
73 

 

 

8 (1): 73-79 (2024) 

 

Journal of Aviation 

https://dergipark.org.tr/en/pub/jav 

e-ISSN 2587-1676 

 

Beyond the Blue Planet: Risk Management Strategies for Space 
Programs 

Ayşe Meriç Yazıcı1*  

 
1*Istanbul Gelisim University, International Trade and Business Administration, 34310, Istanbul, Türkiye. (ayazici@gelisim.edu.tr) 

 

1. Introduction  
 

The purpose of this study is to analyze the risk management 

strategy of space programs and present it to the literature. The 

study examines the unique risks associated with space 

missions and highlights the importance of proactive risk 

identification, analysis, assessment, and mitigation techniques, 

as well as emergency management, safety measures, 

communication and collaboration, risk monitoring and post-

mission analysis. The study also aims to provide space 

agencies, organizations and stakeholders with practical 

guidelines to enhance their risk management capabilities and 

ensure mission success. 

Humanity has embarked on an extraordinary journey to 

explore space, the final frontier in the vast expanse of the 

cosmos. As our space programs reach unprecedented heights, 

travelling further and delving deeper into the mysteries of the 

universe, the risks inherent in these endeavors increase 

exponentially (Kishi, 2017). Effective management of these 

risks is critical to the success and sustainability of space 

programs. Beyond the blue planet lies a realm of uncertainty 

where a multitude of challenges and hazards await, from 

technological failures and environmental hazards to human 

health risks and regulatory complexities. 

Space exploration and the expansion of human activities 

beyond the Earth's atmosphere present unique challenges and 

risks (Metzger, 2016). As space programs continue to 

progress, the need for effective risk management strategies 

will become increasingly important (Scolobig et al., 2015). 

The article presents a theoretical review of risk management 

approaches for space programs, exploring the complex 

interplay between technological, operational, and 

environmental factors. The study advocates proactive risk 

mitigation strategies that encompass a combination of 

preventive measures, redundancy design, and emergency 

response planning.  

It recognizes the importance of continuous monitoring and 

adaptive risk management involving real-time data collection, 

analysis, and decision-making processes to address emerging 

risks and ensure operational safety (Khan et al., 2016). 

Furthermore, this research recognizes the importance of 

collaboration and information sharing between space agencies, 

industry stakeholders, and international organizations to 

improve risk management practices. It explores the potential 

for establishing standardized protocols, information exchange 

platforms, and cooperation frameworks to promote effective 

risk assessment and response. 

The theoretical framework presented in this paper provides 

a basis for developing comprehensive risk management 

strategies for space programs. These strategies can help ensure 

the safety of astronauts, the success of missions, and the long-

term sustainability of space activities by addressing the unique 

challenges posed by space exploration. Through ongoing 

research, validation, and refinement, this theoretical work can 
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serve as a valuable resource for policymakers, space agencies, 

and industry practitioners seeking safe and sustainable space 

exploration. 

 

2. Understanding the Risk in Space Programs 
 

Risk is the uncertainty of the consequences of an action or 

activity and the possibility of potential negative outcomes 

(Hillson, 2002). Understanding risk in space programs is 

crucial due to the complex and challenging nature of space 

exploration. Risks in space programs generally arise from 

technical, physical, engineering, meteorological, financial and 

political factors. In the context of space programs and 

exploration, the risk is the potential for adverse events or 

outcomes that could affect the success, safety and overall 

objectives of a space mission (Patel et al., 2020). Risk in space 

programs includes uncertainty and the possibility of 

encountering hazards, failures or unexpected events during a 

space mission. Risk in space programs generally refers to the 

probability and impact of adverse events. These risks can lead 

not only to the failure of the spacecraft, and damage to the 

safety of the crew and other participants but also to financial 

losses and failure of research.  

 

2.1. Risk in space exploration  
Space exploration is an important activity for humanity to 

better understand the universe and make discoveries. 

However, there are some risks encountered in space 

exploration. These risks are explained below: 

 

Physical Effects of Space Travelling: Prolonged stay in 

space, zero gravity conditions, radiation exposure, and other 

physical factors experienced in space can have negative effects 

on human health. Reduced bone density, muscle loss, visual 

impairments, and radiation-related health problems are the 

risks encountered in long-term space travel (Demontis et al., 

2017). 

