isolated human communities across the final frontier, and in the achievement of life, 

liberty, and the pursuit of happiness. 

 

Right to Health  

RTH represents the primary supporting human rights element pertinent to the realization and advancement of 

RBA. In determining the nature of the relationship between RTH and RBA, attention must first be directed to the 

core international instruments which address RTH. The interpretative methodology applied is premised on the 

corpus juris of human rights, adopting a dominant dynamic or teleological method of interpretation which 

 

 
8 OHCHR, ‘What are human rights?’ on United Nations (2020) <https://www.ohchr.org/en/issues/pages/whatarehumanrights.aspx>. 
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considers international human rights agreements as ‘living’ instruments, rather than tied to the original intent 

of the State parties.9 

 

The importance of health has been upheld within several international agreements10 - first underscored within 

the 1946 WHO Constitution, which preceded the authoritative 1948 Universal Declaration of Human Rights 

(UDHR). RTH was enunciated as a foundational element within Article 1 of the WHO Constitution,11 alluded to 

within the organisation’s mission statement to support the “attainment by all peoples of the highest possible 

level of health” without distinction of race, religion, political belief, economic or social condition. Supporting the 

protection and realization of RTH has been central to the WHO’s identity and mandate. 12 

 

Secondly, RTH was also included under Article 25 of the UDHR,13 emphasizing the right of everyone to “a 

standard of living adequate for the health and well-being of himself,” with such a right also encompassing the 

right to medical care. While as a declaration, the UDHR may not be said to hold the binding force of international 

law, it nonetheless wields considerable authority under international law as either customary international law 

or general principles.14 

 

Finally, RTH was further clarified under Article 12 of the 1966 International Covenant on Economic, Social and 

Cultural Rights (ICESCR),15 holding that State parties “recognize the right of everyone to the enjoyment of the 

highest attainable standard of physical and mental health.” In achieving such ends, the ICESCR provides that 

States undertake the following measures: 16 

 

• The reduction of the stillbirth-rate and of infant mortality and for the healthy development of the child; 

 

 
9 Paul Hunt, ‘Interpreting the International Right to Health in a Human Rights-Based Approach to Health’ (2016) 18(2) Health and 
Human Rights Jorunal 109-130. 
10 Australian Human Rights Commissioner, ‘Right to Health’ on Australian Human Rights Commissioner (1 May 2013) 
<https://humanrights.gov.au/our-work/rights-and-freedoms/right-health>. 
11 The Constitution of the World Health Organization, opened for signature 22 July 1946, 14 UNTS 186 (entered into force 17 November 
1947) <https://www.globalhealthrights.org/instrument/constitution-of-the-world-health-organization-who/#gsc.tab=0>. 
12 Tedros Adhanom Ghebreyesus, ‘Health is a fundamental human right’ on World Health Organization (10 December 2017) 
<https://www.who.int/mediacentre/news/statements/fundamental-human-right/en/>. 
13 Universal Declaration of Human Rights (adopted 10 December 1948 UNGA Res 217 A(III) (UDHR) <https://www.un.org/en/universal-
declaration-human-rights/>. 
14 Lawyers Rights Watch Canada, ‘International Human Rights Law: Non-Treaty Standards’ on Lawyers Rights Watch Canada (2020) 
<https://www.lrwc.org/education/international-law/non-treaty-standards/>. 
15 International Covenant on Economic, Social and Cultural Rights, opened for signature 16 December 1966, 933 UNTS 3 (entered into 
force 3 January 1976). 
16 Jacqueline Bhabha, ‘Half a Century of a Right to Health?’ on United Nations (1 February 2017) 
<https://www.un.org/en/chronicle/article/half-century-right-health>. 
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• The improvement of all aspects of environmental and industrial hygiene; 

 

• The prevention, treatment and control of epidemic, endemic, occupational and other diseases; and 

 

• The creation of conditions which would assure medical service and medical attention in the event of 

sickness. 

 

Following these three significant documents, other subsequent human rights treaties have recognized or 

referred to RTH and its elements. RTH is relevant to all States within the international community, premised on 

the reality that every State has ratified at least one international human rights agreement recognising RTH.17 

The mere fact that the consideration of health within international agreements preceded the UDHR highlights 

its recognized importance within human rights law. Consequently, the commitment of States to protecting this 

right within international declarations, domestic legislation and policies, and policies, and at international 

conferences demonstrates the widespread repetition of similar international acts over time sufficient to 

constitute State practice. 

 

This recognition of health as a human right within international law creates a legal obligation upon States to 

ensure access to timely, acceptable, and affordable health care of appropriate quality, and in providing for the 

underlying determinants of health (i.e. water, food, housing).18 This right must be enjoyed without 

discrimination on the grounds of race, age, ethnicity, or other status. It is a State’s obligation to support the right 

to health, including through the allocation of “maximum available resources” to progressively realise this goal. 

 

The relationship between RTH and outer space affairs has been established through the objectives of the 2030 

Agenda for Sustainable Development, which provided the opportunity for governments and the international 

community to renew their commitment to improving health as a central component of development under the 

 

 
17 OHCHR, ‘The Right to Health – Fact Sheet No.31’ on United Nations (2020) 
<https://www.ohchr.org/Documents/Publications/Factsheet31.pdf>. 
18 World Health Organization, ‘Human Rights and Health’ on World Health Organization (29 December 2017) 
<https://www.who.int/news-room/fact-sheets/detail/human-rights-and-health>. 
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UN Sustainable Development Goals (SGD).19 RTH is explicitly provided for under SDG3, which aims to “Ensure 

healthy lives and promote wellbeing for all at all ages.” 20 

 

In supporting the realization of the UN SDGs, UNOOSA has sought to explore how outer space can be utilized to 

support sustainability, development, and human rights principles on earth. This is referenced within their 

recognition of the importance of space activities in supporting health applications and realizing RTH under SDG3, 

highlighting the role of space technologies in:21 

 

• Studying disease epidemiology, by enabling increased use of spatial analysis to identify the ecological, 

environmental and other factors that contribute to the spread of vector-borne diseases, monitoring 

disease patterns and defining areas that require disease-control planning; 

 

• Addressing issues related to vision, cognition and disability assistance; 

 

• Monitoring factors that affect human health and well-being, such as air quality and traffic; 

 

• Supporting health promotion and disease prevention, through the use of wearable monitoring devices; 

and 

 

• Enabling remote healthcare. 

