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Research edition · 2026 

This edition begins with a conditional provocation. If 
humanity acquires the technology to establish durable 
settlements beyond Earth, then we will have learned to 
manufacture habitability under conditions far harsher than 
those on our own planet. The same capabilities - 
autonomous construction, resilient energy, water recycling, 
local resource use, repairable machines, and carefully 
managed ecologies - would also make it possible to build 
safer and more beautiful communities here. 

The book therefore asks a harder question than whether a 
technological Eden is physically imaginable: what actually 
prevents us from creating broad material security, 
extraordinary local beauty, and ecological recovery on Earth? 
Its answer is not a single villain. The obstacles include 
material limits, energy systems, concentrated power, 
technological dependence, positional competition, inherited 
institutions, and human motives formed under scarcity and 
conflict. 

Post-scarcity, in these pages, never means infinite matter or the 
abolition of limits. It means making essential security and constructive 
capacity abundant enough that beauty, dignity, and local agency cease 
to depend on keeping someone else outside the garden. 

 



 

 

 

 

If we can learn to build worlds beyond Earth, the 
first test of that maturity is whether we can build a 

livable world here without consuming the living 
planet that already exists. 

◆ 
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EDEN BEFORE MARS 

Preface: The Garden as a Theory 
of History 

 

Human beings have repeatedly imagined a place in which life is 
protected from the most humiliating facts of ordinary existence. 
Water arrives before thirst becomes terror. Food is abundant without 
exhausting labor. Predators are absent or pacified. Death is 
postponed, hidden, or abolished. Beauty is not a rare luxury guarded 
by walls but the normal texture of the world. The Garden of Eden is 
the most familiar version in the biblical tradition, yet it belongs to a 
much wider family of stories, landscapes, and political dreams. 
Dilmun in Mesopotamian literature, the Persian paradise garden, the 
Qur'anic gardens beneath which rivers flow, Greek islands and 
orchards of the blessed, Arcadia, and the hidden village of the Peach 
Blossom Spring do not tell one identical story. They arise from 
different cosmologies and historical settings. What they share is a 
recurring grammar: enclosure, water, fertility, safety, reconciliation, 
and a boundary whose violation exposes human beings to labor, 
hierarchy, conflict, time, and death. 

The sharper premise of this edition is a planetary mirror test. 
NASA and other space programmes are developing technologies for 
long-duration operations beyond Earth that emphasize autonomous 
robotics, in-situ resource use, local construction, resilient power, and 
systems that can keep working when resupply is difficult. None of 
this proves that large extraterrestrial settlements are imminent. It 
does establish a useful engineering comparison. A machine expected 
to build a landing pad, road, shelter, or radiation barrier on the  
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Moon cannot assume a nearby quarry, a skilled crew, a global 
spare-parts network, or a forgiving environment. It must extract 
more capability from less infrastructure. 

If such capabilities mature, Earth becomes the morally 
uncomfortable control case. Here we already possess an atmosphere, 
liquid water, biological productivity, established cities, transport 
networks, knowledge institutions, and billions of skilled people. Our 
difficulty is not that Earth is physically harder to inhabit than Mars. 
It is that an inhabited biosphere contains rights, histories, rival 
claims, fragile ecosystems, entrenched property, unequal access, and 
institutions that can convert technical abundance into political 
dependence. Engineering gets easier; legitimacy gets harder. 

The title Eden Before Mars is therefore not an argument against 
space exploration. It is an ordering principle. Technologies designed 
to make hostile worlds habitable should first force us to ask why 
ordinary places on Earth remain ugly, precarious, polluted, or 
needlessly exhausting. If autonomous construction can eventually 
transform regolith into infrastructure, why should a terrestrial town 
remain unable to repair a riverbank, shade a public square, reuse 
demolition stone, maintain affordable housing, or restore a degraded 
wetland? The answer may be money, law, ecology, conflict, 
ownership, competence, or simply the absence of an institution 
authorized to care for a place over generations. Those are real 
constraints, but they are different from physical impossibility. 

The utopia examined at the end of the book is consequently 
double. Human settlements become more garden-like while much 
more of the planet is allowed to become less garden-like: wilder, less 
managed, and less economically legible. A future of beautiful local 
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habitats is defensible only if it reduces pressure on forests, wetlands, 
grasslands, deserts, rivers, reefs, and other ecosystems rather than 
turning the entire biosphere into a landscaped product. 

This book reads that grammar as a theory of technology. It does 
not claim that paradise myths are disguised chronicles of the 
Neolithic transition, nor that every culture remembers a literal lost 
garden. Such claims would flatten traditions into a single speculative 
genealogy. The narrower and more defensible proposition is that 
paradise stories preserve a durable human question. Can the 
conditions of life be arranged so that nature nourishes without 
terror, society coordinates without domination, and abundance does 
not depend on the misery of someone outside the wall? 

Technology has always been one attempted answer. Fire, 
irrigation, storage, writing, roads, ships, engines, electrical grids, 
radio, computers, drones, and artificial intelligence have each 
enlarged the range of possible human arrangements. Yet the same 
devices also enlarged the range of conquest, extraction, surveillance, 
and organized deception. The plough can feed a city and make its 
peasants legible to a tax collector. A road can connect strangers and 
deliver an army. Radio can coordinate resistance and synchronize 
hatred. A drone can map a wetland or stalk a civilian. Automation 
can release people from dangerous work or turn material dependence 
into remote, unappealable control. 

The central thesis is therefore neither technological optimism nor 
technological pessimism. Technology changes the price of social 
strategies. It alters how expensive it is to cooperate, coerce, monitor, 
hide, move, repair, defect, and exit. It changes the radius within 
which a ruler can command, a merchant can exchange, a community 
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can coordinate, and a dissident can find allies. It rarely determines 
one political outcome by itself. Instead, it opens a field of moves in 
which inherited institutions and personalities compete. A society 
obtains not the moral essence of a technology but the equilibrium 
that its institutions can sustain. 

The final chapters ask whether a qualitative shift is now becoming 
technically imaginable. Autonomous excavators can already map 
irregular terrain and build large dry-stone structures from locally 
available rock and demolition debris. Renewable electricity is 
expanding rapidly, while batteries, sensors, machine vision, and 
robotic control continue to improve. In principle, fleets of machines 
could help communities restore soils, terrace slopes, shape water 
systems, construct durable housing, maintain forests, and create 
locally distinctive landscapes. The scarce resort, garden, or beautiful 
neighborhood would no longer need to be copied as a uniform 
commodity. Communities could build their own lakes, orchards, 
paths, wetlands, workshops, theatres, and habitats, adapting them to 
climate and culture. The inhabited world could become less like a 
standardized suburb and more like a vast, continuously edited game 
world - except that the water would be real, the trees would take 
decades to mature, and mistakes would damage living systems rather 
than pixels. 

This possibility is not post-scarcity in the strong sense. Energy, 
land, water, minerals, ecological time, attention, trust, and 
competent care remain limited. A robot does not repeal mass 
balance. Moving one million cubic metres of earth still means 
moving roughly one and a half million tonnes of material. Filling a 
lake in an arid region still creates an evaporation problem. A 
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photovoltaic panel has a supply chain; a battery contains refined 
minerals; an autonomous machine requires maintenance, 
cybersecurity, spare parts, and institutions capable of saying no. The 
relevant utopia is therefore not infinite consumption. It is local 
constructive abundance within explicit ecological ceilings. 

The political problem is equally severe. Human beings were not 
shaped only by hunger. They were shaped by relative status, 
coalition, fear, imitation, reciprocity, envy, attachment, curiosity, 
play, and the search for meaning. Material abundance can reduce 
some conflicts while intensifying competition over attention, 
prestige, identity, or control of the machines that produce 
abundance. Personalities marked by manipulation, grandiosity, and 
callousness do not disappear when food becomes cheap. They may 
shift from seizing grain to seizing access, standards, security 
narratives, data, or the right to define who belongs inside the garden. 
The book uses the psychological literature on the so-called Dark 
Triad cautiously: as a vocabulary for recurring strategic dispositions, 
not as a diagnosis of rulers, religions, classes, or civilizations. 

The argument is optimistic because the technical space of 
possibilities is widening. It is cautious because history shows that 
abundance without constitutional design can become a more 
efficient form of domination. The Second Garden, if it comes, will 
not be delivered by machines alone. It will be a built landscape, a 
resource budget, a culture of status, and a constitution at the same 
time. 
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How to Read the Quantitative Claims 
The historical chapters distinguish robust findings from contested 
interpretations. The relationship between agriculture and hierarchy, 
for example, is neither simple nor universal. Storable surplus, 
appropriable crops, warfare, land constraints, inheritance, and 
political organization interacted differently across regions. Recent 
archaeological and comparative work has made it harder to defend 
any single-stage story in which farming automatically produces the 
state, patriarchy, inequality, or war. The book therefore treats 
technologies as changes in strategic possibility rather than as 
deterministic causes. 

The numerical scenario near the end is likewise an instrument of 
thought, not a forecast. It describes a hypothetical community of 
10,000 inhabitants using 120 gigawatt-hours of electricity per year, 
managing a ten-square-kilometre territory, and operating a fleet of 
construction and ecological robots. The assumptions are deliberately 
visible. At an 18 percent solar capacity factor, annual generation of 
that scale would require roughly 76 megawatts of photovoltaic 
capacity before storage losses and reserve margins, or close to 100 
megawatts after a simple 30 percent overbuild. Using common 
utility-scale land estimates, that could occupy about two to 2.8 
square kilometres if placed entirely on the ground, though rooftops, 
canopies, disturbed land, and agrivoltaics could reduce dedicated 
land use. 

Domestic water illustrates why energy abundance is not the same 
as ecological wisdom. At 150 litres per person per day, the settlement 
would use about 547,500 cubic metres of household water each year. 
Producing that volume by seawater reverse osmosis at 2.5 to 5.5 
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kilowatt-hours per cubic metre would require roughly 1.4 to three 
gigawatt-hours annually, a manageable fraction of the electricity 
budget before distribution and treatment. Producing the water 
embodied in food is another matter. United Nations estimates place 
the daily water associated with food at roughly 2,000 to 5,000 litres 
per person. Desalinating an equivalent volume for 10,000 people 
could consume between about 18 and 100 gigawatt-hours annually. 
The calculation does not mean food must be locally irrigated with 
desalinated water. It means that a plausible garden must use rainfall, 
soil moisture, crop choice, wastewater reuse, trade, and dietary 
design rather than brute-force purification alone. 

