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Executive Summary

Humanity is entering a new economic era.

The expansion of commercial activity beyond Earth’s atmosphere will create a new economic

geography governed by different constraints, opportunities, and institutions.

For centuries, economic development has been shaped by geographic distance. Transportation

costs, infrastructure networks, and market access determined which regions could participate in

global commerce.

The cislunar economy introduces a different framework.

Beyond Earth, economic distance is increasingly determined not by kilometers traveled, but

by energy required to move between productive nodes. The critical variable becomes Aw: the

energetic cost of changing orbital position.

This paper introduces Deployment Economics™, a framework for analyzing how economic

value will be created, captured, and distributed across the emerging orbital economy.

The framework advances five central propositions:

1.

Economic geography is expanding beyond Earth.

Physical proximity will increasingly be replaced by energetic proximity as a determinant

of economic opportunity.

. Trade theory must adapt to new environments.

The traditional Gravity Model of Trade can be extended by replacing geographic distance

with energetic distance.

. Frontier economies require coordinated infrastructure.

Like terrestrial development, the orbital economy will require a “Big Push” through shared

infrastructure, standards, and institutional design.

. Resource abundance requires governance.

Extraterrestrial resources will create economic opportunities, but without appropriate

institutions may reproduce challenges observed in terrestrial resource economies.

. Emerging economies can participate through leapfrogging.

Countries do not need to replicate every historical pathway of space powers. They can

capture value through specialized capabilities within orbital value chains.

The future economy will not simply be defined by who reaches space first.

It will be defined by who understands the economic systems required to sustain it.



Key Concepts

Concept

Definition

Deployment Eco-
nomics"

Energetic Distance

Spatial Economic
Zones™

Cislunar Economy

Orbital Leapfrogging

A framework for analyzing how economic value is cre-
ated, captured, and distributed in frontier environ-
ments.

A measure of economic friction based on Av rather
than physical distance.

Institutional frameworks designed to coordinate infras-
tructure, regulation, and commercial activity in orbital
environments.

The emerging economic sphere encompassing Earth
orbit, lunar space, and associated infrastructure net-
works.

The ability of emerging economies to participate in
frontier value chains without replicating historical in-
dustrial pathways.




Abstract

The next economic frontier will not be defined by geography alone, but by the economics of
access, energy, infrastructure, and institutional design.

For centuries, development economics has examined how geography shapes economic oppor-
tunity. Distance from markets, transportation costs, infrastructure availability, and resource
endowments have influenced which regions achieve sustained growth and which remain con-
strained by structural barriers.

The emerging cislunar economy introduces a fundamentally different economic geography.

Beyond Earth’s atmosphere, traditional measures of economic distance begin to break down.
The relevant constraint is no longer simply kilometers traveled, but the energy required to move
mass through gravitational systems, quantified through orbital mechanics and Auwv.

This whitepaper introduces Deployment Economics™, a framework for extending development
economics principles beyond Earth. By adapting concepts including trade gravity models, infras-
tructure coordination failures, institutional leapfrogging, and resource governance, Development
Economics X examines how economic value will be created, captured, and distributed across the
orbital economy.

The central question is not simply:
Who reaches space?
It is:

Who understands the economic systems that will govern it?



1 The Death of the Kilometer: From Geo-

graphic Distance to Energetic Distance

For centuries, economic geography has treated physical distance as one of the fundamental
constraints on trade.

From ancient trade routes to modern maritime networks, the cost of moving goods has
historically increased with the distance between producers and consumers. Roads, ports,
railways, and logistics systems emerged as solutions to reduce this geographic friction.

In terrestrial economics:

Greater Distance — Higher Transportation Costs — Lower Trade Efficiency

This relationship remains central to modern trade theory.

However, the emergence of the cislunar economy introduces a fundamental challenge:

Physical distance is no longer the only meaningful measure of economic

friction.

In space, economic proximity is increasingly determined by energy requirements rather than
geographic separation.

A location thousands of kilometers away may be economically closer if it requires less energy
to access.

The relevant metric becomes:

Av

where Awv represents the change in velocity required to move a spacecraft between orbital
trajectories or celestial bodies.

Unlike terrestrial geography, where distance is measured in kilometers, orbital geography is
shaped by energy requirements.

The economic map of space is therefore not simply a map of locations.