Failures of Space Vehicles: Spacecraft are complex 

engineering products and there is always a risk of failure. 

Problems such as repairing malfunctions in space, remote 

intervention, and limited resources can endanger the lives of 

the crew (Pantalone et al., 2022). 

Space Junk and Collisions: The increasing number of 

satellites and spacecraft in space leads to an increase in space 

junk. This junk increases the risk of collisions with spacecraft 

and space stations and causes serious damage (Yozkalach, 

2023). 

Communication Breakdown: In space exploration, there 

may be a risk of communication breakdown between 

spacecraft and crew. In deep space, long distances, and 

complex atmospheric conditions, communication difficulties 

can occur, which can make it difficult to deal with emergencies 

and unusual situations (Love and Reagan, 2013). 

Psychological and Social Impacts: Factors such as 

prolonged loneliness, boredom, remoteness, and social 

isolation in space can affect the psychological health of 

astronauts and jeopardize the success of space missions (Arone 

et al., 2021).  

Cost of Space Travels: Space exploration is a very costly 

mega project. Failures or delays can cause huge financial 

losses and affect future projects of space agencies or private 

companies (Yazıcı and Darıcı, 2019). 

Ethical and Legal Issues: Space exploration is a sensitive 

area in terms of international space law and ethical issues. 

Various debates and conflicts may occur on issues such as 

resource utilization in space, space tourism, and what is 

acceptable for humanity (Williamson, 2003). 

Launch and Landing Risks: The launch and re-entry 

phases of space missions pose significant risks as they involve 

intense forces and delicate maneuvers. Failure in these phases 

can lead to mission failure or loss of life (Schmitz et al., 2022). 

Equipment Reliability: The reliability of space 

equipment is crucial for mission success. Failures in 

spacecraft, satellites, or reconnaissance vehicles can 

jeopardize mission objectives (Menchinelli et al., 2018). 

Planetary Protection: Space agencies must take measures 

to prevent contamination of other celestial bodies with 

organisms on Earth to preserve the potential for life elsewhere 

(Cheney et al., 2020). 

Unknown Factors: Space exploration involves exploring 

the unknown, and there may be unforeseen factors or events 

that can affect missions (Setlow, 2003). 

 

Despite all these risks, space exploration is an important 

step for expanding human knowledge, advancing technology, 

future space journeys, and space settlements. Researchers and 

space agencies should continuously endeavor to develop new 

technologies and improve safety measures to reduce these 

risks. 

 

2.2. Importance of risk management in space programs  
The importance of risk management in space programs 

plays a vital role given the complexity and cost of such 

missions and the safety of people. Space exploration and space 

travel have the potential to expand the frontiers of humanity as 

well as scientific discoveries and technological advances. 

However, success and safety in such missions depend on risk 

management processes (Russon and Lax, 2022). The 

implementation of effective risk management strategies helps 

mitigate potential hazards and ensures the success and 

sustainability of space programs.  

Space missions carry serious hazards for astronauts and 

space travelers. Prolonged stays in space, low gravity, high 

radiation levels, and other potential hazards can affect human 

health and safety. Risk management is important to minimize 

these hazards and ensure that people can perform their 

missions safely (Patel et al., 2020). Space missions are 

complex projects that require large amounts of cost and 

resources. Space agencies and private companies tend to 

reduce costs and complete projects by managing resources 

efficiently and effectively. Risk management supports the 

effective management of costs and resources and prevents 

unnecessary cost increases by identifying potential problems 

in advance. The success of space missions is measured by 

achieving the planned objectives and achieving the intended 

results. Risk management contributes to the successful 

completion of the mission by anticipating these potential 

problems and obstacles (Del Mastro et al., 2022). 

Space programs are often funded using public resources. 

To maintain public trust and support, it is important to identify, 

mitigate and transparently communicate risks. Even in cases 

of failure, a good risk management approach can help maintain 

public support for space programs (Porat et al., 2020). Space 

research triggers technological developments. By identifying 

and managing risks associated with new technologies and 

systems, space programs can encourage innovation while 

ensuring the reliability and functionality of the equipment. 

Many space missions involve international cooperation, with 
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multiple countries contributing expertise, technology, and 

funding (Santomartino et al., 2023). Risk management 

promotes successful cooperation by ensuring that all parties 

are aligned in understanding and managing potential risks. 