The purpose of such calculations is to prevent a familiar failure of 
utopian writing: treating matter as an inconvenient footnote. Every 
lake has a water budget. Every robot has a maintenance chain. Every 
beautiful place has an ecology of care. The question is not whether 
constraints disappear, but whether intelligence, energy, automation, 
and institutions can transform constraints from sources of chronic 
humiliation into objects of collective design. 
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Chapter 1: The Second Garden - 
The Argument in Full 

 

Technology is often narrated as a sequence of inventions. The stone 
axe appears, then agriculture, writing, bronze, iron, the printing 
press, the steam engine, electricity, radio, the computer, the internet, 
artificial intelligence, and autonomous machines. This chronology is 
useful but shallow. It names artefacts without explaining the political 
transformations that make them historically consequential. A more 
revealing history asks four questions of every technical system. What 
forms of cooperation does it make cheaper? What forms of coercion 
does it make cheaper? What can it render visible and measurable? 
What new form of exit does it permit or suppress? 

A plough increases output, but a field of grain also ripens at a 
predictable time and can be assessed, seized, stored, and transported. 
Writing preserves poetry and contracts, but early administrative 
writing also counted rations, labor, tribute, and land. Roads lower 
the cost of trade and the cost of marching. The steam engine 
produces motion independent of muscle and local wind, while 
concentrating workers, fuel, machinery, and ownership. Electricity 
distributes power flexibly through factories and homes, but also 
creates infrastructures whose central switches matter politically. 
Radio breaks the isolation of villages and enables mass persuasion. 
Digital networks reduce communication costs almost to zero, while 
turning social life into data that a few platforms can observe and 
monetize. 
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The first principle of this book is that technology redistributes 
strategic advantage. It does not distribute it evenly, and it does not 
always favor the technically strongest actor. A cheap weapon may 
strengthen the center by increasing the reach of its army, or weaken it 
by allowing small groups to impose large costs. A communication 
network may permit surveillance from above and organization from 
below. A machine that eliminates labor can increase freedom when 
access is broad, or dependence when one owner controls the 
machine, its software, its spare parts, and the legal right to operate it. 

The second principle is that the meaning of abundance is 
institutional. A society can be materially productive and 
experientially scarce. It can build millions of dwellings while making 
secure housing inaccessible. It can produce more information than 
any human can read while concentrating visibility in ranking 
algorithms. It can generate food surpluses and still use hunger as 
discipline. Paradise is not the maximum quantity of goods. It is a 
condition in which essential goods are sufficiently secure that they 
cannot easily be weaponized against ordinary people. 

Myth, Memory, and the Political Geometry of 
Paradise 
Paradise myths repeatedly join abundance to a boundary. The garden 
is watered, fertile, shaded, and ordered, but it is also enclosed, 
guarded, distant, hidden, or reserved for the blessed. The Persian 
word behind the later European word paradise referred to an 
enclosed garden. The built Persian garden divided space, disciplined 
water, engineered microclimate, and made cultivated order visible 
against an arid background. UNESCO describes the Persian garden 
as a synthesis of geometry, water management, architecture, botany, 

9 



EDEN BEFORE MARS 

and an earthly image of Eden. The garden is therefore already a 
technology: an irrigation system and a cosmology made spatial. 

The boundary reveals the paradox. Safety requires some capacity 
to exclude predators, yet exclusion can turn common abundance 
into elite privilege. The original garden becomes a palace garden. The 
orchard of immortality acquires a guardian. The hidden valley is 
protected by its invisibility. The blessed island lies beyond ordinary 
navigation. Paradise is imagined as a release from scarcity but often 
designed as a scarce place. 

The Second Garden must solve a different problem. It cannot be 
one privileged enclave surrounded by exhausted territory. It must 
make the capacity to create beautiful, resilient places widely 
reproducible. The relevant innovation is not a universal architectural 
style but a distributed capability: local access to energy, ecological 
knowledge, autonomous construction, repair, and legitimate 
decision-making. The goal is not to make every place identical to a 
resort. It is to reduce the premium on exclusion by multiplying 
places worth inhabiting. 

This is why the metaphor of a video game is both illuminating 
and dangerous. In a well-designed game world, landscapes are 
diverse, editable, and dense with possibility. Players explore, build, 
cooperate, and compete without permanently destroying the 
conditions of life. Yet reality has no reset button for extinct species, 
poisoned aquifers, or lost topsoil. A real game-like world would need 
stronger constraints than a game: ecological ledgers, reversible 
construction, long testing periods, protected zones, and a culture 
that treats restraint as an achievement rather than a defeat. 
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A Compressed History of Power Through 
Technology 
The deepest early transition was not the invention of one tool but 
the coupling of cultivation, storage, settlement, property, and 
administration. Agriculture supported larger populations, but its 
political effects depended on what was grown, how harvests could be 
stored, whether land and water were defensible, and how 
communities organized coercion. Storable grains were easier to count 
and appropriate than dispersed or perishable foods. Granaries made 
famine relief possible and gave whoever controlled them leverage. 
Writing increased memory and accountability, but also made 
populations legible to institutions. Walls protected settlements and 
defined an inside from which taxes and soldiers could be drawn. 

Metallurgy, animal traction, ships, and roads expanded the radius 
of organized violence and exchange. Empires were not simply large 
states with better weapons. They were logistical achievements: 
systems that could move food, commands, replacement troops, 
money, and information across distance. The same infrastructures 
carried religions, laws, languages, techniques, and disease. 
Technologies of empire were also technologies of cosmopolitanism. 

Printing reduced the cost of copying ideas, but its social effects 
depended on literacy, urban networks, competition among printers, 
censorship, and religious conflict. Gunpowder altered fortification 
and warfare, but no single European military revolution explains 
global history. Different states integrated firearms, finance, drill, 
naval power, and administration in different ways. The lesson 
repeats: an artefact becomes transformative when embedded in a 
complementary institutional system. 
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Steam power detached useful motion from local flows of water 
and muscle, intensified mining and manufacturing, and helped 
reorganize time around factories and transport schedules. Fossil 
energy multiplied the work available to states and firms while 
externalizing smoke, carbon, and ecological damage. Railways and 
telegraphs compressed territory. Industrial war became a competition 
in production, logistics, science, and national mobilization as much 
as courage on a battlefield. 

Electricity was more than another energy source. It permitted 
power to be distributed in small, controllable units. Factories could 
eventually reorganize around individual motors rather than a central 
shaft. Homes acquired lighting, refrigeration, communication, and 
appliances. Yet the productivity gains appeared slowly because 
organizations had to redesign buildings, workflows, and skills. The 
same pattern is visible with computers and artificial intelligence: 
installing the device is easier than rebuilding the institution around 
its possibilities. 

Radio created a common present. A voice could enter millions of 
homes at once. This enabled national education, entertainment, 
emergency coordination, anti-fascist resistance, demagoguery, and 
ethnic incitement. The internet later changed the structure from 
one-to-many broadcasting to many-to-many communication, but 
platforms reintroduced centralization through identity, ranking, 
advertising, cloud infrastructure, and data. The network expanded 
speech while creating unprecedented observational power. 

Drones and autonomous systems compress the distance between 
perception and action. Cheap aerial platforms allow small units to 
see, strike, survey, seed, inspect, map, and relay. In war, they make 
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concealment difficult and expose civilians to persistent remote threat. 
In construction and ecology, the same sensor-control stack can 
inspect forests, move material, manage irrigation, or build with 
irregular local resources. The political issue is not dual use as an 
exceptional complication. Dual use is the normal condition of 
powerful technology. 

Why the Future Is Not Automatically Better 
The material obstacle is often understated. Global resource 
extraction has more than tripled since 1970, from about 30 to 106 
billion tonnes, and is projected to rise substantially again without 
strong policy changes. Extraction and processing are responsible for a 
large share of greenhouse emissions and pollution-related health 
damage. Construction consumes immense quantities of sand, gravel, 
cement, steel, and land. Electronic waste is growing faster than 
formal recycling. Critical mineral refining is geographically 
concentrated. A robotic paradise built by accelerating the existing 
linear economy would merely decorate ecological overshoot. 

The energy transition helps but does not abolish the problem. 
Solar and wind are growing rapidly and costs have fallen dramatically. 
Electricity can power many services more efficiently than 
combustion. Still, grids require copper and transformers; batteries 
require materials and industrial capacity; variable generation requires 
flexibility, storage, transmission, demand response, or firm 
low-carbon power. Local abundance must be designed around 
durability and repair, not only cheap generation. 

The social obstacle is positional scarcity. Not every scarce good 
can be multiplied. There can be many beautiful houses, but only one 
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highest rank. Attention, trust, intimate love, historical authenticity, 
and some forms of location remain limited. If status continues to 
depend on exclusive possession, societies can manufacture scarcity 
even when production is abundant. A beach becomes valuable 
because others are excluded; a school becomes prestigious because 
most applicants are rejected; a neighborhood's price rises partly 
because entry is restricted. 

The biological and cultural obstacle is that humans are flexible 
but not blank. We are capable of care, fairness, sacrifice, curiosity, and 
large-scale cooperation. We are also sensitive to threat, coalition, 
prestige, relative loss, and imitation. Institutions that assume 
universal benevolence invite capture. Institutions that assume 
universal predation destroy trust and generate the behavior they fear. 
The practical task is not to breed a new human being before building 
a better society. It is to create environments in which cooperative 
strategies are rewarding, predatory strategies are visible and bounded, 
and status is attached to contribution rather than exclusion. 

The Constructive Utopia 
The utopia proposed here is modest in one sense and radical in 
another. It does not promise immortality, infinite energy, or the end 
of disagreement. It proposes that communities gain a constitutional 
right and a practical capability to shape their local material 
environment. A town should be able to restore a river corridor, build 
shaded public space, create a lake where hydrology permits, terrace a 
degraded slope, construct workshops and housing, and maintain 
biodiversity without waiting for a distant monopoly to find the 
project profitable. 
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Robots are important because many forms of landscape and 
infrastructure work are slow, dangerous, repetitive, or prohibitively 
expensive. Autonomous or semi-autonomous machines could lower 
the labor cost of handling local stone, earth, timber, recycled 
components, and vegetation. Artificial intelligence could help 
translate ecological goals into staged plans, simulate water flows, 
inspect work, document provenance, and maintain a public model of 
the territory. None of this justifies removing human judgment. It 
changes where judgment is applied: less to repetitive control of a 
machine and more to choosing goals, evaluating consequences, 
resolving conflicts, and caring for living systems. 