It is a map of energy.

From Geographic Distance to Energetic Distance

Traditional Trade Geography

Physical Distance (km) — Transportation Cost — Trade Friction
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Figure 1.1: The Death of the Kilometer: From Geographic Distance to Energetic
Distance. In terrestrial economies, distance approximates economic friction. In
orbital economies, energetic distance becomes the dominant constraint.

Cislunar Economic Geography

Energy Requirement (Av) — Propellant and Infrastructure Cost — Trade Friction

The implication is profound:

The closest economic partners in the orbital economy may not be the

closest objects in physical space.

Instead, economic proximity may be determined by the lowest-energy pathways connecting

productive nodes.



2 Redefining Economic Geography Beyond
Earth

The central question of development economics has always been:
Why do some regions accumulate wealth while others remain constrained?
Historically, answers have focused on:
e geographic access;
e infrastructure availability;
e institutional quality;
e human capital;
e resource endowments;

e market connectivity.

These same questions will define the emerging orbital economy.

The difference is that the constraints change.

A New Economic Geography

Terrestrial economic geography can be represented as:

Economic Geography = f(Distance, Infrastructure, Institutions) ‘

The cislunar economy requires an expanded framework:

Orbital Economy = f(Aw, Infrastructure, Institutions, Energy) ‘

The economic frontier therefore requires a new analytical framework:
one that combines orbital mechanics with development economics.

This is the purpose of Deployment Economics™.



The Cislunar Blueprint

Development Economics X applies advanced economic modeling and economic development
intelligence to analyze the formation of new markets beyond Earth.

Our framework examines:

e how infrastructure bottlenecks constrain orbital commerce;
e how public and private capital can coordinate investment;
e how emerging economies can participate in future value chains;

e how resource abundance can be managed without reproducing terrestrial economic failures.

The objective is not simply to predict the future of space.

It is to design the economic architecture required for that future.

Deployment Economics™: Designing economic systems that expand op-

portunity — on Earth and beyond.
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3 From Geographic Gravity to Energetic
Gravity

One of the foundational insights of international trade theory is the Gravity Model of Trade.

Originally inspired by Newtonian gravity, the model predicts that economic exchange between
two regions increases with their economic mass and decreases with the distance separating them
(Tinbergen, 1962; Anderson and van Wincoop, 2003).

A simplified representation is:

M; M,

T, = A
where:

e T;; represents trade flows between economic nodes ¢ and j;
e A represents a scaling constant;
e M; and M; represent the economic mass of each node;

e D;; represents geographic distance between them.
The economic intuition is straightforward:
Trade increases when economic opportunity is large and friction is low.

For terrestrial economies, geographic distance has historically served as a reasonable approxi-
mation for economic friction.
However, applying the traditional Gravity Model directly to the cislunar economy produces

misleading conclusions.

Why Geographic Distance Breaks Down in Space

A spacecraft traveling from Earth’s surface to Low Earth Orbit (LEO) may travel only a
few hundred kilometers vertically, yet requires enormous energy expenditure because it must
overcome Earth’s gravitational well.

Conversely, a spacecraft traveling from the lunar surface to LEO must cross a far greater
physical distance, but requires substantially less energy because the Moon possesses a much
weaker gravitational constraint.

The economic intuition is therefore reversed:
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A location can be physically distant but economically close.

The determining factor is not kilometers traveled.

It is the energy required to move between economic nodes.

The Energetic Gravity Model

To analyze trade and infrastructure in the cislunar economy, the traditional distance variable

must be replaced with an economically meaningful measure of friction:

Av

where Av represents the velocity change required to move between two locations or orbital
trajectories.

The proposed orbital extension of the Gravity Model is:

M; M
Avij

T, = A (3.2)

where:

e T;; represents potential economic exchange between orbital nodes;
e M; and M; represent economic mass;

e Auw;; represents energetic distance between nodes.

This transformation creates a new economic geography.

Instead of asking:
How far apart are two locations?
the orbital economy asks:

How much energy separates two economic nodes?

The Real Cost of Escaping the Gravity Well

Earth’s gravity well represents one of the largest structural constraints in the emerging space
economy.

The economic challenge is not simply reaching orbit.

It is overcoming the energy cost required to move mass from Earth’s surface into an orbital
environment.