 

The means by which State obligations in relation to RTH and social, economic and cultural rights have been 

enforced adheres to the idea of a tripartite typology concerning basic rights.22 Conceptualized in 1980 by Henry 

Shue, the typology outlines how States bear several obligations in relation to human rights: firstly the negative 

obligation to avoid depriving or interfering with the enjoyment of rights; secondly the positive obligation to 

prevent others from interfering with rights or depriving others from the enjoyment of such rights; and finally the 

 

 
19 Marie Paule Kieny et al., ‘Strengthening health systems for universal health coverage and sustainable development’ on World Health 
Organization (July 2017) <https://www.who.int/bulletin/volumes/95/7/16-187476/en/>. 
20 World Health Organization, ‘SDG 3: Ensure healthy lives and promote wellbeing for all at all ages’ on World Health Organization 
(2020) <https://www.who.int/sdg/targets/en/>. 
21 UNOOSA, ‘Sustainable Development Goal 3: Good Health and Well-being’ on UNOOSA (2020) 
<https://www.unoosa.org/oosa/en/ourwork/space4sdgs/sdg3.html>. 
22 Right to Education, ‘Additional information: Tripartite Typology’ on Right to Education (2017) <https://www.right-to-
education.org/monitoring/content/additional-information-tripartite-typology>. 
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positive obligation 'to aid the deprived' by adopting appropriate measures toward the full realization of such 

rights. States thus bear the respective obligation of “respect-protect-fulfil” in relation to the human rights 

obligations addressed under RTH.23 

 

Right to Clean Air 

The developing Right to Clean Air (RCA) represents the secondary supporting human rights arms relevant to the 

advancement of RBA. The RCA recognizes the responsibility and obligation of States to assume measures to 

ensure clean air and fulfil the right to a healthy environment. The prevailing interpretation of RCA does not place 

a positive obligation upon States to provide clean air as a good or service, but rather as an inherent element of 

human health and dignity which States must safeguard. Where there exists a human right to clean water, there 

must also exist a human right to clean air. Both are essential to life, health, dignity and well-being. 

 

RCA is not an established right contained within the International Bill of Human Rights,24 but represents a right 

which is gaining relevance in international customary law through State practice and opinio juris, but has yet to 

be included within human rights treaties, declarations and other standards.25 

 

Given its close relationship to the issue of environmental pollution, climate change, and sustainability, it has 

become insufficient to treat clean air as a mere policy objective. RCA must thereby be regarded as a fundamental 

human right, being a gatekeeper to the full enjoyment of other fundamental human rights - including the right 

to life, health, and a safe, clean, healthy and sustainable environment.26 The application of a human rights-based 

approach provides the means for effective change, whereby governments have clear, legally enforceable 

obligations to respect, protect, and fulfill human rights. 

 

In November 2018 the UN High Commissioner for Human Rights Michelle Bachelet highlighted RCA within the 

context of children’s rights and children’s environmental health under the UN Convention on the Rights of the 

 

 
23 OHCHR, ‘International Human Rights Law’ on OHCHR (2020) 
<https://www.ohchr.org/en/professionalinterest/pages/internationallaw.aspx>. 
24 Cornell Law School, ‘Customary International Law’ on Cornell Law School (2020) 
<https://www.law.cornell.edu/wex/customary_international_law>. 
25 Jonathan Wood, ‘What does it mean to have a "right to clean air, pure water, and to the preservation of the natural, scenic, historic 
and esthetic values of the environment"?’ on Pacific Legal Foundation (30 December 2013) <https://pacificlegal.org/what-does-it-
mean-to-have-a-right-to-clean-air-pure-water-and-to-the-preservation-of-the-natural-scenic-historic-and-esthetic-values-of-the-
environment/>. 
26 David R. Boyd, ‘The Human Right to Breathe Clean Air’ (2019) 85(1) Annals of Global Health 146 
<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923778/>. 
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Child.27 Bachelet expressed concern that, where air pollution drives health disparities and impacts upon the child 

development, it can deepen inequalities, compound injustices, and pose a significant risk to the health and 

wellbeing of the child. Bachelet further acknowledged that it is only a matter of time before the international 

community formally recognizes the universal right to a healthy environment, including to clean air. 

 

RCA was highlighted before the international community by the Special Rapporteur on human rights and the 

environment David R. Boyd in 2018, in referencing the obligation of the Fijian government to ensure the “right 

to breathe clean air” by addressing the issue of air pollution in the context of cooking fuels, industrial facilities, 

and vehicle emissions. In 2019 Boyd also published a thematic “2019 UN report on Clean Air” which centred 

upon the human rights obligations of states in relation to air pollution (outdoor & indoor), and recommended a 

number of actions States should consider to improve the quality of the air for the benefit of their citizens.28 

 

A failure by States to ensure the RCA may be constituted as a violation of the fundamental right to a healthy 

environment (RHE),29 being a legally enforceable right across the 181 countries30 which have become bounded 

to RHE as a result of treaties, constitutions, and legislative instruments. Boyd has outlined that steps that each 

country must take to ensure clean air and fulfil the right to a healthy environment include:31 

 

1. Monitoring air quality and impacts on human health; 

2. Assessing sources of air pollution; 

3. Making information publicly available, including public health advisories; 

4. Establishing air quality legislation, regulations, standards and policies; 

5. Developing air quality action plans at the local, national and, if necessary, regional levels; 

6. Implementing the air quality action plan and enforce the standards; 

7. Evaluating progress and, if necessary, strengthening the plan to ensure that the standards are met; and 

8. Protecting environmental human rights defenders. 

 

 
27 Michelle Bachelet, ‘"No such thing as an unimportant child"- Bachelet on harm to children by air pollution’ on OHCHR (1 November 
2018) <https://www.ohchr.org/EN/NewsEvents/Pages/DisplayNews.aspx?NewsID=23810&LangID=E >. 
28 OHCHR, ‘Clean Air and Human Rights’ on OHCHR (2019) 
<https://www.ohchr.org/EN/Issues/Environment/SREnvironment/Pages/CleanAir.aspx>. 
29 AIDA, ‘Advisory Opinion 23 of the Inter-American Court on Human Rights’ on AIDA (November 2017) <https://aida-
americas.org/en/resource/advisory-opinion-of-the-23-inter-american-court-on-human-rights>. 
30 ACLRC, ‘IV Human Rights to a Healthy Environment’ on ACLRC (2020) <http://www.aclrc.com/human-rights-to-a-healthy-
environment>. 
31 BreatheLife campaign, ‘Countries have a legal obligation to ensure clean air, says UN human rights representative’ on CCAC (6 March 
2019) <https://www.ccacoalition.org/ru/node/3007>. 
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Analysis of the Right to a Breathable Atmosphere 
The evolving nature of RTH, attuned to the unique context and challenges of outer space, predicates the need 

to focus upon ensuring a right of ease of access to those essential elements required for human survival - beyond 

those enabling the standard required for subsistence - to the extent necessary for sustaining a life of dignity and 

good health. Indeed, how can you live if you cannot breathe?  