A mature Second Garden would be polycentric. Households, 
neighborhoods, municipalities, watersheds, regions, and global 
institutions would govern different layers. Local communities would 
have real power, but not the power to poison a shared river or 
exterminate a species. Higher levels would protect rights, ecological 
thresholds, interoperability, and access to appeal. Lower levels would 
preserve experimentation, cultural specificity, and direct knowledge 
of place. 

The infrastructure would be difficult to monopolize. Designs 
would be auditable; machines would be repairable; public projects 
would disclose material and energy accounts; control systems would 
support competing implementations; emergency shutdowns would 
require multiple independent authorities; and no community's basic 
survival would depend on one proprietary cloud. The purpose is not 
technological purity. It is to make capture expensive and recovery 
possible. 
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The culture would redirect competition rather than trying to 
erase it. Communities could compete in restoration, architecture, 
hospitality, science, art, ecological performance, education, and the 
beauty of common spaces. Individuals could pursue mastery, 
reputation, and difficult goals without needing others to remain 
poor. Games, simulations, expeditions, public challenges, and 
creative rivalries could provide stakes that are psychologically real but 
materially bounded. The replacement for scarcity is not boredom. It 
is a shift from contests over survival to contests over contribution 
and form. 

The Second Garden is therefore not a destination at the end of 
technological progress. It is a criterion by which progress can be 
judged. A technology is paradisal only when it makes essential 
security more universal, beauty more reproducible, power more 
contestable, and ecological damage more visible and reversible. 
Otherwise it is merely another wall around the first garden. 

Table 1. The four strategic questions asked of a technology 

Dimension Question or implication 

Cooperation Which forms of coordination, trust, exchange, and collective 
action become cheaper or possible at a larger scale? 

Coercion Which forms of violence, surveillance, exclusion, dependency, 
or punishment become cheaper or more remote? 

Legibility What people, resources, actions, and relationships become 
measurable, comparable, and governable - and who controls the 
record? 

Exit Can individuals and communities leave, repair, fork, refuse, or 
build alternatives, or does the system increase lock-in? 
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The Planetary Mirror Test: Eden Before Mars 
The phrase before Mars is deliberately conditional. Humanity 

may never build self-sustaining cities on another planet; the 
economics, biology, radiation environment, political will, and 
timescales remain uncertain. The argument does not depend on a 
forecast. It asks what follows if we approach the technical threshold 
at which machines can prepare infrastructure before people arrive, 
extract useful material locally, recycle water and air with high 
reliability, and maintain a settlement under severe constraints. 

Space architecture exposes a hidden feature of terrestrial 
civilization: our wealth is mostly not in objects but in dependable 
systems. A house is useful because power, water, roads, spare parts, 
medicine, information, law, and skilled labor surround it. On 
another world those background systems must be made explicit. 
NASA programmes for lunar surface technology and Moon-to-Mars 
autonomous construction therefore treat power generation, storage, 
robotic excavation, in-situ resource utilization, transport, 
maintenance, and habitat construction as an integrated stack. The 
same systems view is useful on Earth because local prosperity also 
fails when one invisible layer breaks. 

The physical asymmetry is striking. On the Moon or Mars, every 
kilogram brought from Earth is expensive and every failure can be 
dangerous. This pushes design toward local materials, modular 
repair, low mass, reuse, autonomy, and careful energy accounting. 
On Earth we often do the opposite because global supply chains 
make waste temporarily cheap. We demolish usable structures, move 
heavy materials over long distances, pave landscapes that then require 
drainage infrastructure, and replace products that are difficult to 
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repair. A serious terrestrial Eden would borrow the discipline of a 
space habitat without borrowing its sterility. 

This is the first insight of the mirror test: technologies developed 
for radical constraint can become technologies of sufficiency. A 
robotic system capable of grading regolith can grade a flood-resilient 
path. A machine that identifies local stone for autonomous 
construction can reuse irregular demolition material. Closed-loop 
water expertise can make drought-prone settlements more resilient. 
Remote inspection can maintain bridges, forests, irrigation channels, 
or distributed energy systems. The terrestrial advantage is that the 
machine can work with living soils, rain, vegetation, human craft, 
and existing infrastructure rather than against vacuum and radiation. 

The second insight is political. Once construction becomes 
cheaper, the scarce resource migrates. It may become the land permit, 
the software key, the energy connection, the insurance certificate, the 
right to operate a robotic fleet, or the data required by a planning 
model. A society can automate the physical act of building and still 
preserve scarcity through authorization. The relevant measure of 
progress is therefore not the number of robots but the distribution 
of legitimate constructive agency. 

The third insight is ecological. The goal should not be to 
terraform Earth more aggressively. Earth is valuable precisely because 
it is already alive. The technological challenge is to concentrate 
human intensity where we choose to live while making it 
economically and politically easier to leave large connected areas 
alone or actively restore them. The paradox of the Second Garden is 
that better gardening in inhabited places should permit less 
gardening of the planet as a whole. 
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Seen this way, space exploration and terrestrial restoration can be 
complementary rather than rival projects. Space forces engineering to 
respect mass, energy, recycling, autonomy, and failure. Earth forces 
engineering to respect biodiversity, history, rights, plural values, and 
consent. A civilization mature enough for other worlds should be 
able to pass both tests. 
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Chapter 2: Gardens Before 
History 

 

A comparative history of paradise begins with a warning. Similar 
images do not prove a single origin. Rivers, orchards, shade, walls, 
and fertile islands recur partly because human bodies everywhere 
need water, food, safety, and shelter from heat. Traditions also 
borrowed from one another through trade, conquest, translation, 
migration, and empire. The historian must therefore hold two ideas 
at once: paradise motifs travel, and human beings can independently 
imagine similar relief from similar vulnerabilities. 

The anthropological value of paradise stories lies less in proving 
diffusion than in revealing what different societies considered 
intolerable. A world without sickness and old age is imagined by 
people who know bodily decline. A garden that waters itself is 
imagined where water requires labor and authority. A place without 
predation is imagined in worlds where animals, raiders, landlords, or 
rulers can seize the harvest. Paradise is negative evidence: it describes 
ordinary life by removing its burdens. 

Eden, Dilmun, and the Refusal of Mortality 
The biblical Eden is a garden planted by God, watered by a river that 
divides into four, rich in desirable trees, and organized around a 
prohibition. Human beings are placed there to cultivate and guard it, 
which means even the pre-fall garden is not pure idleness. The 
rupture concerns knowledge, trust, disobedience, shame, mortality, 
childbirth, toil, and expulsion. Later interpretation has turned the 
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story into a theory of original innocence, sexuality, agriculture, 
civilization, or human freedom, but the text itself resists reduction to 
one historical code. 

Mesopotamian literature offers nearby but distinct materials. In 
the Sumerian myth of Enki and Ninhursag, Dilmun is described as 
pure, bright, and initially free from sickness, predation, and lament. 
It lacks fresh water until divine action turns it fertile. Another 
tradition associates Dilmun with the distant place where the flood 
survivor Ziusudra receives immortal life. These parallels have long 
encouraged comparisons with Eden, but they should not be treated 
as evidence that one story is simply a copy of the other. Dilmun was 
also a real place in Gulf trade networks. Mythic geography and 
commercial geography overlapped, allowing a distant, prosperous 
land to carry meanings of purity and abundance. 

The Epic of Gilgamesh presents another crucial element: the 
guarded or inaccessible resource of renewed life. Gilgamesh crosses 
dangerous spaces, finds a plant that can restore youth, and loses it to 
a serpent. The result is not a fall from innocence but the recognition 
that monumental work, friendship, and civic memory must answer 
mortality when biological escape fails. Technology enters the epic 
through the city walls of Uruk. Human beings cannot keep the 
plant, but they can build. Civilization becomes a substitute for 
immortality, and the substitute already contains power, labor, and 
pride. 

This movement from garden to city is central to the history of 
technology. The garden offers life as gift; the city offers continuity 
through organization. The first is vulnerable to a boundary violation; 
the second survives through walls, records, and institutions. Much of 
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history can be read as the attempt to recover the security of the 
garden using the machinery of the city. 

Persian Paradise and the Engineering of Water 
The Persian garden makes the technological character of paradise 
unusually explicit. The enclosed garden is not merely a patch of 
vegetation. It is an engineered contrast to aridity. Water is captured, 
channelled, divided, displayed, cooled, and made audible. Trees 
create shade and microclimate. Geometry gives the landscape 
legibility and symbolic order. Pavilions mediate between interior and 
exterior. The fourfold plan associated with the chahar bagh links 
practical irrigation with cosmological form. 

The word paradise entered European languages through a Persian 
root associated with an enclosure. This etymology matters because it 
joins pleasure to governance. A garden remains lush only because 
someone maintains channels, allocates water, repairs walls, selects 
plants, and controls access. The visible harmony rests on invisible 
labor and authority. Palace gardens could embody refined ecological 
intelligence while also displaying imperial capacity: the ruler appears 
able to make water flow and spring persist where ordinary people 
experience uncertainty. 

Islamic traditions transformed and multiplied garden imagery. 
The Qur'an repeatedly describes gardens beneath which rivers flow, 
shade, fruit, peace, and purified companionship. These are 
eschatological rewards rather than memories of a lost prehistoric 
condition, though the Qur'an also retells Adam's garden and 
expulsion. Across Islamic architecture, garden forms became material 
anticipations of blessed order, adapted to courts, tombs, cities, and 
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domestic life. The same form could express piety, dynastic power, 
hospitality, contemplation, and technical mastery. 

The garden thus reveals an ambiguity that will recur throughout 
the book. Technologies of abundance often first appear as 
demonstrations by concentrated power. Irrigation, glasshouses, 
imported plants, fountains, and maintained shade are expensive 
before they become common. The political question is whether elite 
demonstration becomes generalized capability or remains a spectacle 
paid for by extraction elsewhere. 