The exploration of outer space raises legal and ethical 

questions, particularly about planetary protection and the 

potential for contaminating celestial bodies with terrestrial life 

(Yazıcı and Haqq-Misra, 2022). Risk management helps to 

ensure compliance with international agreements and ethical 

rules. As space missions expand beyond Earth's orbit to 

destinations such as Mars and beyond, risk management 

becomes even more important. Protecting the well-being of 

future generations of space explorers and maintaining 

environmental integrity are urgent concerns. Risk 

management involves a continuous learning process (Sawik, 

2023). Analyzing past failures helps space agencies to identify 

areas for improvement, develop better practices and increase 

the overall reliability of space missions. 

 

Consequently, risk management in space programs is 

critical for space exploration and research, taking into account 

important factors such as the safety of astronauts and space 

travelers, cost-effectiveness, minimizing technical problems 

and increasing mission success. Risk management is an 

essential aspect of space programs and provides the means to 

anticipate, assess and mitigate potential hazards, increasing the 

likelihood of successful missions and the advancement of 

human knowledge in the vast frontiers of space programs. 

 

3. Identification and Assessment of Risks in Space 
Programs 

 
Identifying and assessing risks in space programs is critical 

to the success of projects and missions. Space exploration and 

missions carry great risks due to high costs, complex 

technologies, hazardous environments, and many other 

factors. Therefore, identifying and analyzing risks and taking 

appropriate measures is a critical process. 

 
3.1. Risk determination methods in space programs  

Risk assessment methods in space programs are strategies 

and techniques used to assess the potential hazards, 

uncertainties, and chances of success in space sector projects. 

Since space exploration and space missions are highly 

complex and costly projects, identifying and managing these 

risks in advance is critical to project success. There are some 

risk identification methods commonly used in space programs 

(Del Mastro et al., 2022). Some of these methods are as 

follows: 

 

Risk Analysis: This method is used to identify, analyze 

and assess the potential risks of a project. Risk analysis is a 

classic method widely used in space projects. Possible risks are 

identified, and their impacts and probabilities are analyzed and 

prioritized according to the severity of the risks (Pan et al., 

2022). 

SWOT Analysis: SWOT analysis is used to identify the 

strengths, weaknesses, opportunities, and threats of the 

project. This analysis can help assess the internal and external 

environment of space projects and supports strategic planning 

(Huda Atif, 2020). 

FMEA (Failure Mode and Effects Analysis): FMEA is a 

method used to identify potential failure modes of a system or 

design and the possible effects of these failures. Due to the 

complexity of spacecraft and systems, FMEA is an important 

tool to identify failure probabilities and effects in projects 

(Jenab and Pineau, 2015). 

Monte Carlo Simulation: The Monte Carlo method uses 

random number generation to determine the probability of 

certain events occurring. For space projects, this method can 

be used to assess uncertainties and risks, analyze budgets and 

timelines, and estimate probabilities of success (Le Postollec 

et al., 2009). 

Space Systems Engineering Method: Space systems 

engineering offers a systematic approach to mitigate and 

manage risks throughout the life cycle of space projects. This 

method is used to address risks during the requirements 

specification, design, testing, and operation phases of the 

project (Romero and Francisco, 2020). 

 

Every space project is different and involves different 

risks, so risk identification methods are usually tailored to the 

project. Accurately identifying and managing risks is a critical 

factor in the successful completion of space projects. 

Therefore, project managers and space engineers should 

continuously update and improve their risk assessment 

processes. 

 
3.2. Risk mitigation strategies in space programs 

Space programs are high-risk ventures involving large 

investments, complex technologies, and hazardous 

environments full of unknowns. Therefore, space programs 

employ numerous strategies and technologies to mitigate risks.  

Prototypes and experiments are conducted to test the basic 

operability and durability of hardware and systems in space 

missions. This helps to identify and troubleshoot potential 

problems before proceeding to the actual flight. Detailed 

analyses are performed to increase the reliability of space 

systems. Estimating success rates and component lifetime 

helps to identify potential weak points (Tipaldi and Bruenjes, 

2015). A careful selection is made between the components, 

structures, and materials to be used in the spacecraft. Tested 

and reliable parts are preferred. The space program team is 

trained and prepared for all possible scenarios. Emergency 

procedures and mission plans are run regularly. Redundant 

structures are used especially in critical systems. In the event 

of a failure of one part or system, others are activated, allowing 

the mission to continue (Kozlowski and Ilgen, 2006). Special 

problem-solving teams are formed for tasks under risk. These 

teams ensure that the mission continues by intervening quickly 

and effectively in possible problems. Crisis plans are created 

against possible disaster scenarios. These plans determine the 

steps to deal with possible problems and enable the team to be 

more effective in times of crisis (Onken and Caldwell, 2011). 