The approximate velocity change required to reach Low Earth Orbit is:

A’UEarthﬁLEO ~ 9.4 km/s (33)

This represents a significant energy tax imposed on every kilogram launched from Earth.

12



Energetic Gravity Model
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Figure 3.1: The Energetic Gravity Model. In terrestrial economies, geographic distance
acts as a proxy for economic friction. In orbital economies, energetic distance (Av)
becomes the constraint determining connectivity between economic nodes.

By comparison, moving the same mass from the lunar surface to LEO requires approximately:

AUMOOH*)LEO ~ 2.4 km/s (34)

despite the Moon being approximately:

384,000 km (3.5)

away from Earth.

The economic implication is counterintuitive:
A resource located farther away may be cheaper to access.

The relevant economic variable is not geographic distance.

It is the cost of escaping the gravitational environment.

The In-Space Manufacturing Threshold

The emergence of in-space manufacturing and resource utilization depends on a simple economic

comparison:

C’local < CEarth (3.6)

where:

o Clocal represents the cost of producing or extracting a resource within the orbital environ-

ment;

o Crarth represents the cost of producing the equivalent resource on Earth and transporting

it through the gravity well.
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Lunar
Economy
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Figure 3.2: The Cislunar Economic Network. Unlike terrestrial trade systems organized
primarily around geographic distance, future orbital markets may be structured
around interconnected economic nodes where energetic distance (Av) determines the
friction of exchange.

The economic threshold occurs when localized production becomes cheaper than Earth-based
production after accounting for launch costs.

This represents a fundamental shift:

The first valuable resources in space may not be those with the highest ter-
restrial market price, but those that eliminate the highest transportation

costs.

Comparative Energy Economics

Table 3.1: Energetic Distance Across Potential Cislunar Trade Routes

Route Physical Dis- Approximate Economic Interpreta-
tance Av tion

Earth Surface - LEO  ~ 100 km ~ 9.4 km/s High energetic cost due
to Earth’s gravity well

Moon Surface -+ LEO  ~ 384,000 km ~ 2.4 km/s Lower energetic friction
despite greater distance

Near-Earth Asteroid — Millions of km Variable Potentially attractive

Orbital Markets for specific resources

A New Map of Economic Opportunity

The first era of space exploration was defined by a technological question:

Who can build rockets?

14



The next era will increasingly be defined by an economic question:
Who can design efficient markets, infrastructure, and institutions?
The emerging cislunar economy will likely consist of interconnected economic nodes:

e orbital manufacturing platforms;

e lunar resource operations;

energy infrastructure;
e communications systems;

e autonomous industrial networks.

These nodes will not be connected primarily by geography.

They will be connected by economic proximity.

The future map of economic opportunity will be drawn by energy, infras-

tructure, and institutions.

15



4 The Cislunar Big Push: Infrastructure

and Market Formation

Economic history demonstrates that markets do not always emerge automatically.

In many developing economies, the absence of infrastructure creates a persistent coordination
failure:

private firms do not invest because markets are too small;

markets remain too small because foundational infrastructure does not exist.

This challenge was formalized in development economics through the concept of the Big
Push.

First articulated by economist Paul Rosenstein-Rodan, the Big Push theory argues that
economies trapped in low-productivity equilibria may require coordinated large-scale investment
to create the conditions for sustained growth (Rosenstein-Rodan, 1943; Murphy et al., 1989).

The traditional development sequence is:

Low Investment Trap — Coordinated Infrastructure Investment — Market Expansion

— Self-Sustaining Growth(4.1)

The Cislunar Big Push

~

Low Investment Trap| Coordinated |Reduced EconomiF

High Costs Infrastructure Friction

Commercial MarketH(Self—Sustaining ]
Limited Demand Big Push Lower Av Costs

Formation Growth

Development Economics Principle:
Coordinated investment can move economies from low-productivity equilibria toward sustained growth.

Figure 4.1: The Cislunar Big Push. The emerging orbital economy faces a coordination
problem similar to historical development challenges. Large-scale shared infrastruc-
ture can reduce economic friction and enable private-sector market formation.
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The Cislunar Coordination Problem

The emerging orbital economy currently faces a similar challenge.
High launch costs constrain commercial activity.
Limited commercial activity reduces investment incentives.
Limited investment prevents the infrastructure scale required to reduce costs.