Greek Orchards, Arcadia, and the Distance of the 
Blessed 
Greek traditions contain several paradisal spaces rather than one 
doctrinal garden. The Elysian plain or islands of the blessed offer an 
afterlife without ordinary hardship for selected heroes or favored 
souls. The garden of the Hesperides contains golden apples and is 
guarded, placing precious life at the edge of the world. Homer's 
orchard of Alcinous bears fruit through the seasons, presenting royal 
hospitality and cultivated abundance. Arcadia, later idealized far 
beyond its ancient social reality, becomes a pastoral landscape in 
which simplicity and nature stand against corruption, luxury, or 
urban strain. 

These images differ in moral structure. Elysium is a destination 
allocated by divine or heroic status. The Hesperides are a guarded 
resource. Alcinous' orchard belongs to a king. Arcadia is less an 
engineered enclosure than a retrospective critique of civilization. Yet 
all solve scarcity partly by distance. Paradise lies beyond ordinary 
routes, beyond ordinary time, or before ordinary corruption. 
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Distance protects the image from verification. A hidden island 
can remain perfect because most people cannot go there. Utopian 
geography often operates like proprietary secrecy: exclusion preserves 
the claim. Modern tourism briefly industrialized this pattern. It sold 
access to rare landscapes while consuming the very quiet, ecology, 
and local life that made them desirable. The robotic multiplication 
of beautiful places could reduce pressure on iconic sites, but only if 
beauty is understood as ecological and cultural specificity rather than 
an interchangeable visual surface. 

The Peach Blossom Spring and Paradise Without 
Empire 
Tao Yuanming's fifth-century account of the Peach Blossom Spring 
tells of a fisherman who follows a stream through blossoming trees, 
enters a narrow passage, and discovers a fertile, peaceful village cut off 
from the dynastic upheavals of the outside world. The inhabitants' 
ancestors had fled political chaos and never returned. They receive 
the visitor generously but ask that their existence not be publicized. 
When he later tries to find the place again, the path is lost. 

This is not a garden created by superior centralized technology. It 
is paradise as successful exit. Safety comes from invisibility, modest 
scale, continuity, and non-participation in imperial history. The tale 
speaks to a recurrent political fantasy: that a good local order can 
survive if it escapes the attention of extractive centers. Similar 
fantasies appear in frontier settlements, monasteries, maroon 
communities, intentional communities, and digital enclaves. 

The problem is that concealment is fragile. Roads, cadastral maps, 
satellites, financial systems, and digital identity reduce the 
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unobserved spaces in which communities can exist. Modern states 
often provide rights, health, infrastructure, and protection, but they 
also make territory and population legible. The Second Garden 
cannot rely on remaining undiscovered. It must make local 
autonomy compatible with visibility by constitutionalizing limits on 
what larger systems may extract or command. 

What the Myths Actually Contribute 
Across these traditions, paradise is not simply plenty. It is a specific 
relation among nature, work, power, and time. Nature is fertile but 
not chaotic. Work exists, if at all, as cultivation rather than 
compulsion. Power protects order without becoming predation. 
Time does not corrode everything. Conflict is absent, pacified, or 
kept outside. The garden is beautiful because survival no longer 
consumes the whole field of attention. 

No historical society has fully achieved this relation. Many have 
created partial gardens for some by moving costs onto others: slaves, 
peasants, colonies, women, conquered peoples, future generations, 
or distant ecosystems. The garden wall hides a supply chain. An 
honest technological utopia must therefore ask not only whether a 
place is pleasant, but where its energy, materials, labor, waste, and 
security burdens go. 

The myths also teach that abundance without a rule is unstable. 
Eden has a prohibition. The Hesperides have a guardian. The hidden 
village has secrecy. The Persian garden has walls and channels. 
Paradise always contains governance, even when the story disguises it 
as divine order or natural harmony. The central modern question is 
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whether governance can preserve a commons without turning its 
stewards into owners of everyone else's life. 

Table 2. Paradise motifs and their political warning 

Dimension Question or implication 

Recurring motif Historical and political warning 

Water and fertility Abundance depends on hydrology, maintenance, allocation, 
and ecological limits; control of water can become control of 
people. 

Enclosure and safety Boundaries can protect a commons, but they can also convert 
common abundance into elite privilege. 

Timelessness or 
immortality 

Technical systems may postpone vulnerability, but long-lived 
infrastructures can freeze power and externalize costs to the 
future. 

Hidden or distant 
location 

Exit protects communities from extraction, yet invisibility is 
fragile in a world of pervasive mapping and data. 

Guarded fruit or 
prohibition 

Every paradise contains rules; the issue is who writes them, who 
interprets them, and whether they can be contested. 

Harmony with 
nature 

Designed landscapes can support biodiversity and human 
flourishing, but aesthetic order can conceal ecological 
simplification. 
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Chapter 3: Grain, Ledgers, and 
the First Machines of Power 

 

The transition from mobile foraging to cultivation and settled life 
was not a single event, a universal bargain, or an instantaneous fall. It 
occurred at different times, combined cultivation with hunting and 
herding in many ways, and sometimes reversed. Early farming could 
increase population while worsening diet, disease exposure, 
workload, or vulnerability. Some settled communities remained 
relatively equal for long periods; some mobile societies developed 
hierarchy; some agricultural societies organized substantial collective 
works without durable centralized states. The evidence now resists 
the old story in which one invention mechanically created 
civilization. 

Yet cultivation changed the strategic field. A field is a future 
harvest attached to a place. It rewards investment in land and creates 
something that can be defended, inherited, taxed, raided, measured, 
or destroyed. Storage transfers food through time and therefore 
makes planning possible. It also creates a concentrated target. 
Permanent buildings accumulate value and reduce the ease of exit. 
Population density makes specialization, exchange, collective ritual, 
disease, and coercion more scalable. The agricultural package did not 
force one political order, but it made new orders feasible. 

The Political Difference Between Foods 
Not all calories are politically equivalent. A tuber that can remain 
underground and be harvested gradually is difficult for an external 
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collector to assess. Grain ripens visibly, can be dried, divided, 
transported, and stored. Cereals therefore fit accounting and 
appropriation unusually well. This does not mean grain caused the 
state everywhere. It means that states which depend on regular 
extraction often find concentrated, legible harvests easier to govern 
than dispersed, perishable, or mobile resources. 

The granary embodies the ambiguity. It is insurance against 
seasonal variation, a store for seed, a buffer against famine, and a 
means of supporting non-farming specialists. It can feed builders, 
soldiers, administrators, artisans, priests, and people struck by local 
crop failure. At the same time, the granary turns survival into an 
administrable stock. Whoever controls access can reward loyalty, 
punish resistance, finance campaigns, or stabilize prices. Stored 
abundance reduces one form of scarcity while creating a gatekeeper. 

The history of technology is full of this conversion. A resource 
becomes more reliable and simultaneously more governable. Wells 
support settlement but create chokepoints. Irrigation makes dry land 
productive but demands coordination and maintenance. Herds 
convert grass into mobile wealth but can be raided. Coinage 
facilitates exchange but enables standardized taxation and military 
pay. Cloud computing makes sophisticated software accessible but 
centralizes dependence on a few providers. The political effect lies in 
the shape of the bottleneck. 

Early irrigation has often been used to support a simple hydraulic 
theory of despotism: large waterworks supposedly required 
centralized states, which then became authoritarian. The 
archaeological record is more diverse. Communities have managed 
canals through local institutions, overlapping authorities, customary 
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rules, and negotiated labor. Large states sometimes built water 
systems; at other times, they appropriated systems that communities 
had already created. The correct lesson is not that irrigation causes 
despotism, but that infrastructure creates recurrent problems of 
coordination, monitoring, maintenance, and allocation. Those 
problems can be solved by hierarchy, commons governance, markets, 
ritual obligations, or combinations of them. 

Writing as Memory and Command 
Writing is conventionally celebrated as the beginning of history 
because it leaves records. Its earliest administrative uses also reveal the 
emergence of a new kind of power: durable, portable memory. Oral 
communities can maintain complex law, genealogy, ritual, and 
ecological knowledge. Writing does something different. It separates 
a statement from the speaker, allows records to accumulate beyond 
individual memory, and enables distant officials to compare people 
and places using standardized categories. 

The first tablets often concern quantities: grain, beer, animals, 
labor, rations, deliveries, and obligations. This does not reduce 
writing to bureaucracy. From the beginning, writing also supported 
literature, prayer, mathematics, correspondence, and identity. But 
administration shows the political core. A written claim can survive 
the death of the claimant. A tax obligation can travel. A boundary 
can be registered. A command can be reproduced. An archive creates 
institutional memory that is asymmetrical when ordinary people 
cannot inspect or contest it. 

Legibility is never neutral. To govern a population, institutions 
simplify it into names, households, plots, occupations, addresses, 
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categories, and numbers. Simplification enables public health, law, 
disaster relief, and infrastructure. It also enables conscription, 
surveillance, dispossession, and selective punishment. The question 
is not whether societies should be legible. A completely illegible 
society protects local autonomy but also conceals abuse and makes 
rights difficult to enforce. The question is reciprocal legibility: 
whether the governed can see the institution as clearly as the 
institution sees them. 

Digital systems intensify this ancient asymmetry. A platform can 
know the clickstream, location, contacts, purchases, and preferences 
of millions of people while its ranking logic, advertising market, data 
sharing, and model behavior remain opaque. The clay tablet has 
become continuous behavioral telemetry. The constitutional answer 
should therefore generalize an old demand: records that govern 
people must be inspectable, correctable, and bounded by purpose. 

Property, Inheritance, and the Accumulation of 
Difference 
Agriculture increased the importance of durable claims. Land 
improvements take time. Orchards mature slowly. Irrigation 
channels require repeated labor. Houses, tools, livestock, and stored 
food can be transferred across generations. These conditions make 
property rules valuable, but they also allow differences to compound. 
A family with more land, animals, labor, or protection can survive 
shocks that force another family to sell, borrow, migrate, or enter 
dependence. 