All these risk mitigation strategies contribute to the safe and 

successful execution of missions in space programs. However, 

it should be kept in mind that the risk inherent in space 

exploration can never be eliminated. 

By combining these risk mitigation strategies and 

techniques, space agencies and organizations can increase the 

chances of success while ensuring the safety and well-being of 

astronauts and the public. Space exploration will always 

involve inherent risks, but with careful planning and proactive 

measures, these risks can be effectively managed and 

minimized. 
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4. Future Challenges and Opportunities in Risk 
Management of Space Programs 

 

While space programs allow humanity to expand its 

exploration and technological frontiers, they also bring with 

them a series of risks and challenges. Space programs are 

becoming more efficient and safer thanks to developing 

technologies (Aglietti, 2020). However, the rapid 

implementation of new technologies and sending them into 

space without appropriate testing can increase potential risks. 

Space agencies and the private sector should carefully evaluate 

new technologies and implement a robust testing and 

validation process to minimize risks (Shaw and Soma, 2022). 

As space programs increase, space regions such as Earth 

orbit and the Moon are becoming more crowded with an 

increasing number of satellites and spacecraft. This can 

increase the risk of collisions and space pollution. Cooperation 

between space agencies, commercial companies and other 

countries is important for monitoring space vehicles and 

managing traffic. There may be disagreements between actors 

operating in space, such as the control of space debris, the 

sharing of resources and potential conflicts (Morin and 

Richard, 2021). In this sense, it is important to develop legal 

responsibility and cooperation mechanisms for future space 

programs. Space exploration and settlement offer great 

opportunities to promote international cooperation. This 

includes sharing information for common purposes, sharing 

financial obligations and jointly addressing risks (Levchenko 

et al., 2019). Space agencies and countries can enhance the 

success of their risk management and space exploration 

programs by improving cooperation with other actors. Space 

programs are no longer limited to Earth orbit. More distant 

planets, the Moon, Mars and other celestial bodies are being 

targeted. As space exploration progresses into regions 

previously unreached by humanity, the risks of these space 

missions will increase. While the health and safety of 

astronauts is of paramount importance in manned space 

exploration programs, the possibility of technological failure 

in remote robotic missions must also be considered. 

Future space programs should take into account 

technological advances as well as the challenges of risk 

management. A collaborative approach will help ensure the 

smooth international exploration and occupation of space. In 

this way, space programs can be carried out more efficiently, 

safely and successfully. 

 

4.1. Challenges of space programs  
Space programs are usually very costly projects. The 

planning and realization of larger and more complex space 

missions in the future may pose major financing challenges. It 

is important to put space projects on a sustainable financial 

footing. Space programs rely on advanced technologies, and 

new and more powerful technologies will be needed for future 

space missions (Moltz, 2019). Innovative solutions are 

necessary to cope with the harsh environments in space, but 

developing and implementing them can be time-consuming 

and costly. Manned spaceflight carries serious risks to human 

health during long-duration missions. Advanced medical and 

biological solutions are required to cope with living in space, 

radiation, microgravity and other physiological effects that 

occur in space (Tang et al., 2021). Each mission in space 

carries the possibility of leaving more debris and spacecraft in 

orbit. Space pollution can pose a serious threat to future space 

activities and put the orbit at risk.  

4.2. Opportunities of space programs 
Space programs enable exploration and scientific research 

into our planet and deep space. Projects such as interplanetary 

travel and space telescopes offer the opportunity to understand 

the unknown in space. Space programs lead humanity to 

develop and apply advanced technologies. Technologies used 

in space can be adapted for use in other areas around the world 

and can be made available for the benefit of society. In the 

future, space mining may become a sector that involves 

utilizing resources in space (Xin, 2022). The extraction of 

various valuable minerals and water from celestial bodies such 

as the Moon, Mars and asteroids can reduce dependence on 

earthly resources. Space tourism enables people to travel to 

Earth orbit or space stations. This provides an opportunity to 

transport people beyond the Earth while contributing to space 

programs. Space programs can open the opportunity for 

humanity to establish settlements in space or habitats in space 

in the future. This requires developing new technologies and 

sustainability solutions to ensure human presence and habitats 

beyond Earth (Yazıcı and Tiwari, 2021). 