 

The phrasing of this right as RBA, as opposed to the “right to oxygen,” follows from the acknowledgement that 

a pure oxygen environment may not prove the most conducive environment to long-term human habitation. 

Additionally, while the term “breathing gas”32 is used in describing a mixture of gases used for respiration in 

breathing equipment, typically in Self-Contained Underwater Breathing Apparatus (SCUBA) diving, the term 

atmosphere appears more relevant - given that RBA will encompass the atmosphere and gasses used across 

space environmental suits, vehicles, and habitats. Determining a suitable atmosphere for human survival and 

optimal health thus requires striking a balance between a variety of factors - including the composition, pressure 

level, cleanliness, and temperature of such an atmosphere. 

 

The conception of RBA must therefore be interpreted as a foundational and non-derogable absolute human 

right,33 equal and tied to RTH in importance, and existent as an underlying determinant to RTH. In classifying 

RBA as non-derogable and absolute, it is provided that such a right cannot be limited for any reason.34 Absolute 

rights cannot be suspended or restricted, and no circumstance justifies a qualification or limitation of absolute 

rights, even during a declared state of emergency. The need for such a significant interpretation of RBA is 

supported by reference to Maslow’s hierarchy of needs,35 wherein air exists as the foremost physiological need 

central to human life, upon which all other needs rest. Addressing RBA precedes the hazards posed by radiation 

and gravity in space, and its full and proper realization is also integral to supporting the existence, survival, and 

health of human beings across outer space. 

 

 

 
32 Your Dictionary, ‘breathing-gas’ on Yout Dictionary (2020) <https://www.yourdictionary.com/breathing-gas>. 
33 Attorney-General’s Department, ‘Absolute rights’ on Australian Government (2020) <https://www.ag.gov.au/rights-and-
protections/human-rights-and-anti-discrimination/human-rights-scrutiny/public-sector-guidance-sheets/absolute-rights>. 
34 OHCHR, ‘Special Rapporteur on the right of everyone to the enjoyment of the highest attainable standard of physical and mental 
health’ on OHRHR (2020) <https://www.ohchr.org/en/issues/health/pages/srrighthealthindex.aspx>. 
35 Elizabeth Hopper, ‘Maslow's Hierarchy of Needs Explained’ on ThoughtCo. (24 February 2020) 
<https://www.thoughtco.com/maslows-hierarchy-of-needs-4582571>. 
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Alternatively, where the ICESCR does not contain a list of non-derogable rights,36 States may be bound to a 

minimum core obligation to ensure the satisfaction of, at the very least, minimum essential levels of each of the 

rights provided for in the ICESCR including RTH, and by extension RBA. This is provided for per Clause 10 of 

General Comment No.3 of the Committee on Economic, Social and Cultural Rights (CESCR),37 under which RBA 

may be realised within the contemporary International Human Rights Law (IHRL) framework.  

 

Determining the requirements and obligations surrounding RBA as a human right therefore rests upon two 

considerations; the technical and physiological aspects of RBA, and the procedural human rights aspects of RBA. 

 

Technical and Physiological Aspects  

 

1. Atmospheric Pressure 

 

Firstly, the atmospheric pressure present within the space vehicle, habitat, or environmental suit forms a 

significant consideration within ECLSS. To explore and work in space, human beings must take their environment 

with them, as there is no atmospheric pressure and no oxygen to sustain life in the expanse of space. Inside 

space vehicles the atmosphere is regulated to the extent that special clothing is not required, while outside the 

vehicle humans require the protection of a spacesuit to survive.  

 

While most suborbital space vehicles are pressurized at sea-level atmospheric pressure of 101.3 kPa,38 the 

possibility of a cabin depressurization39 must be always considered, with astronauts commonly wearing special 

equipment during ascent and re-entry consisting of a partial pressure suit, a parachute harness assembly, and a 

parachute pack.40 Such precautions are necessary as, in a situation where the vehicle hull is punctured through 

forming a hole which connects with the exterior environment, the force of the vacuum of outer space over such 

a hole would amount to 14.7 pounds times the area of the hole.41 

 

 
36 OHCHR, ‘Core Human Rights in the Two Covenants’ on OHCHR (September 2013) 
<https://nhri.ohchr.org/EN/IHRS/TreatyBodies/Page%20Documents/Core%20Human%20Rights.pdf>. 
37 UN Committee on Economic, Social and Cultural Rights, General Comment No 3: The Nature of States Parties' Obligations, 5th session, 
UN Doc E/1991/23 (14 December 1990) <http://hrlibrary.umn.edu/gencomm/epcomm3.htm>. 
38 Science Direct, ‘Atmospheric Pressure’ on Science Direct (2011) <https://www.sciencedirect.com/topics/engineering/atmospheric-
pressure>. 
39 Science Direct, ‘Depressurization’ on Science Direct (2011) <https://www.sciencedirect.com/topics/engineering/depressurization>. 
40 NASA, ‘Space Educators’ Handbook – The Spacesuit’ on NASA (1 February 2001) <https://er.jsc.nasa.gov/seh/suitnasa.html>. 
41 Robert Frost, ‘Does Space Really Have A Vacuum Effect Like In The Movies?’ on Forbes (19 December 2019) 
<https://www.forbes.com/sites/quora/2019/12/19/does-space-really-have-a-vacuum-effect-like-in-the-movies/#39ea378844c2>. 
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Where oxygen from the atmosphere passes into our bloodstream through small sacs in our lungs called alveoli, 

the partial pressure of oxygen in the alveoli usually amounts to 160 mmHg (0.21 atm) when the air we breathe 

is at the usual 1 atmosphere (760 mmHg) at sea-level.42 At an altitude of 12.5 kilometres the amount of 

atmospheric pressure (as a percentage of sea level pressure) amounts to 18%, and at 75 kilometres it is 0.02%. 