Inequality is therefore better understood as a path-dependent 
process than as a switch turned on by farming. Ecological conditions 
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matter. So do inheritance systems, marriage patterns, warfare, debt, 
crop type, political institutions, and opportunities for migration. 
Recent studies of ancient populations show both long periods of 
relative equality and later sharp stratification. Some societies limited 
accumulation through redistribution, communal land tenure, 
periodic reallocation, ritual expenditure, or norms against 
domination. Others converted temporary advantage into hereditary 
rank. 

The technical system affects how easily wealth reproduces itself. 
Land and herds can generate further output. Weapons can protect 
property and acquire more. Writing can formalize claims. 
Fortifications can defend stores. Transport can connect surplus to 
distant markets. None of these forces alone determines inequality, 
but together they create a machine for accumulation. Once 
established, elites can use ideology, law, marriage, education, and 
violence to turn possession into legitimacy. 

Religious institutions occupy an ambiguous position in this 
process. They have often sanctified hierarchy, collected tithes, owned 
land, and interpreted misfortune as moral order. They have also 
provided charity, education, sanctuary, calendars, conflict mediation, 
mutual aid, and limits on rulers. States likewise extract and protect, 
standardize and oppress, build infrastructure and wage war. A 
serious anthropology cannot reduce either religion or the state to a 
conspiracy by predatory personalities. It can, however, ask which 
institutional forms reward manipulative, narcissistic, or callous 
strategies and which forms discipline them. 
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War, Protection, and the Bargain of the Wall 
Settled wealth invites predation. Crops can be burned, stores seized, 
labor captured, and territory occupied. Communities therefore 
invest in walls, alliances, warriors, and leaders. Protection can be 
genuinely necessary, yet the protector acquires leverage by 
controlling organized force. The state emerges repeatedly as a bargain 
whose terms are difficult to audit: surrender resources and obedience 
in exchange for security, adjudication, infrastructure, and continuity. 

The bargain is never purely voluntary, but neither is it purely 
fictional. Centralized protection can reduce private violence, stabilize 
trade, and coordinate defense. It can also manufacture insecurity, 
exaggerate threats, raid neighbors, or define dissent as betrayal. The 
same wall that keeps an enemy out can keep taxpayers in. The same 
army that deters invasion can seize new sources of tribute. The same 
religious narrative that creates solidarity can render sacrifice 
unquestionable. 

This is where personalities with darker strategic tendencies can 
gain disproportionate influence. Environments of secrecy, 
emergency, and concentrated discretion reward people willing to 
manipulate fear, claim unique greatness, break norms, and treat 
others instrumentally. Yet personality is only part of the explanation. 
Ordinary people under perceived threat may support coercive 
leaders. Institutions may select for aggression even when their 
members begin with ordinary motives. A bureaucracy can produce 
cruelty through fragmented responsibility without requiring every 
participant to be cruel. 

The historical lesson for automated communities is direct. The 
owner of the security system, energy system, food system, or robotic 
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fleet cannot be allowed to merge these dependencies into 
unreviewable sovereignty. Essential infrastructures must be governed 
so that no actor can create a crisis, monopolize the remedy, and 
convert emergency authority into permanent rank. 

The First Fall Was Not Technology 
It is tempting to identify agriculture as the biblical fall: people leave 
an abundant foraging garden, bend over fields, experience hierarchy, 
and suffer disease. The analogy is powerful but too neat. Foraging life 
was not effortless, peaceful, or universally abundant. Agriculture 
enabled demographic expansion, durable settlements, new arts, 
knowledge systems, and forms of care. Many people embraced 
cultivation because it offered real advantages under local conditions. 

The more useful interpretation is that the fall occurs whenever a 
solution to vulnerability becomes a new dependency that cannot be 
contested. Storage becomes tribute. protection becomes domination. 
irrigation becomes monopoly. writing becomes an archive only the 
ruler can read. The problem is not artificiality. Human beings have 
always shaped landscapes. The problem is asymmetry combined with 
lock-in. 

The Second Garden must therefore preserve the achievements of 
settlement while recovering the forager's option to move, refuse, and 
diversify. That does not require literal nomadism. It requires 
institutional exit: portable rights, interoperable tools, distributed 
knowledge, repairable machines, access to land or common 
infrastructure, and the ability to form alternatives without losing the 
means of survival. A garden is free only when leaving one gate does 
not mean starvation. 
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Chapter 4: Roads, Ships, Print, 
and Gunpowder 

 

Empires do not expand because rulers desire expansion; desire is 
cheap. They expand when they can move force, food, information, 
and replacements farther than opponents can disrupt them. The 
decisive technologies are therefore often logistical rather than 
spectacular. A sword matters, but so do the road that carries the 
soldier, the granary that feeds him, the tax system that pays him, the 
record that identifies his unit, the ship that moves him around a 
defended frontier, and the political story that makes his risk 
intelligible. 

The great infrastructural systems of antiquity and the medieval 
world transformed distance into an administrable variable. Roads, 
canals, ports, standardized weights, coinage, postal relays, and legal 
categories connected territories that remained culturally and 
ecologically diverse. These systems intensified exploitation, but they 
also created zones of exchange, mobility, translation, and common 
law. Empire was a predator and a carrier. 

The Radius of Command 
Every political order has a practical radius. Beyond some distance, 
commands arrive too late, supplies become unreliable, local agents 
acquire autonomy, and the center's knowledge becomes fiction. 
Technologies of transport and communication stretch this radius, 
but they also increase the number of interfaces at which corruption, 
resistance, and adaptation occur. 
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The horse and chariot altered mobility, prestige, hunting, 
communication, and warfare across wide regions. Cavalry allowed 
forces to scout, raid, pursue, and communicate rapidly. Yet horses 
require pasture, water, breeding, training, and specialized 
equipment. Their military value depends on ecology and 
organization. The famous claim that the stirrup alone created 
European feudalism is now treated with justified skepticism. A 
device can improve mounted stability without mechanically 
producing a social class. Land tenure, military recruitment, political 
fragmentation, inheritance, and existing warrior cultures mattered. 

Roads are similarly double. Roman roads moved legions and tax 
revenues, but also merchants, pilgrims, letters, legal forms, and 
religious movements. Imperial routes often outlived the 
governments that built them. Once a network exists, users can 
appropriate it for purposes the center did not intend. Infrastructure 
has an afterlife because its coordination value exceeds the regime that 
created it. 

The modern equivalent is the internet. It emerged from public 
research, universities, standards communities, firms, and state 
security interests. It supports commerce, scientific collaboration, 
friendship, propaganda, fraud, and political organization. No 
founding purpose exhausts a general network. The politics of such 
infrastructure concerns who controls chokepoints, standards, 
identity, addressing, ranking, and physical access after the network 
becomes indispensable. 
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Ships, Navigation, and Externalized Gardens 
Ships enlarge the economic meaning of a garden. A court can 
consume fruit, spices, timber, metals, and luxuries from territories it 
does not see. Maritime transport makes distant land part of a local 
metabolism. The apparent abundance of a capital may therefore 
depend on extraction across an ocean. 

Navigation, cartography, ship design, finance, insurance, and 
gunnery combined to create new forms of commercial and imperial 
power. The European maritime empires were not produced by one 
superior invention. They joined armed ships to chartered companies, 
state credit, legal doctrines, missionary networks, coerced labor, 
plantation systems, and competition among states. Oceanic power 
converted geographic reach into asymmetric bargaining and 
organized violence. 

The plantation is a dark inversion of the garden. It is ordered, 
fertile, and technically managed, but its beauty of rows is built 
around monoculture, forced labor, export, and ecological 
simplification. It makes one commodity abundant by making human 
life disposable and local resilience fragile. Modern supply chains can 
reproduce the same moral geometry without visible chains: clean 
consumption at the center, dangerous extraction and pollution 
elsewhere. 

A genuine Second Garden must therefore use consumption-based 
accounting. A community cannot call itself regenerative merely 
because its local air is clean while its panels, batteries, food, and 
machines externalize damage. Perfect autarky is neither possible nor 
desirable. Trade allows ecological specialization and mutual benefit. 
The requirement is traceability, fair exchange, durable design, and an 
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obligation to reduce harms rather than hide them beyond the 
horizon. 

Printing and the Multiplication of Authorities 
The printing press lowered the cost of reproducing text, but its 
deepest effect was to multiply stable copies that could circulate 
beyond the control of one scribe, monastery, court, or university. 
The change was not instantaneous. Paper supply, typecasting, 
capital, literacy, distribution, censorship, urban demand, and 
language standardization all mattered. Research on early modern 
Europe suggests that cities adopting printing earlier experienced 
distinctive growth and that competition among printers influenced 
the diffusion of commercial, religious, and political ideas. 

Printing changed authority by making comparison easier. 
Readers could place texts beside one another, detect discrepancies, 
preserve diagrams, standardize reference works, and create publics 
around controversy. Religious reform used print, and states used 
print against reform. Scientific communities used it to stabilize 
observations, and frauds used it to scale. The technology did not 
privilege truth. It privileged reproducibility. 

Reproducibility is politically disruptive because it reduces 
dependence on a living gatekeeper. A doctrine, method, law, or 
accusation can travel without the authorization of the person whose 
status once guaranteed it. Yet printing also created new gatekeepers: 
publishers, licensing systems, postal networks, literate elites, and 
markets. The authority displaced from one institution reappeared in 
another form. 
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Digital generative systems intensify this pattern. They make 
production of plausible language, images, software, and analysis 
extremely cheap. The scarcity shifts from content to verification, 
attention, provenance, and trusted selection. When production is 
abundant, those who rank, authenticate, and distribute gain power. 
The lesson of print is not that open production dissolves hierarchy. It 
is that hierarchy migrates toward the new bottleneck. 

Gunpowder and the Political Cost of Destruction 
Gunpowder weapons changed warfare over centuries, unevenly and 
through interaction with fortifications, drill, logistics, metallurgy, 
finance, and naval design. Historians debate the scale and geography 
of a military revolution, and global accounts have corrected older 
narratives that treated European development in isolation. China, 
the Islamic world, South Asia, Japan, the Ottoman Empire, and 
European states adopted and adapted gunpowder under different 
political and economic conditions. 

Firearms can centralize and decentralize. Artillery is expensive, 
logistically demanding, and useful against fortifications, favoring 
states able to finance and transport it. Handguns can reduce the 
lifetime training advantage of some warrior elites, but effective mass 
fire requires discipline, supply, and organization. Fortification 
changes can increase the cost of war, pushing rulers toward taxation 
and credit. Naval cannon can protect trade or impose unequal 
treaties. 

