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Abstract

Blockchain technology, known for its distributed ledger system providing data security and trans-
parency, has revolutionized various fields beyond the financial sector, including space exploration. The
development and importance of blockchain in space exploration can be assessed in terms of data manage-
ment, security, collaboration, and sustainability.

The security of data obtained during space missions is of critical importance. Blockchain ensures the
immutability and security of data, minimizing the risk of unauthorized access and manipulation. Addi-
tionally, its distributed ledger structure prevents data from being centralized in a single point, reducing
the risk of data loss and corruption. This increases the reliability of data obtained in space research and
preserves the accuracy of scientific findings.

Many countries and institutions collaborate in space exploration. Blockchain facilitates transparent
and reliable cooperation, making data sharing easier. By using blockchain in the production and supply
processes of space vehicles and equipment, traceability and transparency are ensured at every step. This
guarantees the accuracy and quality of every component in the supply chain while reducing the risk of
counterfeiting and faulty production.

Smart contracts, which are programmed agreements executed automatically when certain conditions
are met, enhance automation and efficiency in space missions. For instance, in the maintenance and repair
processes of space vehicles, spare parts can be automatically ordered and delivered when a specific part’s
lifespan is reached. This minimizes human error and maximizes operational efficiency.

Blockchain ensures that the data collected during space exploration is secure and immutable, enhancing
the accuracy and reliability of the data. It provides data access and traceability for all stakeholders,
creating a transparent working environment. Blockchain optimizes resource distribution between space
agencies and private companies, reducing costs and increasing efficiency. By ensuring the traceability of
equipment and resource usage, a sustainable exploration process is established.

The use of blockchain in space exploration ensures the sustainable use and recycling of resources. The
tracking and management of waste left in space become more effective with blockchain. This contributes
to both the reduction of environmental impacts and cost savings. Blockchain technology significantly
contributes to various areas such as data security, transparency, collaboration, and sustainability in space
exploration. The further development and wider adoption of this technology will help make space ex-
ploration safer, more efficient, and sustainable. Thus, the role of blockchain in space exploration is of
increasing importance.