 

4.3. Emerging technologies and risks 
While 3D printing offers benefits such as the on-demand 

production of critical components in space, ensuring the 

quality, reliability, and safety of printed parts is a concern. 

Utilizing resources available on celestial bodies (such as the 

Moon or Mars) to produce materials and fuel in space can 

reduce mission costs, but technical challenges and 

uncertainties can arise. New propulsion technologies such as 

nuclear propulsion or ion drives offer advantages in terms of 

efficiency and speed but also introduce new safety 

considerations and regulatory hurdles (Kading and Straub, 

2015). The mega-constellation of satellites for global internet 

coverage may increase the risk of satellite collisions and 

generate space debris, requiring advanced collision avoidance 

strategies. 

 

4.4. Collaborative risk management 
As space missions become more global, with multiple 

countries and organizations involved, effective collaborative 

risk management frameworks for harmonizing standards, 

sharing information, and coordinating efforts are essential. 

Collaboration between government space agencies and private 

companies will require common risk assessment and 

management strategies to overcome the unique challenges of 

each sector (Schaffer, 2008). Collaborative risk management 

relies on transparent data sharing and open communication 

between stakeholders to jointly identify and address potential 

risks. 

4.5. Discovery beyond Earth orbit 
Future missions to explore celestial bodies such as Mars, 

asteroids or moons of other planets will pose unique risks due 

to longer transit times, communication delays, and the need for 

autonomous decision-making. The return of samples from 

other planets or satellites may pose contamination risks and 

require rigorous quarantine procedures to prevent potential 

hazards to Earth's biosphere (Hou, 2022). The emergence of 

space tourism will bring new security challenges as private 

individuals venture into space. Robust risk management 

measures will be essential to ensure the safety of space tourists. 

As humanity explores the potential for mining resources on 

other planets or celestial bodies, managing the risks associated 

with such activities will be critical to prevent environmental 
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damage and ensure the responsible use of space resources 

(Weibel, 2020). 

The future of space program risk management will require 

proactive strategies to address challenges arising from 

technological advances, collaborative efforts, and exploration 

of new frontiers beyond Earth orbit. Space agencies and 

stakeholders can promote safer and more successful space 

missions by implementing comprehensive risk assessment and 

mitigation processes. 
 

5. Discussion 
 

The findings of this study highlight several important risk 

management strategies that are essential for space programs 

that go beyond the blue planet. First, a comprehensive and 

robust contingency planning framework is imperative to 

address unforeseen challenges and emergencies. As analyses 

of past space missions show, even minor deviations or 

malfunctions can have serious consequences in the 

unforgiving environment of space. Therefore, a 

comprehensive assessment of potential risks and the 

development of contingency plans should be an integral part 

of any space program. 

Furthermore, effective communication and cooperation 

among all stakeholders play a crucial role in managing the 

risks associated with space missions. The complex nature of 

space exploration requires the involvement of a large number 

of organizations, including space agencies, contractors and 

international partners. Open and transparent communication 

channels, regular updates and joint decision-making processes 

are crucial to ensure that all parties are aligned and 

knowledgeable about potential risks and mitigation strategies. 

The study also emphasizes the importance of establishing 

robust communication protocols and fostering a collaborative 

culture within the space industry. 

The study underlines the need to rigorously train and 

educate astronauts and mission personnel on risk mitigation 

strategies. Space missions involve inherent risks and the 

human factor plays a critical role in ensuring mission success. 

Comprehensive training programs focusing on risk 

identification, emergency protocols and decision-making 

under pressure can significantly improve the preparedness and 

resilience of space mission crews. The study highlights the 

importance of investing in human resources and expertise 

development as an integral part of risk management strategies 

for space programs. 

 

6. Conclusion 
 

Space programs have common sources of risk, such as 

technological complexity, engineering errors, logistical 

problems and financial constraints. These risks must be 

meticulously addressed during the planning and 

implementation phases. The human factor poses a significant 

risk in space missions. Maintaining the physical and 

psychological health of the space crew should be an important 

focus in long-duration missions in space. Space programs 

require advanced technologies and innovative solutions. 