This creates a reinforcing cycle:

High Launch Costs — Limited Demand — Insufficient Scale — Persistent High Costs (4.2)

Breaking this cycle requires more than technological innovation.

It requires coordinated economic infrastructure.

The challenge of the cislunar economy is not only reaching space. It is

creating the conditions under which markets can emerge.

Infrastructure as the Foundation of Orbital Markets

Terrestrial development provides a clear historical lesson:
Economic transformation requires shared infrastructure.
Ports enable trade.
Electricity networks enable industrialization.
Digital infrastructure enables modern information economies.
The cislunar economy will require analogous foundational systems.

Three categories are particularly important:

1. Propellant infrastructure;
2. Energy infrastructure;

3. Standardized logistics infrastructure.

Propellant Depots: The Gas Stations of Orbit

Current space transportation systems require spacecraft to carry much of their fuel from launch.
This creates a substantial mass penalty.
The future orbital economy may depend on infrastructure that separates launch from long-
distance transportation.

The economic transformation is:

Launch Light — Refuel in Orbit — Transport Efficiently (4.3)

Orbital propellant depots could function as the equivalent of terrestrial fuel networks: founda-
tional infrastructure that enables a larger commercial ecosystem.
Their value is not limited to any individual mission.

They reduce systemic friction across the entire economy.
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Energy Infrastructure: Solving the Lunar Night Problem

Sustained industrial activity requires reliable energy.

The lunar environment presents a unique challenge:

The lunar night lasts approximately fourteen Earth days, creating extended periods without
direct sunlight.

Long-term operations may require combinations of:

e advanced solar generation;
e cnergy storage systems;
e nuclear power infrastructure;

e distributed energy networks.

Like electricity grids on Earth, these systems represent foundational assets that enable multiple
industries.

The economic principle is:

Public infrastructure creates private economic possibility.

Standardized Logistics Nodes: The Containerization of Space

One of the most important transformations in global commerce was the invention of the
standardized shipping container.

Before containerization:

Fragmented Transportation Systems — High Transaction Costs (4.4)

After containerization:

Standardized Interfaces — Efficient Global Trade Networks (4.5)

The orbital economy requires a similar transition.

Future commercial systems will depend on:

e standardized docking interfaces;
e interoperable power systems;
e common communication protocols;

e modular infrastructure.

Standardization transforms isolated technologies into economic networks.

18



5 De-Risking Investment Through Advanced

Market Commitments

Infrastructure alone does not create markets.

Markets also require credible expectations of future demand.

Development economics has long studied situations where private investment fails because
uncertainty prevents capital formation.

The resulting cycle is:

Demand Uncertainty — Limited Investment — Insufficient Capacity — Continued Uncertainty
(5.1)

The Role of Advanced Market Commitments

One mechanism developed in global development policy is the Advanced Market Commit-
ment (AMC).

AMCs create markets by establishing credible future demand before large-scale production
capacity exists.

The economic logic is:

Guaranteed Demand — Reduced Investment Risk — Capital Mobilization — Market Formation
(5.2)
Originally applied to areas such as vaccine development, the same principle offers a potential

framework for emerging orbital industries.

The Cislunar AMC Model

Future coalitions of governments, development institutions, and strategic investors could establish

advance commitments for:
e lunar-derived propellant;
e orbital manufacturing capacity;
e space-based energy services;

e communications infrastructure;

19



e autonomous industrial systems.

The objective is not to replace private markets.

It is to create the conditions under which private markets can emerge.

Public coordination can transform frontier technologies from speculative

projects into investable economic systems.

20



6 Spatial Economic Zones™: The Institu-
tional Architecture of Orbit

Throughout economic history, Special Economic Zones (SEZs) have accelerated industrial

development by combining:
e targeted infrastructure;
e regulatory coordination;
e investment incentives;
e specialized economic activity.
The principle is simple:

Economic growth accelerates when infrastructure and institutions are

designed together.

The cislunar economy will require an analogous framework.

Development Economics X introduces:

Spatial Economic Zones™

Spatial Economic Zones are designated orbital and lunar economic regions designed to
coordinate infrastructure, regulation, and commercial activity.
Just as terrestrial SEZs transformed regions into industrial hubs, orbital SEZs may become

foundations for future economic networks

The Three Pillars of Spatial Economic Zones
1. Regulatory Coordination

Economic activity requires predictable institutions.

