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Abstract

The rapid advancement of space technologies is increasingly linked to the growing participation of the
private sector in space-related activities. The emergence of commercial actors such as SpaceX, Blue Origin,
and Virgin Galactic, alongside global innovation initiatives like the Google Lunar XPRIZE, has accelerated
the transition of spaceflight from a state-dominated endeavor toward a commercially driven ecosystem.
Recent years have demonstrated a decisive shift, with suborbital and orbital missions carrying private
individuals, thereby transforming space tourism from speculative vision into an emerging transportation
sector. As this transition unfolds, one of the most critical enabling infrastructures for sustainable growth
is the development of globally distributed, economically viable spaceports capable of supporting civilian,
cargo, and hybrid missions.

The expansion of space tourism and commercial space logistics is widely recognized as a potential
catalyst for increased investment in advanced technologies, potentially triggering an exponential acceler-
ation across aerospace, energy, materials science, and artificial intelligence sectors. However, this growth
remains constrained by the limited availability of accessible and scalable launch infrastructure. The
establishment of affordable and strategically located spaceports is therefore essential to support both
point-to-space transportation and emerging space-based economic systems.

This paper proposes a comprehensive design framework for next-generation spaceports that can func-
tion as modular and replicable global nodes within the future space economy. The study examines the
multi-parameter decision architecture required for spaceport feasibility, integrating astrodynamic consid-
erations with terrestrial constraints. Key factors include geographic coordinates (latitude and longitude),
elevation, atmospheric and climatic conditions, gravitational and rotational effects such as Coriolis forces,
as well as accessibility, transportation connectivity, and power availability. Safety corridors, launch az-
imuth flexibility, and environmental impact assessments are also incorporated into the framework to ensure
operational sustainability and regulatory compliance.

Beyond purely technical considerations, the paper addresses ecological integration and socio-economic
compatibility, recognizing that spaceports must coexist with local environments and populations. The
interaction between launch operations and surrounding ecosystems is evaluated as a critical component
of long-term viability.

As an illustrative case study, a candidate site in proximity to Dubai is analyzed due to its established
global connectivity and tourism infrastructure. Quantitative assessments of relevant parameters are pre-
sented to demonstrate the applicability of the proposed framework. The methodology is intentionally
structured to be transferable, enabling adaptation to other prospective locations worldwide.

By systematizing the critical parameters influencing spaceport development, this work aims to provide
a practical blueprint for future civilian-oriented launch infrastructure and serve as a reference.