The decisive political variable is not destructive power alone but 
the cost ratio between attack, defense, and replacement. When 
offense becomes cheap and defense expensive, insecurity grows. 
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When defensive systems, terrain, or organization blunt attack, 
political units can survive. Drones are altering this ratio again by 
making observation and precision strike cheaper, but 
countermeasures, electronic warfare, concealment, and production 
capacity continuously adapt. 

A future of autonomous abundance will remain vulnerable if 
constructive machines are easier to destroy or capture than to 
protect. A community may build a wetland over ten years and lose it 
to sabotage in a day. Resilience must therefore be designed into the 
landscape: distributed energy, redundant water, manual fallbacks, 
local spare parts, protected data, cyber isolation modes, and recovery 
plans. Paradise cannot depend on perfect peace. It must be difficult 
to ruin. 

The Long Entanglement of Religion, State, and 
Technical Scale 
Large systems need legitimacy. Force alone is expensive. Religions, 
dynastic myths, civic rituals, legal traditions, and later national 
ideologies helped transform extraction into duty and sacrifice into 
meaning. They connected strangers, constrained revenge, organized 
charity, preserved learning, and justified authority. Their historical 
role cannot be scored on one moral axis. 

Technology changes which stories can sustain scale. Monumental 
architecture makes order visible. Calendars synchronize ritual and 
agriculture. Writing preserves canon and law. Roads enable 
pilgrimage. Print produces confessional publics. Radio creates 
simultaneous national ceremonies. Social media turns identity into 
continuous performance and conflict into engagement. 
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Predatory leaders exploit these systems, but the deeper danger is 
an institution whose survival depends on permanent mobilization. It 
must continually produce enemies, emergencies, heresies, or 
expansion to justify extraction. Such an institution can select for 
Dark Triad strategies without being founded by clinically unusual 
people. Manipulation becomes a job requirement; grandiosity 
becomes doctrine; callousness becomes administrative necessity. 

The constitutional alternative is not a society without sacred 
commitments or shared narratives. Communities need meaning 
larger than individual consumption. The alternative is plural 
legitimacy: no single institution should control material survival, 
spiritual worth, information, and coercion at once. The Second 
Garden requires separation not only of church and state, but of 
energy, identity, security, computation, and truth-making powers. 
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Chapter 5: Fossil Modernity - 
Steam, Factories, and the 
Acceleration of Extraction 

 

For most of history, the energy available to a society came from 
recent sunlight captured by plants, animals, wind, and water. 
Human and animal muscle, fuelwood, sails, and waterwheels placed 
hard limits on the rate and location of work. Coal and the steam 
engine did not merely increase power. They opened access to 
immense stores of ancient biological energy and made motion less 
dependent on the immediate rhythm of weather, rivers, and bodies. 

The transformation was gradual. Early steam engines pumped 
water from mines; improvements in efficiency widened their uses; 
coal, iron, machine tools, transport, finance, labor discipline, and 
markets co-evolved. The steam engine is a classic general-purpose 
technology because its significance spread through complementary 
inventions and organizational change. It could not transform an 
economy by standing in a showroom. It mattered when mines 
deepened, factories reorganized, railways connected markets, and 
engineering knowledge accumulated. 

The Factory as a Political Machine 
A factory is not simply a building containing machines. It is an 
arrangement of time, supervision, ownership, and dependence. 
Water-powered mills already concentrated workers, but steam 
loosened geographic constraints and enabled larger, more 
continuous production near labor, coal, ports, and markets. The 
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clock became an instrument of coordination. Tasks could be 
decomposed, measured, synchronized, and transferred from craft 
judgment to managerial design. 

Industrialization increased output and eventually raised living 
standards on an extraordinary scale. It also produced brutal working 
conditions, urban crowding, child labor, dangerous mines, and new 
forms of class power. The same productivity that made mass 
consumption possible allowed owners and states to command 
resources far beyond the household. The first generations often bore 
costs whose benefits appeared later and were distributed through 
political struggle rather than automatic market kindness. 

This history matters for artificial intelligence. A technology can 
increase aggregate productivity while worsening the bargaining 
position of particular workers, regions, or institutions for decades. 
Gains are not self-executing. They become socially beneficial 
through wages, public health, education, labor organization, 
competition policy, taxation, infrastructure, and norms. The factory 
did not naturally become a safe workplace. It was made safer through 
conflict, law, engineering, and changed expectations. 

Automation will likewise be judged not by the number of tasks 
machines can perform, but by the dependencies created around 
ownership and access. If robots build housing while land remains 
artificially scarce, rents may absorb the gain. If AI raises scientific 
output while publication and intellectual property systems remain 
closed, access may narrow. If autonomous machines reduce 
construction labor while communities cannot own or direct them, 
local capability may decline even as global output rises. 
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Railways, Telegraphs, and the Compression of 
Territory 
Railways combined steam power with standardized tracks, schedules, 
stations, signaling, finance, and land acquisition. They reduced 
transport costs, enlarged markets, accelerated migration, and 
reorganized cities. They also enabled military mobilization, resource 
extraction, colonial penetration, and more intensive state 
administration. A railway line makes distance shorter for whoever 
can enter the network and can make territories off the network more 
peripheral. 

The telegraph separated communication from physical transport. 
Information could arrive before goods or people. Prices converged 
across markets; news cycles accelerated; diplomacy and military 
command changed; firms coordinated across distance. This 
compression of time intensified both efficiency and panic. Decisions 
made at the center could reach local agents quickly, while local 
realities were reduced to messages formatted for the center. 

The combination of railway and telegraph created an early 
nervous system for industrial states. It also produced new 
vulnerabilities. A network depends on junctions, timetables, 
maintenance, and standards. Strikes, sabotage, accidents, or financial 
collapse can propagate. Centralization increases coordination but 
makes failure systemic. 

The Second Garden will also be a networked landscape. 
Autonomous machines will need maps, models, communications, 
positioning, energy, and repair. The temptation will be to place all 
coordination in a universal cloud because central services are 
efficient. Historical networks advise restraint. Local systems should 
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remain capable of degraded operation. Maps, control policies, and 
critical models should be cached locally. A community should be 
able to keep water flowing and machines safe during disconnection, 
cyberattack, bankruptcy, or political dispute. 

Fossil Energy and the Disappearing Cost 
Fossil fuels made work cheap at the point of use by moving many 
costs out of sight. The coal seam concealed geological time. The 
smokestack dispersed waste into a shared atmosphere. Mines 
damaged workers and landscapes far from consumers. Oil connected 
mobility to pipelines, refineries, shipping lanes, strategic alliances, 
and authoritarian rents. The price paid at the pump did not 
represent the full cost of climate change, air pollution, military 
protection, or ecological disruption. 

This externalization allowed modern societies to experience 
abundance as if it were dematerialization. Cities became cleaner in 
some respects while resource frontiers expanded elsewhere. Machines 
replaced visible labor but increased energy and material throughput. 
Services appeared weightless while depending on buildings, roads, 
cables, servers, and global logistics. 

The result is a civilizational accounting error. Global resource 
extraction rose from roughly 30 billion tonnes in 1970 to about 106 
billion tonnes in recent estimates. Without strong changes in policy 
and design, the United Nations Environment Programme projects 
further large growth by 2060. Extraction and processing account for 
a majority share of greenhouse gas emissions when food, fuels, and 
materials are considered together, and a large portion of 
pollution-related health impacts. High-income countries consume 
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far more resources per person and impose much larger climate 
impacts than low-income countries. 

A robotic building boom could intensify this error. When labor 
becomes cheap, society may build and demolish faster. Automated 
earthmoving could destroy landscapes with less political friction 
because fewer workers witness the damage. Generative design could 
produce endless novelty and short replacement cycles. The 
environmental benefit of automation therefore depends on 
governing material throughput, not only improving machine 
efficiency. 

Industrial War and the Totalization of Society 
Fossil industrialization changed war from a contest among armies 
into a contest among production systems. Railways moved troops 
and ammunition. Factories produced standardized weapons. 
Telegraphy coordinated fronts. Chemistry produced explosives and 
poison. Petroleum powered trucks, tanks, aircraft, and ships. 
National finance, education, census systems, propaganda, and 
industrial labor became military assets. 

The world wars revealed the dark union of technical rationality 
and mass politics. The same capacity to feed cities could feed armies; 
the same statistical state that planned health could classify 
populations for persecution; the same railway that connected 
markets could transport victims. Atrocity did not require 
irrationality. It could be organized through schedules, forms, 
specialized tasks, and obedience. 

This is an essential warning against the idea that better 
optimization produces a better society. Optimization requires an 
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objective, and institutional objectives can be monstrous. Artificial 
intelligence can improve the efficiency of whatever system defines 
success: medical diagnosis, ecosystem restoration, advertising 
extraction, border control, or targeting. Safety cannot be reduced to 
technical accuracy. It requires legitimate goals, rights that constrain 
optimization, and institutions capable of refusing efficient harm. 

The lesson is not that scale itself is evil. Vaccination, sanitation, 
disaster response, scientific research, and climate infrastructure 
require large coordination. The lesson is that large technical systems 
must preserve moral visibility. Participants should be able to 
understand the consequences of their work; affected people should 
have standing; responsibility should not dissolve into a thousand 
locally reasonable steps. 

From More Power to Better Form 
Fossil modernity equated progress with throughput: more tonnes, 
more horsepower, more kilometers, more production. That measure 
was understandable when societies faced severe material deprivation. 
It becomes dangerous when marginal consumption destroys the 
conditions of future life. 

The alternative is not romantic deindustrialization. Billions of 
people need reliable energy, housing, transport, cooling, health 
systems, and material security. The challenge is to use high technical 
capacity to reduce the material intensity of flourishing. Durable 
buildings, electrified transport, repairable goods, shared 
infrastructure, efficient heating and cooling, circular materials, and 
dense but beautiful settlements can provide more service per tonne. 
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The Second Garden marks a shift from power as quantity to 
power as form. A community demonstrates capability not by moving 
the most material, but by creating the most life, resilience, beauty, 
and option value with a bounded material budget. The advanced 
machine is not the one that can reshape a mountain fastest. It is the 
one that knows when the mountain should remain untouched. 
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Chapter 6: Electricity, Radio, 
Computers, and the Struggle for 

the Common Mind 
 

Electricity differs from coal because it is an energy carrier rather than 
a primary source. It can be generated from coal, gas, water, wind, 
sunlight, nuclear reactions, or other sources, then transmitted and 
converted into light, heat, motion, computation, and 
communication. This flexibility made it a foundation for modern 
life. It also created a new political anatomy: generation plants, grids, 
substations, meters, appliances, standards, and regulators. 

