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Executive Summary
As launch prices decline and cadence accelerates, Earth orbit is shifting from a rare scientific domain
into a functioning logistics region. While public attention focuses on rockets, the real strategic
differentiation over the next decade will come from logistics intelligence: understanding capacity,
cadence, bottlenecks, routing, and risk with the same rigor that freight operators apply on Earth.

This white paper examines how the foundational structures of terrestrial logistics— ports, gateways,
carriers, warehouses, and last-mile delivery—provide a ready-made framework for understanding and
optimizing orbital operations. It also introduces the conceptual basis for a Launch Capacity Index (LCI)
that can bring much-needed transparency to orbital access.

1. Orbit as a Logistics Region
For most of its history, space activity was episodic, expensive, and driven by national programs. That
era is ending. Reusable launch vehicles have pushed the cost of delivering mass to low Earth orbit
down by an order of magnitude, while annual launch counts continue to break records. At the same
time, the demand side has diversified dramatically: Earth observation, IoT constellations, in-space
manufacturing, debris management, and hosted payloads all compete for access to orbit.

In logistics language, orbit is no longer a singular destination. It is becoming a region with ongoing
flow—subject to congestion, seasonality, and network effects. Treating it as such is the first step toward
building a coherent operational model.

2. Terrestrial Logistics as a Design Template
Modern freight systems are built on a small set of structural concepts that appear in every mature
logistics domain. Ports and gateways concentrate entry and exit activity. Warehouses and distribution
centers buffer supply and demand. Carriers move goods along defined lanes with known capacity and
reliability. Last-mile delivery connects those lanes to precise end destinations.

These concepts are not artifacts of geography; they are responses to the underlying math of
throughput, variability, and cost. Whenever material moves at scale, some version of this pattern
emerges. Orbit will be no exception. The question is not whether orbital logistics will look like terrestrial
logistics, but how quickly the industry will lean into the analogy and design accordingly.

3. Mapping Terrestrial Principles to Orbital Operations
3.1 Launch Sites as Ports and Gateways
Launch sites already behave like ports. They have finite throughput, complex scheduling,
weather-driven interruptions, and heavy equipment footprints. Range availability, pad occupancy, and
ground crew capacity all act as limiting factors. A delay at the “port” cascades into integration teams,
satellite commissioning plans, and revenue timelines in exactly the same way a delayed vessel at a
seaport ripples through downstream trucking and warehousing.

3.2 Orbital Nodes as Warehouses and Distribution Centers
As commercial space stations, inspection platforms, and fuel depots mature, orbit will gain its own



version of warehouses and distribution centers. These nodes will provide temporary storage,
consolidation, servicing, and re-staging. They will also act as timing buffers between sporadic launch
opportunities and more continuous operational needs. Instead of treating each launch as a bespoke,
end-to-end journey, operators will increasingly plan multi-leg orbital supply chains where nodes absorb
variability.

3.3 Launch Vehicles as Carriers
Launch providers exhibit many of the same properties as freight carriers. They serve defined orbital
“lanes,” publish or at least internally manage cadence, and offer capacity in discrete bands. Rideshare
missions already mirror freight consolidation, combining multiple payloads into a single departure to
share cost. The key missing piece is transparency: markets still lack a neutral view of available
capacity, historical reliability, and seasonal patterns across providers.

3.4 Orbit Insertion as Last-Mile Delivery
Precise orbit insertion is the last mile. Small deviations in altitude, inclination, or phase can have
outsized operational consequences, especially for constellations that depend on tight spacing and
revisit times. Additional propellant burned to correct an insertion error is the orbital equivalent of
re-routing trucks and paying extra fuel to recover from a missed delivery window. As volumes grow,
insertion accuracy becomes not just a technical achievement, but a logistics performance metric.

4. The First-Mile Bottleneck
When launch was rare, rockets were the obvious bottleneck. As costs fall and cadence increases, the
constraint moves upstream. The emerging choke points are manufacturing throughput, environmental
testing, fueling and checkout capacity, payload integration flow, and the regulatory steps that must be
satisfied before anything reaches the pad. In other words, space is developing a first-mile problem.

This mirrors the history of terrestrial logistics: improvements in carrier speed and reliability eventually
expose weaknesses in factory scheduling and warehouse operations. The companies that control
first-mile readiness can quietly set the tempo for the entire ecosystem. The same dynamic is beginning
to play out in orbit as launch availability outpaces some organizations’ ability to be ready on time.

5. Delay Cascades and Risk
Delays in space behave like delays in freight. Weather, hardware readiness, pad availability, range
conflicts, manufacturing slips, and integration issues all contribute. Each disruption propagates across
downstream activities: entry into service, constellation alignment, contractual milestones, staffing plans,
and even insurance exposure. A slip of weeks or months can translate into significant opportunity cost
once revenue-generating services enter the picture.

As orbital activity scales, operators, insurers, and investors will all need better models for delay risk.
That implies both richer historical data and shared metrics that allow comparisons across providers and
orbits. Today, much of this analysis happens in-house, with limited visibility across the broader
ecosystem.

6. Toward a Launch Capacity Index
The logistics industry runs on indexes and benchmarks. Ocean freight has rate indexes and schedule



reliability metrics. Air cargo has load-factor data and on-time performance. By contrast, orbital access
still lacks a neutral, synthesized view of how much mass can be delivered to which orbits, by whom,
and with what historical pattern of delay.

A Launch Capacity Index (LCI) begins to fill this gap. At its core, an LCI aggregates launch frequency,
realized cadence versus plan, mass delivered, slip rates, and orbital distribution over time. It can be
sliced by provider, orbit type, time horizon, or use case. Operators can use it to plan constellation
deployment and maintenance. Insurers can tie coverage and pricing to cadence stability. Investors can
evaluate whether capacity growth matches projected demand in specific segments of the space
economy.

7. Orbit as a Fully Industrialized Logistics Domain
Looking ahead, orbit is on course to become a fully industrialized logistics domain. Multi-node orbital
networks, transparent capacity markets, standardized reliability metrics, predictive models for cadence
and orbital “weather,” and multi-leg routing will feel less like science fiction and more like standard
operating practice. The trajectory resembles a century of evolution in maritime and aviation—but
compressed into a decade or two.

Organizations that recognize this trajectory early have an opportunity to shape the standards,
interfaces, and benchmarks that everyone else will eventually use. Those that continue to treat each
mission as a bespoke, one-off project will find themselves operating at a growing disadvantage as the
rest of the ecosystem moves toward repeatable, data-driven logistics.

Conclusion
Orbit is becoming the newest region in the global logistics map. The constraints are familiar, the
economic logic is recognizable, and the need for disciplined planning is only increasing. The winners of
the next decade in the space economy will not be defined solely by vehicle performance. They will be
distinguished by their mastery of logistics intelligence: capacity visibility, cadence modeling, node
design, and risk management.

Interplanetary Commerce is focused on building the analytical foundations for that future, starting with
frameworks like the Launch Capacity Index. As orbital activity grows, neutral, data-driven visibility into
launch capacity and orbital access will become as essential to the space economy as container
tracking and schedule reliability metrics are to global trade today.