However, due to the experimental nature of new technologies, 

possible failures and delays need to be taken into account. 

International cooperation is important for the successful 

management of space programs and the mitigation of risks. 

Sharing resources and combining experiences can increase the 

success of space projects. 

In conclusion, the exploration and utilization of space offer 

enormous opportunities for humanity but also bring inherent 

risks. A comprehensive and proactive approach is required to 

ensure the safety of astronauts, the success of missions and the 

protection of the Earth's environment. By applying sound risk 

assessment and mitigation techniques, promoting international 

cooperation and investing in research and development, space 

agencies can meet the challenges that lie beyond the blue 

planet. However, it is crucial to recognize that space 

exploration is an evolving field and risks will continue to 

emerge as technology advances. Continuous monitoring, 

assessment and adaptation of risk management strategies are 

therefore essential to address emerging threats and secure the 

future of space exploration. 

 

6.1. Implications for futures space programs 
Future space programs should place risk management at 

the heart of the planning process from the outset. Early 

identification of risks and taking appropriate measures will 

increase the chances of success. Space crews and personnel 

must be thoroughly trained and prepared for the risks they may 

face in space. Sharing data from previous space missions can 

improve risk analyses and measures for future projects. 

Space programs should priorities rigorous risk assessments 

to identify potential challenges and address them proactively. 

Developing detailed contingency plans for various scenarios is 

essential to minimize the impact of unforeseen events and 

ensure that mission objectives are met. Better communication 

and cooperation among all stakeholders is essential for a better 

understanding of risks and the implementation of effective risk 

management strategies. Sufficient funding should be allocated 

to priorities safety and risk management measures, even if this 

means adjusting the overall budget allocation. Space agencies 

should invest in expertise to address the complexities and 

unique risks associated with space missions. 

 

6.2. Recommendations for improved risk management 
Space programs require a combination of engineering, 

medicine, psychology, and other disciplines. A 

multidisciplinary approach will ensure that risk management 

processes are comprehensive and effective. Space programs 

require plans to adapt to unexpected events. Flexibility and 

redundancy are important strategies for dealing with potential 

risks. The use of automation and artificial intelligence 

technologies in space missions can reduce human error and 

improve risk management. Space agencies can share risks and 

adopt best practices through closer cooperation between the 

private sector and international partners. 

 

To be successful, future space programs must place great 

emphasis on risk management. This is a critical step to ensure 

the safe and successful realization of space exploration and 

humanity's continued presence in space. 
A dedicated team responsible for identifying, assessing, 

and mitigating risks at all stages of the space program could be 
established. A comprehensive risk assessment process 
involving input from experts, historical data analysis, and risk 
modeling can be applied to accurately identify potential 
threats. Detailed contingency plans should be worked out for 
different risk scenarios and steps to be taken in case of 
unforeseen events. Risk management strategies should be 
continuously reviewed and updated as the mission progresses 
and new risks emerge. Encourage open and transparent 
communication between all stakeholders to ensure effective 
risk-sharing and mitigation strategies. Simulation exercises 
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and tests should be organized to assess the preparedness of 
contingency plans and the team's response to potential 
emergencies.  

By implementing these recommendations and addressing 

the key findings, future space programs can significantly 

improve their risk management practices, leading to increased 

mission success rates and greater safety for astronauts and 

valuable assets in space. 

 

Ethical approval 
Not applicable.  

 

Conflicts of Interest 
The authors declare that there is no conflict of interest 

regarding the publication of this paper. 

 

References 
 
Aglietti, G.S. (2020). Current Challenges and Opportunities for 

Space Technologies. Front. Space Technol, 1:1.  

Arone, A., Ivaldi, T., Loganovsky, K., Palermo, S., Parra, E., 

Flamini, W., and Marazziti, D. (2021). The Burden of 

Space Exploration on the Mental Health of Astronauts: A 

Narrative Review. Clin Neuropsychiatry, 18(5), 237-246.  

Cheney, T., Newman, C., Olsson-Francis, K., Steele, S., 

Pearson, V., and Lee, S. (2020). Planetary Protection in 

the New Space Era: Science and Governance. Front. 

Astron. Space Sci, 7:589817.  

Del Mastro, A., Salotti, J.M., and Garofalo, G. (2022). A 

Method for Analog Space Missions Risk Analysis. 