Electrification did not deliver its full productivity gains 
immediately. Early factories often replaced a steam engine with one 
large electric motor while keeping the old layout of shafts and belts. 
The larger benefit came when factories were redesigned around 
smaller motors, flexible workflows, safer spaces, and new forms of 
organization. Economists use this history to explain why 
general-purpose technologies often produce a delay between 
invention and broad productivity growth. Complementary change is 
expensive and institutionally difficult. 

This delay is central to understanding AI. A language model 
added to an old bureaucracy may accelerate documents without 
changing decisions. A coding agent added to a badly designed 
software organization may generate more code and more defects. 
Transformative gains require redesign of verification, responsibility, 
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workflow, education, and governance. The difficult innovation is 
organizational. 

The Grid and the Socialization of Reliability 
An electrical grid is a collective machine. Individual users expect 
power at the moment of demand, but reliability emerges from 
generation diversity, forecasting, reserves, transmission, maintenance, 
protection systems, and shared standards. The grid illustrates why 
some forms of abundance are necessarily social. A household can 
own a solar panel, yet dependable electricity across seasons and 
emergencies often benefits from connection to larger systems. 

The grid also illustrates concentrated vulnerability. A failed 
transformer, cyberattack, storm, fuel shortage, or market design error 
can affect millions. Utilities can become public-service institutions, 
private monopolies, competitive systems, or hybrids. Each 
arrangement distributes risk and investment differently. Because 
electricity is essential, pricing and disconnection become moral as 
well as economic decisions. 

A future local abundance should combine grid connection with 
local autonomy. Microgrids, storage, flexible demand, district 
heating, and islanding can reduce dependence without demanding 
isolation. The principle is nested resilience: local systems handle 
ordinary disruption, regional systems balance variability and share 
resources, and larger systems provide standards, emergency support, 
and diversity. 

Energy democracy is not achieved merely by placing panels on 
roofs. Communities need access to financing, technical knowledge, 
data, maintenance, and decision rights. Otherwise decentralized 
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generation can coexist with centralized control through proprietary 
inverters, software, aggregators, or financing contracts. Ownership of 
the visible device may conceal dependence on the invisible control 
layer. 

Radio and the Invention of Simultaneity 
Before broadcasting, publics were connected by print, meetings, 
rumor, postal systems, and shared rituals. Radio made simultaneity 
routine. Millions could hear the same voice, music, speech, or report 
at nearly the same moment. This created national intimacy: leaders 
entered the home, distant events became emotionally immediate, and 
time itself was synchronized. 

The political effects were not unidirectional. Research has 
documented cases in which radio strengthened populist movements, 
coordinated resistance, increased combat motivation, or amplified 
ethnic hostility. The outcome depended on message, credibility, 
audience, competition, and institutional context. Radio did not 
hypnotize passive masses, but it changed the cost and speed of 
coordinated attention. 

Broadcasting favored institutions able to control transmitters, 
licenses, and programming. Public-service models treated the 
spectrum as a common resource; commercial models linked 
attention to advertising; authoritarian systems used broadcasting as 
an instrument of mobilization. Even plural systems could converge 
around a narrow range of voices because transmission was expensive. 

The internet appeared to reverse this architecture. Anyone could 
publish; communities could form across distance; archives and 
knowledge became accessible. Yet platforms rebuilt one-to-many 
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power through recommendation systems. The transmitter became 
the ranking algorithm. The scarcity was no longer the right to speak 
but the probability of being seen. 

Computers and the Programmability of 
Institutions 
Computers initially automated calculation and data processing. 
Their deeper importance was programmability: the same machine 
could execute many symbolic procedures. Organizations gradually 
translated payroll, inventory, logistics, communication, design, 
finance, and control into software. Rules that once lived in manuals 
or tacit practice became executable. 

This translation changes power because software can make a 
policy immediate and uniform. A rule embedded in code can be 
applied millions of times without local discretion. That can reduce 
arbitrary treatment and corruption. It can also magnify a mistaken or 
unjust rule. People affected by software often confront a peculiar 
authority: the decision appears objective, yet no accessible person can 
explain or change it. 

Digital systems also increase observability. Sensors and databases 
can reveal waste, disease, traffic, environmental change, or fraud. 
They can enable personalized services and scientific discovery. They 
can also produce continuous surveillance and predictive control. The 
ancient ledger recorded deliveries; the modern system records 
behavior before it becomes an official transaction. 

The political challenge is to make institutions programmable 
without making them unappealable. Rules should be inspectable, 
versioned, and linked to legal authority. People should know when 
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automated systems affect them, have access to reasons, and possess 
meaningful routes to correction. Critical systems should maintain 
human responsibility rather than using automation as a shield 
against accountability. 

The Internet and the Return of the Gatekeeper 
The early internet was shaped by open protocols, end-to-end design, 
academic collaboration, public investment, and a culture that 
favored interoperability. Its architecture allowed innovation at the 
edges. A small developer could create a service without asking the 
network owner to redesign the infrastructure. 

Commercial platforms later simplified participation and created 
enormous value. Search, social networking, cloud services, app 
stores, and marketplaces reduced transaction costs and connected 
billions. By 2025, the International Telecommunication Union 
estimated that about six billion people were online, while roughly 2.2 
billion remained offline. The network is global, but access, 
affordability, speed, language, and skill remain highly unequal. 

Platforms gain power through network effects, data, economies of 
scale, integration, and control over identity or distribution. Users can 
technically leave, but social graphs, archives, audiences, purchases, 
reputation, and business dependencies make exit costly. The system 
appears open at the surface while becoming difficult to fork 
underneath. 

Data monetization introduces another asymmetry. Users 
experience communication; platforms observe a market of 
predictions. The United States Federal Trade Commission reported 
extensive collection, retention, and monetization practices among 
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major social media and video services, with inadequate safeguards in 
important areas. The issue is not only privacy as secrecy. Behavioral 
data can shape ranking, advertising, prices, political persuasion, and 
access. 

The Second Garden cannot be governed by platforms whose 
incentives depend on maximizing engagement or dependency. Local 
digital infrastructure should treat identity, mapping, energy data, 
ecological models, and community deliberation as commons or 
fiduciary services. Commercial providers can contribute, but core 
records must be portable, auditable, and governed by purpose 
limitations. 

Artificial Intelligence and the Industrialization of 
Judgment 
Earlier automation mechanized motion and calculation. Modern AI 
increasingly mechanizes perception, language, prediction, and 
provisional judgment. Systems can classify images, generate text, plan 
workflows, write software, summarize evidence, control machines, 
and simulate interactions. This moves automation into domains 
once protected by ambiguity and professional interpretation. 

The opportunity is substantial. AI can help small communities 
access engineering knowledge, compare designs, monitor ecosystems, 
translate languages, detect maintenance needs, and coordinate 
complex projects. It can reduce the expertise bottleneck that makes 
local ambition dependent on expensive consultants. In science and 
medicine, it can search large spaces and assist analysis. 

The danger is epistemic centralization. A few models may 
mediate how people search, write, code, and understand. Simulated 
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confidence can conceal uncertainty. Proprietary training data and 
model behavior can make public reasoning dependent on systems 
that cannot be fully inspected. Personalized assistants can become 
intimate channels of persuasion. 

The appropriate model is not an oracle but a constitutional 
instrument. AI should propose, simulate, critique, document, and 
explain. Important decisions should be grounded in accessible 
evidence and checked by independent methods. Communities 
should be able to choose among models, run smaller systems locally, 
preserve records, and reject recommendations. The goal is 
augmented judgment without surrendered sovereignty. 

The Common Mind Without a Single Brain 
Communication technologies repeatedly tempt societies with unity. 
One script, one broadcast, one platform, one model, one source of 
truth. Unity lowers coordination costs but creates catastrophic 
capture risk. A single brain is efficient until it is wrong, corrupted, or 
hostile. 

A healthy common mind is plural and interoperable. It shares 
enough standards to cooperate while preserving independent centers 
of interpretation. Scientific communities approximate this through 
replication, peer criticism, competing laboratories, and public 
methods, though imperfectly. Democratic systems approximate it 
through opposition, courts, journalism, civil society, and elections, 
also imperfectly. 

The Second Garden needs the same architecture. Local 
communities require shared maps and resource accounts, but 
multiple institutions should be able to audit them. AI systems can 
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assist planning, but no model should hold exclusive authority. Public 
narratives can create solidarity, but dissent must remain legitimate. 
The common mind should be a federation of perspectives, not a 
synchronized hallucination. 
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Chapter 7: Drones, Autonomous 
Machines, and Power at a 

Distance 
 

The drone is a revealing technology because it joins perception, 
communication, computation, and action in one mobile system. It 
can carry a camera, seed dispenser, thermal sensor, relay, pesticide 
sprayer, medical package, or explosive. It can inspect a bridge, map 
flood damage, search for survivors, monitor a forest, or make a road 
dangerous for anyone visible from the sky. Its political character 
cannot be inferred from its airframe. It lies in the relation among 
sensor, target, operator, software, doctrine, and accountability. 

Drones lower the cost of presence. An actor can observe a distant 
place without placing a person there, and sometimes act without 
accepting symmetrical risk. This has obvious benefits in hazardous 
work and disaster response. It also changes the moral psychology of 
violence. Distance can protect operators from trauma and danger, 
but it can reduce the friction that once constrained action. Persistent 
surveillance makes ordinary movement feel targetable even when no 
strike occurs. 

Cheap Precision and Asymmetric War 
Recent wars have demonstrated the growing importance of 
inexpensive unmanned systems for reconnaissance, targeting, 
communication, and attack. Small drones can threaten vehicles or 
positions that cost orders of magnitude more. First-person-view 
systems shorten the chain from observation to strike. Larger 
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unmanned aircraft extend range and endurance. Swarms and 
autonomous functions may further increase the number and speed 
of engagements. 