Accordingly, an imbalance in pressure can result in adverse health impacts, most notably decompression 

sickness but also oxygen toxicity or hypoxia.43 

 

Decompression sickness refers to a syndrome caused by a rapid decrease in environmental pressure. It is most 

commonly observed in SCUBA divers. When astronauts aboard the International Space Station (ISS) inhale an 

earth-standard atmosphere comprised of oxygen and nitrogen, from a physiological perspective their body 

utilises the oxygen while the nitrogen remains inert and is expelled with expiration.44 During a rapid 

decompression event, the expiration rate of the dissolved nitrogen in the bloodstream is unable to adjust to the 

rapid change in pressure. As a result, the nitrogen comes out of solution and forms bubbles in both the 

bloodstream and the tissues, which can damage blood vessels and inhibit normal blood flow. Symptoms may 

include joint pain, dizziness, headache, difficulty thinking clearly, extreme fatigue, tingling or numbness, 

weakness in arms or legs, or a skin rash. In severe cases, decompression sickness may result in strokes, seizures, 

paralysis, or death.45 

 

Breathing oxygen at higher than normal partial pressure leads to hyperoxia and can cause oxygen toxicity or 

oxygen poisoning.46 Oxygen toxicity manifests generally with central nervous system (CNS) effects including 

neurological complaints (i.e. convulsions), while chronic toxicity has mainly pulmonary effects including fibrosis 

and inflammation of the lung tissue.47 The physiologic manifestations48 include decreases in vital capacity, 

diffusing capacity, and lung compliance - with severe cases resulting in organ failure and death.49 

 

 
42 Science Direct, ‘Space Vehicle’ on Science Direct (2020) <https://www.sciencedirect.com/topics/engineering/space-vehicle>. 
43 Harvard Health Publishing, ‘Decompression Sickness’ on Harvard University (January 2019) 
<https://www.health.harvard.edu/a_to_z/decompression-sickness-a-to-z>. 
44 Karl S. Kruzelnicki, ‘How do astronauts breathe in space?’ on ABC (9 June 2015) 
<https://www.abc.net.au/science/articles/2015/06/09/4249936.htm>. 
45 Jess Tiedeman, ‘The bends: anatomy of decompression sickness’ on Australian Geographic (21 August 2012) 
<https://www.australiangeographic.com.au/topics/science-environment/2012/08/the-bends-anatomy-of-decompression-sickness/>. 
46 Jeffrey S. Cooper and Neal Shah, ‘Oxygen Toxicity’ on NCBI (25 June 2020) <https://www.ncbi.nlm.nih.gov/books/NBK430743/>. 
47 Thijs T. Wingelaar et al., ‘Oxygen Toxicity and Special Operations Forces Diving: Hidden and Dangerous’ on Frontiers (25 July 2017) 
<https://www.frontiersin.org/articles/10.3389/fpsyg.2017.01263/full>. 
48 Robert M. Jackson ‘Pulmonary Oxygen Toxicity’ (1985) 88(6) CHEST Journal 900-905 <https://journal.chestnet.org/article/S0012-
3692(16)40688-4/abstract>. 
49 Christopher H. Lawrence, ‘A diving fatality due to oxygen toxicity during a "technical" dive’ (1996) 165(5) Medical Journal of Australia 
262 <https://www.mja.com.au/journal/1996/165/5/diving-fatality-due-oxygen-toxicity-during>. 
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Other issues associated with non-physiological atmospheric composition include both hypoxia and hypercapnia 

(abnormally raised levels of carbon dioxide). Both of these can be insidious in onset and cause cognitive 

impairment (and eventual death). 

 

 

2. Atmospheric Composition 

 

Secondly, the composition of the atmosphere used must be factored in. This arises from the notion that there 

may exist more suitable atmospheric mixture,50 beyond that of the earth, in which human beings may be able 

to survive for a prolonged or permanent period. This idea originates from the different standards of atmospheric 

composition which were adopted and utilised by the US and Russia during and following the ‘Space Race’. Early 

US human spaceflight missions Mercury, Gemini, and Apollo all used a pure oxygen environment, while the early 

Soviet Union’s Vostok and Voskhod missions used sea level atmosphere composed of oxygen and nitrogen. 51 

 

The events surrounding the Apollo 1 cabin fire accident on 27 January 1967 highlights the need for caution 

concerning the high degree of risk associated with selecting the appropriate breathable atmosphere used within 

space vehicles and habitats. During a launch test rehearsal for the Apollo command and service module, the 

occurrence of an electrical fire within the confined and oxygen rich environment of the vehicle resulted in the 

fatalities of the three astronauts: Gus Grissom, Ed White, and Roger B. Chaffee. The circumstances were enabled 

by the combustible nylon netting and Velcro used in the cabin, the pure oxygen cabin atmosphere, the plug-

door hatch design of the vehicle, and the resulting high pressures caused by the fire which hindered rescue 

efforts. 52 

 

This issue came to a head following the 1975 Apollo-Soyuz Test Project (ASTP),53 noted as the first international 

space mission. The differing atmospheric compositions of the US and Soviet space vehicles necessitated an 

 

 
50 Drew Smith, ‘Can We Make A Better Gas Than Oxygen To Support Life?’ on Forbes (26 May 2017) 
<https://www.forbes.com/sites/quora/2017/05/26/can-we-make-a-better-gas-than-oxygen-to-support-life/#49d40ca7399d>. 
51 Peter Eckart, Spaceflight Life Support and Biospherics (Springer, 2013) 138. 
52 Eric Berger, ‘The hell of Apollo 1: Pure oxygen, a single spark, and death in 17 seconds’ on Arstechnica (24 January 2017) 
<https://arstechnica.com/science/2017/01/the-hell-of-apollo-1-pure-oxygen-a-single-spark-and-death-in-17-seconds/>. 
53 J.P. Coooke et al., ‘Prevention of decompression sickness during a simulated space docking mission’ on NASA (1 July 1975) 
<https://ntrs.nasa.gov/search.jsp?R=19750054346>. 
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engineering solution in the creation and use of a Docking Module54 - to transition from the American cabin 

pressure system of 5 pounds per square inch pure oxygen to the Soviet mixed oxygen/nitrogen system at normal 

atmospheric pressure of 14.7 psi. The significance of the ASTP was illustrated in its technical achievements, its 

geopolitical implications in kick-starting a period of detente between the two superpowers, and culturally in 

promoting continuing US-Russian cooperation and partnership in outer space activities. 