Journal of Space Safety Engineering, 9, 132-144.  

Demontis, G.C., Germani, M.M., Caiani, E.G., Barravecchia, 

I., Passino, C., and Angeloni, D. (2017). Human 

Pathophysiological Adaptations to the Space 

Environment. Front. Physiol. 8:547.  

Jenab, K., and Pineau, J. (2015). Failure model and effect 

analysis on safety critical components of space travel. 

Management Science Letters, 5, 669-678.  

Hillson, D. (2002). Extending the risk process to manage 

opportunities. International Journal of Project 

Management, 20(3), 235-240.  

Huda Akif, N-U. (2020). SWOT Analysis of Pakistan’s Space 

Program. NUST Journal of International Peace & 

Stability, III (2), 48-59. 

Huo, Y. (2022). Internet of Spacecraft for Multi-Planetary 

Defense and Prosperity. Signals, 3(3), 428-467.  

Kading, B., and Straub, J. (2015). Utilizing in-situ resources 

and 3D printing structures for a manned Mars mission. 

Acta Astronautica, 107, 317-326.  

Khan, F., Hashemi, S. J., Paltrinieri, N., Amyotte, P., Cozzani, 

V., & Reniers, G. (2016). Dynamic risk management: a 

contemporary approach to process safety 

management. Current opinion in chemical 

engineering, 14, 9-17. 

Kishi, N. (2017). Management analysis for the space industry. 

Space Policy, 39, 1-6. 

Kozlowski, S.W.J., and Ilgen, D.R. (2006). Enhancing the 

Effectiveness of Work Groups and Teams. Psychological 

Science in the Public Interest, 7(3), 77-124.   

Le Postollec, A., Incerti, S., Dobrijevic, M., Desorgher, L., 

Santin, G., Moretto, P., Vandenabeele-Trambouze, O., 

Coussot, G., Dartnell, L., and Nieminen, P. (2009). 

Monte Carlo simulation of the radiation environment 

encountered by a biochip during a space mission to Mars. 

Astrobiology, 9(3), 311-323.  

Levchenko, I., Xu, S., Mazouffre, S., Keidar, M., and Bazaka, 

K. (2019). Mars Colonization: Beyond Getting There. 

Global Challenges, 3(1): 1800062.  

Love, S.G., and Reagan, M.L. (2013). Delayed voice 

communication. Acta Astronautica, 91, 89-95.  

Menchinelli, A., Ingiosi, F., Pamphili, L., Marzioli, P., 

Patriarca, R., Costantino, F., and Piergentili, F. (2018). A 

Reliability Engineering Approach for Managing Risks in 

CubeSats. Aerospace, 5, 121.  

Metzger, P. T. (2016). Space development and space science 

together, an historic opportunity. Space Policy, 37, 77-

91. 

Moltz, J.C. (2019). The Changing Dynamics of Twenty-First-

Century Space Power. Journal of Strategic Security, 

12(1), 15-43.  

Morin, J-P., and Richard, B. (2021). Astro-Environmentalism: 

Towards a Polycentric Governance of Space Debris. 

Global Policy, 12(4), 568-573.  

Onken, J.D., and Caldwell, B.S. (2011). Problem solving in 

expect teams: Functional models and task processes. 

Proceedings of the Human Factors and Ergonomics 

Society Annual Meeting, 55(1), 1150-1154.  

Pan, X., Ding, S., Zhang, W., Liu, T., Wang, L., and Wang, L. 

(2022). Probablistic Risk Assessment in Space Launches 

Using Bayesian Network with Fuzzy Method. 

Aerospace, 9, 311.  

Pantalone, D., Chiara, O., Henry, S., Cimbanassi, S., Gupta, S., 

and Scalea, T. (2022). Facing Trauma and Surgical 

Emergency in Space: Hemorrhagic Shock. Front Bioeng 

Biotechnol, 10: 780553. 

Patel, Z.S., Brunstetter, T.J., Tarver, W.J., Whitmire, A.M., 

Zwart, S.R., Smith, S.M., and Huff, J.L. (2020). Red risks 

for a journey to the red planet: The highest priority 

human helath risks for a mission to Mars. NPJ 

Microgravity, 6:33.  

Porat, T., Nyrup, R., Calvo, R.A., Paudyal, P., and Ford, E. 