Spatial Economic Zones would provide frameworks for:

e operational safety;
e spectrum coordination;

e transparency mechanisms;
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Spatial Economic Zone™Architecture

Governance Layer
Rules o Standards e Safety e Coordination

Infrastructure Layer Institutional
Energy e Logistics « Communications Architecture
(. J

Commercial Layer
Manufacturing e Trade e Services

v

Economic Activity

Value Creation e Investment e Growth
|\ J

Figure 6.1: Spatial Economic Zone™Architecture. Spatial Economic Zones combine gov-
ernance frameworks, shared infrastructure, and commercial activity to transform
frontier locations into functioning economic systems.

e dispute resolution;

e environmental standards.

The objective is not territorial ownership.

It is institutional clarity.

2. Shared Capital Infrastructure

Many critical economic assets possess public-good characteristics.

Examples include:

e communications relays;
e navigation systems;

e landing infrastructure;
e cnergy networks;

e logistics platforms.

A commercial economy cannot scale efficiently without shared foundations.
Spatial Economic Zones provide a framework for developing these assets as economic platforms

rather than isolated projects.

3. Interoperability Standards

The history of economic development demonstrates that standards reduce transaction costs.
The shipping container transformed global trade by allowing goods to move seamlessly between

transportation systems.
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The orbital economy requires the same principle:

Open Standards — Lower Transaction Costs — Greater Market Participation (6.1)

From Frontier Missions to Economic Systems

The transition from exploration to commerce requires a fundamental shift.

Early space activity was organized around missions:

Mission — Objective — Completion (6.2)

A mature orbital economy requires systems:

Infrastructure + Institutions + Markets — Sustained Economic Activity (6.3)

The defining challenge of the cislunar economy is therefore not only reaching new destinations.

It is creating the economic architecture that allows many actors to participate.

Frontiers are not transformed by discovery alone. They are transformed

by institutions that allow markets to emerge.

See (North, 1990).
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7 The Extraterrestrial Resource Curse

Managing Abundance in the Cislunar Economy

The history of development economics contains a recurring paradox:
Natural resource abundance does not automatically create prosperity.

This phenomenon has been widely-discussed (Sachs and Warner, 1995; Corden and Neary,
1982).Across many economies, sudden resource wealth has produced unexpected challenges.
Large commodity windfalls can create economic concentration, increase volatility, and weaken
incentives to develop broader productive capabilities.

This phenomenon is commonly described as the:

Resource Curse

or, in its macroeconomic form:

Dutch Disease

The underlying mechanism is:

Resource Discovery — Capital Inflows — Sectoral Imbalances — Reduced Diversification
(7.1)

The central lesson of development economics is:
Resources create opportunity. Institutions determine outcomes.

As humanity expands economic activity beyond Earth, this principle will remain relevant.
The challenge will not only be discovering resources.

It will be governing abundance.

The Paradox of Extraterrestrial Abundance

The emerging space economy has generated significant attention around the potential availability
of extraterrestrial resources.

Near-Earth asteroids, lunar deposits, and other celestial bodies contain substantial quantities
of potentially valuable materials.

However, economic value is not determined by physical abundance alone.

A resource becomes economically valuable when it can be:
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e extracted at competitive cost;
e transported efficiently;
e processed into useful products;

e integrated into functioning markets.

Therefore:

Economic Value # Resource Quantity (7.2)

Instead:

Economic Value = f(Extraction Cost, Transportation Cost, Market Demand) (7.3)

This distinction is fundamental.
A resource can contain extraordinary physical wealth while generating limited economic value

if the surrounding market structure cannot absorb it.

The Commodity Supply Shock Problem

Commodity markets are governed by the interaction between supply and demand.

The price elasticity of demand is defined as:

%AQ
‘4T AP

where:

e %AQ represents the percentage change in quantity demanded;

e %AP represents the percentage change in price.

For many industrial commodities, short-term demand is relatively inelastic.
Therefore, a dramatic increase in supply without a corresponding increase in demand may

create significant price adjustments:

%NAQ > 0 — %AP — Large Decline (7.5)

The economic challenge is not simply extracting resources.

It is introducing resources into markets in a way that preserves long-term value.