 

Scientific experimentation has shown that a pure oxygen atmosphere does carry several advantages.55 When 

compared to breathing a 50% oxygen/50% nitrogen mixture, a pure oxygen environment reduces the incidence 

of altitude-induced venous gas emboli (VGE) and decompression sickness (DCS). While oxygen is vital for aerobic 

life processes, it can also be toxic owing to its propensity to undergo univalent reduction leading to the 

generation of reactive oxygen species (ROS), comprising both free radical and non-free radical oxygen 

intermediates.56 Oxygen toxicity occurs when ROS overwhelm the natural antioxidant defense system, damaging 

the DNA (and thus cells) of an organism.57 Where approximately 5% or more of inhaled oxygen is converted to 

ROS, the risk of damage rises when inhaling a pure oxygen atmosphere. An over-exposure to oxygen can strip 

the molecule of a single electron and create a free radical.58 Free radicals are highly reactive with other 

molecules, including vital DNA and proteins, the destruction of which can damage or kill cells. Consequently, 

various necrotic factors, proteases, and ROS from damaged cells also attack the adjacent cells, resulting in tissue 

injury. 59 

 

The concept of breathing compressed gas in SCUBA diving alludes to the idea of using alternate atmospheric 

compositions within an ECLSS setting. SCUBA divers are familiar with operating using a variety of non-air gas 

mixtures, including Nitrox, Heliox, and Trimix. 60 

 

 

 
54 Smithsonian, ‘Docking Modeul, ASTP Backup’ on Smithsonian (2020) <https://airandspace.si.edu/collection-objects/docking-module-
astp-backup/nasm_A19800430000>. 
55 J.T. Webb and A.A. Pilmanis, ‘Breathing 100% oxygen compared with 50% oxygen: 50% nitrogen reduces altitude-induced venous gas 
emboli’ (1993) 64(9) Aviation, Space, and Environmental Medicine 808-812 <https://pubmed.ncbi.nlm.nih.gov/8216141/>. 
56 ScienceDirect, ‘Oxygen toxicity’ on ScienceDirect (2014) <https://www.sciencedirect.com/topics/medicine-and-dentistry/oxygen-
toxicity>. 
57 Michale Groger et al., ‘DNA damage after long-term repetitive hyperbaric oxygen exposure’ (2009) 106(1) Journal of Applied 
Physiology 311-315 <https://pubmed.ncbi.nlm.nih.gov/19023023/>. 
58 Victoria Stern, ‘The Oxygen Dilemma: Can Too Much O2 Kill?’ on Scientific American (1 October 2008) 
<https://www.scientificamerican.com/article/the-oxygen-dilemma/>. 
59 Uday Bandyopadhyay et al., ‘Reactive oxygen species: Oxidative damage and pathogenesis’ (1999) 77(5) Current Science 658-666 
<https://www.jstor.org/stable/24102839?seq=1>. 
60 Lawrence Martin, ‘Scuba Diving Explained’ on Lakeside Press (1997) 
<http://www.lakesidepress.com/pulmonary/books/scuba/sectionl.htm>. 
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Nitrox is a gas mixture of oxygen and nitrogen, but with a higher oxygen percentage than found in ordinary air. 

As a result of its higher oxygen concentration, the percentage of nitrogen in Nitrox is always lower than in air. 

While this means that less nitrogen will enter the body at a given depth, thereby decreasing the risk of DCS and 

nitrogen narcosis, a principal potential hazard is oxygen toxicity.  

 

Heliox61 is a helium–oxygen gas mixture that reduces work of breathing through decreasing airway resistance by 

decreasing turbulent flow and thereby decreasing airway resistance. It is often used by professional and 

experienced divers for very deep diving, usually in excess of 200 feet. The advantage of using helium is that it 

avoids the issue of nitrogen narcosis. However, as helium diving requires as much or more decompression time 

as nitrogen, those diving deeper than 300 may experience 'high pressure nervous syndrome'. The ability of 

helium to conduct heat about six times faster than nitrogen leaves divers get colder compared to air diving, and 

the helium can result in unintelligible speech.  

 

Trimix involves a combination of three gases: oxygen, nitrogen and helium. This mixture is often used to lessen 

the risk of nitrogen narcosis and the high-pressure nervous syndrome observed with helium breathing, given 

that the addition of nitrogen slows down nerve conduction. Trimix is often used for the deepest dives in excess 

of 400 feet for professional, military and scientific purposes.62 

 

3. Hygiene and Clean Air 

 

Thirdly, the notion of hygiene and clean air is central to maintaining the health and wellbeing of human 

spaceflight participants. This follows from the potential for a number of biological contaminants transported 

into space by human beings to evolve and pose an acute risk to mission success, with several experiments 

illustrating how the unique microgravity environment of outer space can give rise to the increased lethality of 

salmonella. 63 

 

 

 
61 ScienceDirect, ‘Heliox’ on ScienceDirect (2017) <https://www.sciencedirect.com/topics/medicine-and-dentistry/heliox>. 
62 Yvonne Press, ‘Introduction to Trimix Diving’ on Scuba Diver Life (18 October 2017) <https://scubadiverlife.com/introduction-trimix-
diving/>. 
63 Shayla Love, ‘Bacteria get dangerously weird in space’ on The Washington Post (25 October 2016) 
<https://www.washingtonpost.com/news/to-your-health/wp/2016/10/25/bacteria-get-dangerously-weird-in-space/>. 
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This was observed during the operation of the Russian Mir Space Station between 1986 to 2001, 64where 

problems in maintaining acceptable levels of hygiene on a spacecraft, which had seen extensive human use and 

habitation, gave rise to several instances of skin disease, respiratory infection, and food poisoning. Cosmonauts 

who lived aboard the station’s confined, dirty and sweaty conditions shed an estimated 50,000 microorganisms 

per minute, compared to normal terrestrial conditions where the average person sheds 3,000 per minute. Areas 

of the station not subject to cleaning, or which were difficult to access, were discovered to contain water 

teeming with bacteria, mould, fungi and mites.65 Beyond posing a biological risk, the presence of bacteria also 

posed an operational risk, as colonies of organisms were found attacking rubberised seals around the space 

station windows, and acid-excreting bugs were found slowly eating the electrical cabling. 66 

 

In 2015, a NASA study67 focusing on the microbiomes of dust particles collected from the ISS and Spacecraft 

Assembly Facilities revealed that several bacterial pathogens (including actinobacteria) are thriving within the 

confined and human-inhabited environment of the ISS. As the human body carries 20 times more bacterial cells 

than human cells,68 this has given rise to the potential for bacterial contamination to endanger the lives of both 

the astronauts and the station itself. 

 

However, following a comparison over a 3-year period,69 the majority of medical events aboard the ISS remain 

associated with physical problems. Space adaptation syndrome and nervous system problems accounted for 

50% of all the medical events, while infectious disease incidents accounted for only 1.4% of medical events.70 

This may be attributed to the fact that astronauts further reduce the possibility of infection through periods of 

quarantine prior to their missions, and the stringent sterilization standards and procedures applied by NASA and 

other ISS partners to their space assets. 71 However, it remains to be seen whether such stringent and costly 

sterilization standards will be maintained by private companies engaged in human spaceflight missions. 