(2020). Public Health and Risk Communication During 

COVID-19-Enhancing Psychological Needs to Promote 

Sustainable Behavior Change. Front Public Helath, 8: 

573397.  

Romero, E., and Francisco, D. (2020). The NASA human 

system risk mitigation process for space exploration. 

Acta Astronautica, 175, 606-615.  

Russo, A., and Lax, G. (2022). Using Artificial Intelligence for 

Space Challenges: A Survey. Appl. Sci, 12, 5016.  

Santomartino, R., Averesch, N.J.H., Bhuiyan, M., Cockell, 

C.S., Colangelo, J., Gumulya, Y., Lehner, B., Lopez-

Ayala, I., McMahon, S., Mohanty, A., Santa Maria, S.R., 

Urbaniak, C., Volger, R., Yang, J., and Zea, L. (2023). 

Toward sustainable space exploration: a roadmap for 

harnessing the power of microorganisms. Nature 

Communication, 14: 1391.  

Sawik, B. (2023). Space Mission Risk, Sustainability and 

Supply Chain: Review, Multi-Objective Optimization 

Model and Practical Approach. Sustainability, 15, 11002.  

Schaffer, A.M. (2008). What do nations want from 

international collabration for space exploration? Space 

Policy, 24(2), 95-103.  

Schmitz, J., Komorowski, M., Russomano, T., Ullrich, O., and 

Hinkelbein, J. (2022). Sixty Years of Manned 

Spaceflight- Indicents and Accidents Involving 



JAV e-ISSN:2587-1676                                                                                                                                                         8 (1): 73-79 (2024) 

79 

 

Astronauts between Launch and Landing. Aerospace, 9, 

675.  

Scolobig, A., Prior, T., Schröter, D., Jörin, J., & Patt, A. (2015). 

Towards people-centred approaches for effective disaster 

risk management: Balancing rhetoric with 

reality. International journal of disaster risk 

reduction, 12, 202-212. 

Setlow, R. B. (2003). The hazards of space travel. EMBO Rep, 

4(11), 1013-1016.  

Shaw, R., and Soma, T. (2022). To the farm, Mars, and beyond: 

Technologies for growing food in space, the future of 

long-duration space mission, and earth implications in 

English news media coverage. Front. Commun, 7: 

1007567.  

Tang, H., Rising, H.H., Majji, M., and Brown, R.D. (2021). 

Long-Term Space Nutrition: A Scoping Review. 

Nutrients, 14(1): 194.  

Tipaldi, M., and Bruenjes, B. (2015). Survey on Fault 

Detection, Isolation, and Recovery Strategies in the 

Space Domain. Journal of Aerospace Information 

Systems, 12(2), 235-256.  

Weibel, D.L. (2020). Following the Path That Hereos Carved 

into History: Space Tourism, Heritage, and Faith in the 

Future. Religions, 11(1), 23.  

Williamson, M. (2003). Space ethics and protection of the 

space environment. Space Policy, 19(1), 47-52.  

Xin, L. (2022). Exoplanets, extraterrestrial life and beyond: an 

interview with Douglas Lin. Natl Sci Rev, 9(2): 

nwacoo8.  

Yazıcı, A.M., and Darıcı, S. (2019). A New Opportunities 

Space Economy. Journal of the Human and Social 

Science Researches, 8(4), 3252-3271. 

Yazıcı, A.M., and Tiwari, S. (2021). Space Tourism: An 

Initiative Pushing Limits. Journal of Tourism, Leisure 

and Hospitality, 3(1), 38-46.  

Yazıcı, A.M., and Haqq-Misra, J. (2022). Predictions and 

Possible Solutions for the Sustainability of Mars 

Settlement. Studia Humana, 11(1), 22-31.  

Yozkalach, K. (2023). Space Debris as a Threat to Space 

Sustainability. Central European Review of Economics 

and Management, 7(1), 63-75. 

_________________________________________________ 

Cite this article: Yazıcı, A. (2024). Beyond the Blue Planet: Risk 

Management Strategies for Space Programs. Journal of Aviation, 

8(1), 73-79. 
 

This is an open access article distributed under the terms of the 
Creative Commons Attribution 4.0 International Licence 

 

Copyright © 2024 Journal of Aviation   https://javsci.com - 

http://dergipark.gov.tr/jav 
 

 

https://javsci.com/
http://dergipark.gov.tr/jav
https://creativecommons.org/licenses/by-nc/4.0/

