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Starship SpaceX 
Scaling a first-principles system under pressure 
Joan Jané 

Opening context: January 2026—A system under pressure 

By January 2026, SpaceX had become the undisputed center of gravity of the global space 
industry. In 2025, SpaceX flew more than 160 Falcon 9 missions, accounting for over half of all 
orbital launches worldwide (see Exhibit 1). What had once been viewed as a radical experiment 
in reusability had matured into a highly industrialized operation, with access to orbit becoming 
faster, cheaper, and more predictable than at any point in the history of spaceflight. 

At the same time, SpaceX’s next-generation system, Starship, was moving beyond its experimental 
phase. By late 2025, Starship had completed 11 integrated test flights, closing its second 
development phase (see Exhibit 2). These flights marked the transition from early experimentation 
toward a redesigned Starship Version 3 (V3), intended to support orbital missions, propellant 
transfer, and deep-space operations. 

Starship’s test cadence was accelerating, with each flight feeding directly into the next iteration. 
SpaceX’s development pace contrasted sharply with traditional aerospace programs, where years 
could pass between major test milestones. Yet as SpaceX’s technical and operational momentum 
increased, the broader system surrounding the company began to exert unprecedented pressure. 

Artemis under strain: Conflicting clocks 

NASA’s Artemis program—the United States’ flagship effort to return humans to the Moon—
was under growing strain, as multiple delays to the Space Launch System (SLS) and Orion 
spacecraft pushed Artemis II to 2026 and officially scheduled Artemis III—the first crewed lunar 
landing since Apollo—for 2027. A
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Starship became a critical pillar of Artemis. NASA selected a modified version of Starship as the 
Human Landing System (HLS), responsible for transporting astronauts from lunar orbit to the 
Moon’s surface and back. Without Starship, Artemis III could not proceed as planned. 

While NASA continued to state publicly that a 2027 lunar landing remained the target, Elon Musk 
acknowledged a later timeline, pointing to 2028, given the scope of technical change introduced 
with Starship V3. At the same time, political pressure intensified, with calls to see American 
astronauts back on the Moon before January 2029. The convergence of these timelines—
programmatic, engineering, and political—created a narrow and unforgiving window (see Exhibit 3). 

Market forces and the initial public offering (IPO) question 

While NASA and political stakeholders focused on schedules and milestones, capital markets 
applied a different kind of pressure. 

By late 2025, SpaceX had become the most valuable private company in the United States. 
Secondary share sales valued the company at approximately $800 billion, and internal 
discussions pointed toward a potential IPO in 2026. If completed, the IPO would be the largest 
in history, potentially raising more than $30 billion and placing SpaceX among the world’s 
10 most valuable publicly traded firms. 

SpaceX’s financial profile had shifted rapidly. Annual revenues were estimated at $15.5 billion, 
with more than 80% generated by Starlink, SpaceX’s global satellite internet constellation. 

Competitive signals and systemic unease 

As SpaceX consolidated its lead, competitors accelerated efforts to respond. Blue Origin 
advanced its New Glenn program and lunar ambitions, while other launch providers pursued 
partial reusability and differentiated strategies. Beyond the United States, state-backed 
programs began adopting reusable architectures inspired by SpaceX’s designs. 

Governments, particularly in the United States, grew increasingly uneasy with the concentration 
of launch capability in a single private firm. SpaceX’s dominance delivered efficiency and speed, 
but it also created strategic vulnerability. National security launches, scientific missions, 
commercial satellites, and lunar ambitions were becoming tightly coupled to the performance 
of a single organizational system. 

A system at an inflection point 

By January 2026, SpaceX had transcended its origins as merely an aerospace company focused 
on building rockets. It was operating a complex socio-technical system linking engineering, 
manufacturing, data infrastructure, political institutions, capital markets, and geopolitical 
strategy. 

The question facing SpaceX—and the broader space ecosystem—was no longer whether the 
company could reduce launch costs or fly reusable rockets; those breakthroughs had already 
occurred. The deeper question was whether the system that enabled SpaceX’s success could be 
sustained as external pressures mounted. 
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Starship in context: The physical system behind the strategy 

Starship is SpaceX’s next-generation launch system designed to fundamentally change the 
economics of access to space. Unlike previous launch vehicles, Starship is intended to be fully 
and rapidly reusable, operating more like an aircraft fleet than a series of bespoke missions. 

The system consists of two main components: Super Heavy and Starship upper stage. Super 
Heavy, a massive first-stage booster, provides the thrust required to escape Earth’s gravity. The 
Starship upper stage functions both as a spacecraft and as a second stage. After separation, 
Super Heavy is designed to return to Earth for rapid reuse, while Starship continues to orbit, the 
Moon, or beyond before also returning for reuse. 

In its fully reusable configuration, Starship is designed to carry on the order of 100 tons of 
payload to low-Earth orbit—more than five times the capacity of SpaceX’s Falcon 9. Achieving 
this scale economically requires high flight rates and rapid turnaround, making traditional low-
cadence launch models untenable. 

As a result, Starship’s physical design forces a system-wide redesign. Manufacturing must shift 
from artisanal production to industrial scale, operations must prioritize speed and repeatability, 
and reliability must emerge from controlled processes rather than post-flight inspection. 
Starship thus functions not only as a vehicle but also as the physical anchor of an integrated 
learning system linking design, manufacturing, operations, and data. 

The space value chain: From risk aversion to system redesign 

The traditional space value chain 

For decades, the global space industry was organized around a relatively stable and conservative 
value chain. At its core stood national space agencies—most prominently NASA in the United 
States—acting as architects, integrators, and ultimate customers of space missions. Around 
them clustered large aerospace contractors responsible for launch vehicles, spacecraft, engines, 
avionics, and ground infrastructure. 

The space value chain could be broadly divided into four segments: launch services, satellite 
manufacturing, ground systems, and downstream satellite services such as telecommunications 
and Earth observation. Among these, launch services played a critical role, acting as the gateway 
through which all other activities depended. Yet despite advances in technology, the economics 
of launch remained largely unchanged. 

For much of the late 20th and early 21st century, the dominant economic logic was cost-plus 
contracting. Governments specified detailed requirements, contractors optimized to meet 
them, and risks—technical, financial, and schedule-related—were largely absorbed by the public 
sector. Success was measured less by cost reduction or cadence and more by compliance, 
reliability, and political accountability. 

This system produced remarkable engineering achievements, but it also shaped behavior in 
predictable ways. 
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