 

 
64 Michael Day and Nick Holdsworth, ‘Unwashed in Space’ on NewScientist (8 November 1997) 
<https://www.newscientist.com/article/mg15621072-700-unwashed-in-space/>. 
65 Trudy E. Bell, ‘Preventing Sick Spaceships’ on NASA (11 May 2007) <https://science.nasa.gov/science-news/science-at-
nasa/2007/11may_locad3>. 
66 Richard Hollingham, ‘How do you keep a space station clean?’ on BBC (13 March 2020) 
<https://www.bbc.com/future/article/20200311-how-do-you-keep-a-space-station-clean>. 
67 Aleksandra Checinska et al., ‘Microbiomes of the dust particles collected from the International Space Station and Spacecraft 
Assembly Facilities’ (2015) 3(50) Microbiome <https://microbiomejournal.biomedcentral.com/articles/10.1186/s40168-015-0116-3>. 
68 Melinda Wenner, ‘Humans Carry More Bacterial Cells than Human Ones’ on Scientific American (30 November 2007) 
<https://www.scientificamerican.com/article/strange-but-true-humans-carry-more-bacterial-cells-than-human-ones/>. 
69 Roger Pickup, ‘Bacteria in space: why the International Space Station is riddled with ‘germs’’ on The Conversation (28 October 2015) 
<https://theconversation.com/bacteria-in-space-why-the-international-space-station-is-riddled-with-germs-49827>. 
70 NASA, ‘Mixed up in Space’ on NASA (7 August 2001) <https://science.nasa.gov/science-news/science-at-nasa/2001/ast07aug_1/>. 
71 NASA, ‘MR Rovers Are Biologically Clean’ on NASA (15 August 2003) <https://www.nasa.gov/missions/solarsystem/mer_clean.html>. 
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Noting the increasingly democratised nature of space, the prospect of more people travelling to and living in 

space for the purposes of tourism or leisure over the next several decades places a sense of urgency upon 

addressing hygiene and health as a core concern of RBA, in order to create a safe and healthy environment 

conducive to the realization of incidental human rights.  

 

Summary 

Where countries have utilised differing atmospheric compositions within their human spaceflight assets in the 

past, the physiological definition of what constitutes a "breathable atmosphere" remains far from settled. While 

humans are capable of breathing a pure oxygen atmosphere, this represents an unsustainable long-term solution 

given the health risks.  

 

Hypoxia remains a constant danger in aviation and human spaceflight activities. Atmospheric pressure is also 

intimately tied to this, decompression sickness being a good example which is relevant to both spacesuits and 

airlocks. Consequently, sea level atmosphere72 - composed of 78% nitrogen,  21% oxygen (plus argon 0.93 %, 

carbon dioxide 0.04%, and trace amounts of neon, helium, methane, krypton, hydrogen, and water vapour) - 

has been determined as the ideal standard atmosphere for human existence in space. 73 

 

There also remain known-unknowns and unknown-unknowns in relation to the how the implementation of 

differing technical and physiological aspects of RBA may result in both subtle and significant impacts upon the 

human body. Several examples of known-unknowns are as follows.  

 

Firstly, the potential impact of atmospheric composition and pressure upon human hearing over a prolonged 

period. This is given the differences in the speed of sound through various mediums - noted as 343 m/s for earth-

standard atmosphere (80% nitrogen, 20% oxygen) in 1 atm at 20.0 °C,74 in comparison to 326 m/s in a pure 

oxygen atmosphere under the same atmospheric conditions. 75 This is relevant given how several astronauts 

 

 
72 Tim Sharp, ‘Earth's Atmosphere: Composition, Climate & Weather’ on Space.com (13 October 2017) 
<https://www.space.com/17683-earth-atmosphere.html>. 
73 Comenius Project, ‘How is Oxygen Generated on the International Space Station?‘ on Spaceteacher.org 
<http://www.spaceteacher.org/ISS/iss_S2_files/EVELYN.pdf>. 
74 LibreTexts, ’17.3: Speed of Sound’ on Libretexts (2 May 2020) 
<https://phys.libretexts.org/Bookshelves/University_Physics/Book%3A_University_Physics_(OpenStax)/Map%3A_University_Physics_I_
-_Mechanics%2C_Sound%2C_Oscillations%2C_and_Waves_(OpenStax)/17%3A_Sound/17.03%3A_Speed_of_Sound>. 
75 A.J. Zuckerwar, Handbook of the Speed of Sound in Real Gases (Academic Press, 2002) 
<https://pages.mtu.edu/~suits/SpeedofSoundOther.html>. 
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aboard the ISS have reported hearing loss upon return to earth, attributed to the operational noise of the station. 

76 

 

Secondly, the design and architecture of space vehicles or habitats. Where the design applied may differ 

according to aesthetic and intended use, corresponding changes to design and capacity have a related impact 

upon the structural integrity of the space vehicle or habitat, and that of the containment vessels within which 

such gases are to be stored.  

 

Thirdly, environmental dangers may arise in the course of routine human activities. As demonstrated by several 

NASA experiments and accidents, the possibility of fire-related incidents occurring in the microgravity77 and 

oxygen-rich environment of space vehicles poses an acute risk to human health and safety, particularly where 

the phenomenon of fire and electrical conductivity is affected by atmospheric composition.78 

 

Procedural Human Rights Aspects  

 

Recognizing the physiological need for RBA, and noting the existence of various technical tools79 which will 

enable its achievement over the following decades, the question thus shifts to determining the philosophical 

and legal basis for recognizing RBA. In advancing the basis that RBA be recognized as a non-derogable absolute 

right under international law, it is imperative that governments bear the responsibility to respect, protect, and 

fulfil all aspects of this right. This requires an interpretation of RBA as both a moral and legal right. 80 

 

The most apparent means by which human rights come into existence is as norms of national and international 

law that are created by enactment, custom, and judicial decisions.81 At the international level, human rights 

norms exist because of treaties that have turned them into international law. Under this view, the realisation of 

RBA within IHRL falls only within the authority and collective will of states to promote the adoption of such 

concepts within international law. 

 

 
76 Young, above n2. 
77 NASA, ‘NASA Ignites Fire Experiment Aboard Space Cargo Ship’ on NASA (23 June 2016) <https://www.nasa.gov/feature/nasa-ignites-
fire-experiment-aboard-space-cargo-ship>. 
78 Elizabeth Howell, ‘Apollo 1: The Fatal Fire’ on Space.com (16 November 2017) <https://www.space.com/17338-apollo-1.html>. 
79 NASA, ‘Crazy Engineering: Making Oxygen on Mars with MOXIE’ on NASA (12 June 2019) 
<https://mars.nasa.gov/resources/22532/crazy-engineering-making-oxygen-on-mars-with-moxie>. 
80 Andrew Fagan, ‘Human Rights’ on IEP (1 March 2003) <https://www.iep.utm.edu/hum-rts/#SH3a>. 
81 James Nickel, ‘Human Rights’ on Stanford University (7 February 2003) <https://plato.stanford.edu/entries/rights-
human/#HowHumaRighExis>. 
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However, the basis of human rights may be seen as founded in the idea that such rights and principles possess 

roots that are deeper, and less subject to human decisions than legal enactment. This includes their founding as 

attributed to divine decree, as part of actual human moralities, or as justified ethical outlooks.  