The Trillion-Dollar Asteroid Valuation Problem

Public discussions of asteroid resources often estimate value by multiplying estimated resource
quantities by current terrestrial commodity prices.

A simplified calculation:

Estimated Value = Resource Quantity x Current Market Price (7.6)
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However, this approach ignores market equilibrium.

If supply increases dramatically:

Large Supply Increase — Commodity Price Adjustment (7.7)

The current market price cannot be assumed to remain constant.

This creates a fundamental economic distinction:
Physical abundance does not equal realizable economic value.

The same principle applies to terrestrial resource economies.

A resource deposit becomes valuable only within an institutional and market framework.

The In-Situ Resource Utilization Paradigm

The greatest economic value of extraterrestrial resources may not come from returning materials
to Earth.
It may come from using those resources where they are located.

This principle is known as:

In-Situ Resource Utilization (ISRU)

Under the ISRU paradigm, resources are valued according to the economic constraints they
eliminate.

The relevant question changes from:
What is this resource worth on Earth?
to:

What economic bottleneck does this resource eliminate in space?

The Orbital Value Equation

The economic value of an extraterrestrial resource can be represented as:

Vspace = Lavoided — Cextraction - Cprocessing (7.8)
where:
e Clavoided Tepresents the cost of transporting equivalent material from Earth;
o Cloxtraction represents resource acquisition costs;

® Cprocessing represents conversion into usable products.

This changes the economic calculation.
Water on Earth may have relatively low commodity value.

Water in orbit may enable:
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propellant production;

life-support systems;

radiation shielding;

e industrial processes.

Its value comes from the infrastructure it enables.

Resource Value Across Economic Environments

Table 7.1: Terrestrial and Cislunar Resource Value Comparison

Primary Value
Driver

Resource Terrestrial Applica- Cislunar Application
tion
Water /Ice Utility resource Oxygen and hydrogen
propellant
Regolith Limited terrestrial value Construction materials
and shielding

Metals Industrial commodities  Manufacturing inputs

Avoiding Earth
launch costs
Reducing im-
ported mass
Enabling  local
production

Institutional Frameworks for Resource Governance

The terrestrial experience suggests that resource abundance requires deliberate economic institu-

tions.

Future space-resource economies may require mechanisms that transform resource wealth into

long-term productive capacity.

Potential approaches include:

Strategic Resource Management Funds

Similar in principle to sovereign wealth funds, future resource economies may require mechanisms

to manage resource revenues over time.

The objective is:

Resource Wealth — Long-Term Productive Investment

rather than:

Resource Wealth — Short-Term Market Distortion

Market-Aware Resource Deployment

(7.10)

The objective of resource extraction should not simply be maximum production.

It should be maximum economic value creation.
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Resources should enter markets according to:

e demand conditions;
e industrial requirements;
e infrastructure capacity;

e long-term economic strategy:.

Local Value Creation

Development economics demonstrates that sustainable prosperity comes not merely from pos-
sessing resources, but from building productive capabilities around them.
The same principle will apply beyond Earth.

The highest-value activities may occur through:

e manufacturing;

e logistics;

e cnergy systems;

e autonomous industrial operations;

e specialized services.

The Economic Principle of Space Resource Development

The ultimate lesson is not that extraterrestrial resources are valuable.
It is that:

Abundance without institutions creates volatility.

The resource curse is not inevitable.
It is a governance challenge.
The same economic intelligence used to understand terrestrial resource economies can help

humanity responsibly manage resources beyond Earth.

The future of space resources will be determined not only by what
humanity can extract, but by how humanity creates institutions around

extraction.
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Resource Curse vs Deployment Economics™ Path

[Resource Discovery ]

[Resource Curse Path ] [Deployment Economics™ Path ]
Commodity ) ( Local
Dumping ) L Processing
¥ ) ¥
Supply Shock ) Orbital
& Price Decline | L Industry
v . v
Limited [ Long-Term |
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Figure 7.1: Resource Curse vs ISRU Value Capture (Deployment Economics™ Path).
Resource abundance does not guarantee economic value. Extracted resources generate
sustainable economic returns when integrated into productive systems that capture
value locally rather than simply increasing commodity supply.
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8 Emerging Economies and the Cislunar Op-

portunity

The expansion of economic activity beyond Earth raises a fundamental development question:
Who will participate in the next economic frontier?