 

Moral rights82 are not viewed as rights in the strict sense, but rather as moral claims which may or may not 

eventually be assimilated into legal frameworks. Moral rights are rights that exist prior to and independently 

from their legal counterparts, the existence and validity of which is not deemed as dependent upon the actions 

of jurists and legislators. Moral rights must be prioritised with the view that defending the associated moral 

claims exist as a necessary prerequisite for the eventual legal recognition of such rights. Thereafter, moral rights 

lead the articulation and deployment of specific human rights that relate to the particular situations and 

capacities of different types of human organization. The underlying moral rights which give rise to RBA may be 

deemed to include equality, autonomy, human dignity, fundamental human interests, the capacity for rational 

agency, and democracy.83 

 

Consequently, the justifications for human rights requires that they defend their main features, including their 

character, as rights, their universality, and their high priority. Such justifications should also be capable of 

providing starting points, used for justifying the proposed specific right, derived from settled moral and legal 

frameworks.  

 

• Firstly, the character of RBA as a human right is grounded within prudential reasons, practical reasons, 

moral rights, human well-being, fundamental interests, human needs, and dignity. This follows from the 

need for humans to breathe, the need to consider how such a function is maintained in space, and how 

the supply of resources to respect-protect-fulfil that function may be realised and managed. 

 

• Secondly, the universality of RBA ties to the notion of breathing as a universal trait of the human 

condition, and as an involuntary and inherent respiratory function and act which is central to existence 

for human beings.  

 

 

 
82 Tom Campbell, ‘Moral Dimensions of Human Rights’ in Campbell Tom (eds.) Human Rights and the Moral Responsibilities of 
Corporate and Public Sector Organisations  (Springer, 2004) <https://link.springer.com/chapter/10.1007/1-4020-2361-8_2>. 
83 Fagan, above n80. 
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• Thirdly, the high priority afforded to the advancement of RBA is given acknowledging the significant 

potential for the abuse of such a right by governments and private companies, thereby undermining the 

full realization of all associated human rights principles, including the Right to Life, RTH, and RCA. 

 

In providing a starting point for RBA as a human right under the ambit of international space law (ISL), reference 

to this cross-applicability in the intersection of human rights and ISL may be found under the 1967 Outer Space 

Treaty (OST).84 Article III of the OST specifies that activities conducted by State parties must be carried out “in 

accordance with international law, including the [UN Charter].” The means by which the OST may be interpreted 

can be determined by reference to Article 31(1) of the 1969 Vienna Convention, which outlines that:85 

 

 

 

 

 

The intent of Article III of the OST may thus be read as stating that, in whatever space activity a State undertakes, 

such an activity must be in accordance with the international law which is relevant and applicable. This follows 

that State parties to the OST bear the onus to rationally establish the basis by which the relevant dimension of 

international law (i.e. international human rights law) applies into ISL under the OST. This requires satisfying the 

question of “how is it relevant” and “how does it apply?”. 

 

Relevance 

The relevance of RBA and IHRL under the OST may be determined primarily per Article III of the OST’s reference 

to the 1945 UN Charter, outlining that the role of human rights may be considered pertinent to “promoting 

international cooperation and understanding,” while also establishing a causal connection between human 

rights and international peace. 

 

 

 
84 Treaty on principles governing the activities of States in the exploration and use of outer space, including the moon and other celestial 
bodies, opened for signature 27 January 1967, 610 UNTS 205 (entered into force 10 October 1967) 
<https://www.spacelegalissues.com/space-law-the-outer-space-treaty-of-1967-and-the-main-principles-of-space-law>. 
85 Vienna Convention on the Law of Treaties, opened for signature 23 May 1969, 1155 UNTS 331 (entered into force 27 January 1980) 
<https://www.trans-lex.org/500600/_/vienna-convention-on-the-law-of-treaties-of-1969/#head_6>. 

“A treaty shall be interpreted in good faith in accordance with the ordinary meaning to be given to 

the terms of the treaty in their context and in the light of its object and purpose.” 
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This spirit of international cooperation is exhibited within the preamble of the UDHR,86 whereupon States were 

called to pledge to work in cooperation with the UN for the “promotion of universal respect for and observance 

of human rights and fundamental freedoms.” Likewise, Article 2 of the ICESCR requires State parties to take 

steps “through international assistance and cooperation” to the realization and achievement of the rights 

contained under the covenant.87 

 

Conversely, the application of human rights may be derived by the contents of Article 1(3) of the UN Charter, 

88which references that the purpose of the UN lies in “promoting and encouraging respect for human rights”. 

The conclusion follows that States are thereby required to act in a manner which promotes and encourages 

respect for human rights when conducting relevant activities under the OST.89 

 

Applicability 

 

The application of RBA and IHRL under the OST and international law and the OST may alternatively be 

established by the extra-territorial nature of human rights, and the typology of traits required in the 

advancement of human rights.  

 

Firstly, the extra-territorial applicability of IHRL into the domain of the outer space activities of States is drawn 

from the growing acknowledgement that the human rights obligations of States extend beyond those located 

on their national territory, to all individuals that are affected by the actions or omissions of the State. This is 

provided under Article 55 of the UN Charter, whereby in meeting the objective of creating “conditions of stability 

and well-being”, the UN shall promote the respect and observance of “human rights and fundamental 

freedoms”.  

 

Within international customary law, the obligation for States to extend the observance and realization of IHRL 

values and principles extraterritoriality has been advanced under the 2011 Maastricht Principles on Extra-

 

 
86 UDHR, above n13. 
87 ICESCR, above n15, Article 2. 
88 Charter of the United Nations <https://www.un.org/en/sections/un-charter/un-charter-full-text/>. 
89 Icelandic Human Rights Centre, ‘The United Nations’ on Icelandic Human Rights Centre (2020) 
<http://www.humanrights.is/en/human-rights-education-project/human-rights-concepts-ideas-and-fora/human-rights-fora/the-
united-nations>. 
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Territorial Obligations of States.90 This document was created by human rights experts convened by Maastricht 

University and the International Commission of Jurists.91 Signatories include current and former members of UN 

human rights treaty bodies, former and current Special Rapporteurs of the Human Rights Council, along with 

academics and legal advisers of leading non-governmental organizations. In seeking to clarify extra-territorial 

obligations of States on the basis of existing international law, the document promotes the concept of extra-

territorial obligations (ETOs) as a means of addressing a missing link in the universal human rights protection 

system, one which allows human rights to assume their proper role as the legal basis for regulating globalization 

and ensuring universal protection. 