Historically, frontier technologies have often concentrated wealth among economies that
possessed early industrial advantages.

However, development economics also provides a different lesson:

New technological paradigms can allow late entrants to bypass legacy

constraints.

This process is known as:

Leapfrogging

Leapfrogging occurs when economies adopt new technologies without replicating the full
infrastructure sequence of earlier development pathways.

Examples include:

e mobile telecommunications replacing fixed-line networks;
e digital payments expanding without traditional banking infrastructure;

e renewable energy systems enabling decentralized electricity access.
The emerging orbital economy may present a similar opportunity.

Beyond Rocket Manufacturing

The conventional view of participation in space has historically emphasized launch capability.
However, economic value chains are broader than launch systems alone.

A mature orbital economy will require:

e data infrastructure;

e scientific services;
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e autonomous systems;

software platforms;

specialized manufacturing;

analytics and decision systems;

e regulatory and financial frameworks.
The key economic question is therefore not:
Can every country build rockets?
Instead:
Which high-value economic nodes can each country specialize in?

The Cislunar Leapfrogging Framework

Traditional industrial development often followed a sequence:

Manufacturing Capacity — Infrastructure Expansion — Global Market Integration  (8.1)

However, digital economies demonstrated a different pathway:

Digital Infrastructure — Service Innovation — Global Participation (8.2)

The cislunar economy may create another pathway:

Specialized Capabilities — Orbital Value Chains — Economic Integration (8.3)

Potential High-Value Nodes for Emerging Economies

Emerging economies may participate through specialized comparative advantages.

Potential areas include:

Earth Observation and Data Intelligence
Satellite systems generate increasingly valuable information about:
e agriculture;
e climate risks;
e infrastructure;
e urban development;

e natural resources.
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The economic opportunity is not only operating satellites.

It is transforming information into decisions.

Ground Infrastructure and Connectivity

Equatorial regions possess strategic advantages for certain forms of space infrastructure.

Potential opportunities include:

e tracking stations;
e communication infrastructure;
e data processing centers;

e space-enabled services.

Specialized Digital and Industrial Services

Future orbital industries will require:

e software development;

e artificial intelligence systems;
e autonomous operations;

e simulation environments;

e economic and regulatory analysis.

The orbital economy will not only be built by engineers.

It will be built by institutions, analysts, entrepreneurs, and policymakers.
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9 Conclusion: Designing the Architecture

of the Next Economy

Humanity’s expansion beyond Earth represents more than a technological achievement.
It represents the emergence of a new economic geography.

The fundamental insight of this paper is:

Economic opportunity is determined not only by where resources exist,

but by how societies design systems to access, organize, and capture value.
The terrestrial economy was shaped by:
e geographic distance;
e transportation networks;

e resource locations;

e institutional boundaries.
The cislunar economy will increasingly be shaped by:

e energetic distance;
e infrastructure networks;
e technological capabilities;

e institutional coordination.

The Deployment Economics Framework

Deployment Economics™ provides a framework for analyzing this transition.

It combines:
e ecconomic geography;
e development economics;
e infrastructure economics;

® resource governance;
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e frontier market design.

The objective is not simply to forecast where economic activity will occur.

It is to understand the mechanisms through which economic value emerges.

A New Economic Frontier

The history of development demonstrates that infrastructure and institutions shape opportunity.
Ports created trading economies.
Electricity networks created industrial economies.
Digital networks created information economies.

The orbital economy will require its own foundations:
e cnergy systems;
e logistics networks;
e market institutions;

e governance frameworks.

The organizations that design these systems will influence how value is created and distributed

across the next century.

It will be built by those who understand the systems that connect Earth to the next

frontier.
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About Development Economics X

Development Economics X Corporation is a global economic research and strategy company fo-
cused on understanding how technology, institutions, and capital reshape economic development.

Through Deployment Economics™, advanced modeling, and economic development intelligence,
Development Economics X develops frameworks to understand how value will be created,
captured, and distributed across emerging economic systems.

Our work explores the intersection of:

e development economics;
e artificial intelligence;

e causal inference;

e frontier technologies;

e global economic transformation.

We help organizations understand not only what the future may look like, but how to

strategically participate in creating it.

Development Economics X Corporation
Designing economic systems that expand opportunity — on Farth and beyond.

developmenteconomicsx.com contact@developmenteconomicsz.com
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