 

Additionally, the International Court of Justice (ICJ) has issued several authoritative decisions clarifying the extra-

territorial applicability of human rights. Within the 1970 Namibia Advisory Opinion,92 the Court presided over 

South Africa's illegal presence in Namibia, which was determined to have amounted to South Africa’s breach of 

its own international obligations towards other States, and a violation of the human rights of the Namibian 

population - given the existence of apartheid as the means of governance in South Africa at the time. The Court 

held that the title of a State over a particular territory is not a prerequisite for the extra-territorial application of 

human rights law, but that the State's physical control over the said territory is sufficient. Accordingly, as States 

express their interests over permanent settlements on the Moon and other celestial bodies, their anticipated 

exercise of physical control over a territory will draw the application of IHRL. 

 

Secondly, the typology of traits required in the advancement of human rights outlines the practicality of RBA 

and associated human rights values and principles being applied into the domain of outer space. Ongoing efforts 

to clarify the normative content of social rights under IHRL has involved the identification of key characteristics 

that the goods or services that individuals have a right should present. Establishing this clarifies the content of 

the duty of the State to provide such goods and services, considered essential for the enjoyment of human rights. 

Consequently, human rights commentators have developed a list of the conditions that the delivery of the 

 

 
90 CIEL, ‘Maastricht Principles on Extra-Territorial Obligations of States’ on CIEL (2020) <https://www.ciel.org/project-update/extra-
territorial-obligations-etos/>. 
91 Margot Salomon, ‘The Maastricht Principles on Extraterritorial Obligations in the Area of Economic, Social and Cultural Rights: An 
Overview of Positive ‘Obligations to Fulfil’’ on EJIL:Talk! (16 November 2012) <https://www.ejiltalk.org/the-maastricht-principles-on-
extraterritorial-obligations-of-states-in-the-area-of-economic-social-and-cultural-rights-and-its-commentary-an-overview-of-positive-
obligations-to-fulfil/>. 
92 ICJ, ‘Legal Consequences for States of the Continued Presence of South Africa in Namibia (South West Africa) notwithstanding 
Security Council Resolution 276 (1970)’ on ICJ (2020) <https://www.icj-cij.org/en/case/53>. 
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corresponding social goods or services should comply with, highlighted by then-Special Rapporteur on the right 

to education, Ms. Katarina Tomasevski (1998-2004) in the typology of 5 A’s. This includes:93 

 

1. Availability: enough of the good or service must be available in relation to needs; 

 

2. Accessibility: the good or service should be accessible to all without discrimination; 

 

3. Adequacy: the good or service must present certain essential qualities; 

 

4. Acceptability: the good or service provided must take into account cultural and religious norms 

in the way it is provided; and 

 

5. Adaptability: the good or service provided should be regularly evaluated and improved in the 

light of the feedback from the beneficiaries, of the progress of science, or of changing social 

norms. 

 

It is concluded that the establishment of RBA within the IHRL framework as core economic, social and cultural 

right will require States to come to an agreement on how these five requirements will be met both terrestrially 

and within the context of outer space. 

 

 

 

  

 

 
93 Social Protection & Human Rights, ‘Standards of Accessibility, Adaptability and Acceptability’  on Social Protection & Human Rights 
(2020) <https://socialprotection-humanrights.org/framework/principles/standards-of-accessibility-adaptability-and-acceptability>. 
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Conclusion 
The advancement of RBA as a non-derogable absolute right - premised upon the extension of international 

principles contained under RHA and RCA - will encourage the realization of the highest attainable standard of 

health, expedite the realization of associated human rights values and principles, and safeguard human health 

and dignity amid the coming race for space. Consequently, the promotion of RBA under the Jus Ad Astra project, 

as one of the several fundamental human rights principles to be considered and prioritised over the following 

decade, underscores its significance as a core concern, the absence of which will pose a compelling threat to 

human spaceflight activities amidst the growing commercialisation and democratization of space.  

 

Where the march of technological innovation has often outpaced the ability of laws and regulations to keep up, 

such a circumstance can no longer be unaccepted. Should States and private spaceflight companies fail to 

recognize the importance of RBA and human rights in guiding their activities in outer space, it is foreseeable that 

humanity’s presence in space will become tainted by age-old immoral practices - including the commoditization 

of essential resources, social stratification, and monopolistic practices. The failure to anticipate these issues 

through the advancement of human rights will regress the accomplishments of human rights achieved over the 

past century, endanger international peace and stability, and inhibit humanity’s expansion across outer space. 

 

It must be acknowledged that on earth governments to some degree already force or expect their citizens to 

breathe many variations on an ideal atmospheric composition as a result of either reckless environmental 

policies, negligence in relation to environmental pollution, or their inability to anticipate the increasing scale of 

environmental disasters attributed to climate change (i.e. bushfires). This gives rise to the potential for various 

States to adopt differing approaches concerning the typology of 5 A’s, as to what constitutes best practice 

concerning the application of RBA within outer space activities. Regardless, it is highly undesirable to have 

astronauts and human spaceflight participants breathing an unregulated and untested breathable atmosphere 

while working with complicated equipment within a hazardous environment.  

 

The implementation of RBA in the environment of outer space thus raises several questions: including what 

constitutes a reasonable duty of care? Do we have the right to expect spacefarers to put up with less-than-

perfect conditions if we have the technology to create a healthy and habitable environment, particularly where 

both governments and private companies have invested heavily into the success of a mission? And where do the 

financial and monetary costs associated with the application of such a right fall? 

 



 

 

26 

 

Over time it is acknowledged that people residing across the final frontier should have a right to more than just 

a breathable atmosphere and water, as we need to provide all the basic ingredients for both physical and 

psychological good health and wellbeing, to enable states to achieve the highest attainable standard of health 

for their citizens across the domain of outer space. This is paramount to “the success of the mission,” and thus 

the elevated goal of “thriving rather than surviving” is imperative. This in turn drives a further imperative that 

the international community form a consensus surrounding the need for a higher standard of basic rights applied 

to human activities across the expanse of outer space. 

  



 

 

27 

 

 

© All rights reserved. Jus Ad Astra 2020 

Photo: NASA 