It would be premature to declare a stable revolution. 
Countermeasures evolve rapidly: jamming, spoofing, camouflage, 
decoys, nets, directed energy, interceptors, dispersal, and tactical 
adaptation. Cheap attack can be answered by cheap defense in some 
contexts and not in others. The balance varies with terrain, industry, 
training, spectrum control, and supply chains. 

The humanitarian concern is already clear. The International 
Committee of the Red Cross emphasizes that international 
humanitarian law applies to armed drones and has called for binding 
limits on autonomous weapon systems, especially systems that are 
unpredictable or designed to target people without meaningful 
control. Remote weapons do not remove obligations of distinction, 
proportionality, precaution, and responsibility. They can, however, 
make attribution and decision chains more complex. 

The strategic implication for civilian infrastructure is that 
visibility itself becomes a vulnerability. A centralized power plant, 
reservoir gate, control center, or fleet depot can be observed and 
attacked from distance. The local abundance imagined in this book 
must therefore avoid spectacular single points of failure. It should 
look less like a palace and more like an ecosystem: distributed, 
redundant, repairable, and able to degrade gracefully. 

From Remote Piloting to Autonomous Work 
Autonomy exists on a spectrum. A machine may stabilize itself while 
a human selects every action; follow a planned route; detect 
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obstacles; optimize a task within a defined area; coordinate with 
other machines; or pursue a goal under uncertain conditions. The 
relevant question is not whether a system is autonomous in the 
abstract, but which decisions are delegated, under what constraints, 
with what evidence, and who can interrupt it. 

Construction offers a glimpse of constructive autonomy. 
Researchers at ETH Zurich have demonstrated an autonomous 
excavator that maps a site, identifies irregular stones and demolition 
debris, estimates their properties, and places them in a large dry-stone 
retaining wall integrated into a designed landscape. The completed 
wall was about 65 metres long and up to six metres high, using 938 
distinct elements. The project matters not because it proves that 
cities can now build themselves, but because it shows a machine 
handling heterogeneous local material rather than requiring every 
component to be standardized in a factory. 

This capability points toward a different automation paradigm. 
Twentieth-century mass production reduced cost by making 
products and inputs uniform. Ecological construction often needs 
the opposite: adaptation to irregular terrain, variable stone, existing 
vegetation, reclaimed materials, and local climate. Machine vision 
and planning can make variation tractable. The machine does not 
impose one geometry on the world; it searches for a compatible 
arrangement among materials already present. 

The distinction is politically important. Standardization favors 
large centralized supply chains and repeatable products. Adaptive 
fabrication can strengthen local resource use and repair. It can also 
become a new form of proprietary dependency if the perception 
models, software, and verification systems remain closed. A 
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community that owns an excavator but cannot inspect its planning 
system is not fully capable. 

Ecological Robotics and the Speed Limit of Life 
Robots can move soil, plant trees, remove invasive species, maintain 
paths, inspect water, and monitor habitat. Sensors can reveal 
moisture, erosion, canopy stress, species presence, and pollution. 
Models can simulate runoff or compare restoration strategies. These 
tools can reduce labor bottlenecks and improve evidence. 

They cannot make ecology instantaneous. Soil structure develops 
through physical, chemical, and biological processes. Trees need years 
or decades. Mycorrhizal networks, pollinator communities, 
hydrological regimes, and succession do not obey software release 
cycles. A robot can plant ten thousand seedlings quickly and still 
create a dead plantation if species, genetics, water, soil, fire, and care 
are wrong. 

This ecological speed limit should shape project governance. 
Construction can proceed in reversible stages, with observation 
between interventions. A pond can be tested before becoming a lake. 
Small terraces can reveal runoff behavior before a valley is reshaped. 
Temporary structures can precede permanent foundations. The aim 
is not maximum autonomy but maximum learning per irreversible 
action. 

Artificial intelligence may help by maintaining a living model of 
the territory: what was done, why, with which materials, under 
which forecast, and with what observed effects. Such a model should 
include uncertainty and dissent rather than presenting one 
optimized answer. Ecological knowledge is distributed among 
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scientists, residents, farmers, craftspeople, and the living system itself. 
The model is an instrument for negotiation with reality, not a 
substitute for it. 

The Temptation of the Perfect Controller 
As systems become complex, central control becomes attractive. A 
single AI could allocate energy, water, machines, land use, transport, 
and maintenance. It could minimize waste and anticipate failures. In 
a narrow engineering sense, this might outperform fragmented 
decision-making. 

The political risk is extreme. Whoever defines the objective 
function defines the good life. Efficiency can suppress minority 
values, local knowledge, privacy, and experimentation. A perfect 
controller creates perfect leverage for anyone who captures it. Even 
without malicious capture, model error can propagate across all 
subsystems. 

The alternative is constrained coordination. Shared systems can 
optimize physical flows within democratically defined limits, while 
decisions involving values remain contestable. Communities can 
publish goals and budgets, use multiple models to generate 
proposals, and require human institutions to approve irreversible 
actions. Control should be partitioned so that no single system can 
simultaneously command energy, identity, security, and information. 

This may sacrifice some efficiency. That sacrifice is analogous to 
the inefficiency of constitutional government, independent courts, 
redundant safety systems, or biodiversity. Redundancy looks 
wasteful only when one assumes that the controller will remain 
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competent and benevolent forever. History advises against that 
assumption. 

Automation as a New Right to Build 
Industrial society gave many people access to manufactured goods 
but not to the means of shaping their environment. Housing, roads, 
parks, and infrastructure remained expensive, regulated, 
capital-intensive, and dependent on specialized organizations. Local 
communities could imagine improvements that they lacked the 
capacity to execute. 

Robotic construction could lower this barrier. A public or 
cooperative fleet might function like a library of physical agency. 
Residents would not each own a heavy machine. They would share 
access to excavation, lifting, scanning, fabrication, transport, and 
maintenance capabilities under transparent rules. Designs could be 
proposed, simulated, debated, permitted, and scheduled. 

The analogy to a library is important. A library democratizes 
access to knowledge without requiring every person to own every 
book. A civic robotic fleet could democratize access to constructive 
power without multiplying idle machines. It would also create 
shared expertise, maintenance, and safety practices. 

The right to build must be paired with the duty not to damage. 
Communities should have broad freedom to create within ecological 
ceilings, property and human rights, watershed constraints, and 
regional plans. The future should not be one in which every group 
can autonomously drain a wetland or dam a river. Local agency must 
be nested inside larger obligations. 
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Chapter 8: The Material Trial of 
Paradise 

 

Every utopia eventually encounters a scale. The drawing shows trees, 
water, clean buildings, silent machines, and generous public space. 
The scale asks how many tonnes, hectares, kilowatt-hours, cubic 
metres, years, and maintenance hours are required. The answer does 
not invalidate the vision. It determines whether the vision is a design 
or a decoration. 

The material economy remains enormous. The United Nations 
Environment Programme estimates that global extraction of 
biomass, fossil fuels, metals, and non-metallic minerals rose from 
about 30 billion tonnes in 1970 to roughly 106 billion tonnes, and 
could increase by another 60 percent by 2060 under current 
trajectories. Buildings and construction account for a large share of 
energy-related emissions when operations and materials are 
combined. Sand and gravel are extracted on a scale of tens of billions 
of tonnes each year. Electronic waste reached about 62 million 
tonnes in 2022, while only around 22 percent was documented as 
formally collected and recycled. 

These numbers do not mean humanity must stop building. They 
mean the next building system must operate under a different 
objective: maximize durable service, ecological function, and lived 
quality per unit of virgin material and irreversible disturbance. 

64 



EDEN BEFORE MARS 

Energy: Abundant Flow, Difficult Reliability 
Renewable electricity is one of the strongest reasons for cautious 
optimism. Solar photovoltaic and wind costs have fallen dramatically, 
and deployment has accelerated. The International Renewable 
Energy Agency reported global average 2024 costs near 0.043 US 
dollars per kilowatt-hour for utility-scale solar PV and 0.034 dollars 
for onshore wind, though project costs vary by location, financing, 
grid conditions, and regulation. Battery costs have also fallen, while 
other forms of storage, demand flexibility, transmission, hydro, 
geothermal, and nuclear power can contribute to reliable low-carbon 
systems. 

The International Energy Agency reported that renewables and 
nuclear supplied more than 40 percent of global electricity 
generation in 2025, with solar recording extraordinary growth. Yet 
fossil fuels still supplied more than half of generation. The transition 
is rapid in one sense and incomplete in another. New demand from 
cooling, electrification, industry, and data centers means clean supply 
must grow fast enough to displace existing fossil generation rather 
than merely serving additions. 

For a hypothetical community of 10,000 people, consider an 
annual electricity budget of 120 gigawatt-hours, or 12 
megawatt-hours per person. This is not minimalist. It is intended to 
support comfortable homes, heat pumps, mobility, workshops, 
water systems, digital services, and a robotic construction fleet. The 
average continuous load would be about 13.7 megawatts. 

At an 18 percent solar capacity factor, producing 120 
gigawatt-hours would require about 76 megawatts of nominal 
photovoltaic capacity before accounting for curtailment, storage 
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losses, maintenance, and reserve. A simple 30 percent overbuild raises 
this to nearly 100 megawatts. Utility-scale land estimates of five to 
seven acres per megawatt imply roughly two to 2.8 square kilometres 
if the entire system were ground-mounted. A ten-square-kilometre 
territory could physically host it, but dedicating a quarter of the land 
to panels may be undesirable. Rooftops, parking canopies, 
brownfields, agrivoltaics, regional wind, and grid exchange reduce 
pressure. 

Generation is not reliability. One day of average electricity use is 
about 329 megawatt-hours. Four days is more than 1.3 
gigawatt-hours, an immense battery if storage is interpreted 
narrowly. A resilient system would combine short-duration batteries, 
thermal storage, flexible loads, vehicle charging, geographic exchange, 
seasonal planning, and some firm generation. The quantitative lesson 
is that energy abundance is plausible, but isolated self-sufficiency is 
expensive. Networks remain valuable. 

Artificial intelligence is not currently the dominant global 
electricity load, though its growth and local concentration matter. 
The IEA estimated that data centers consumed about 460 
terawatt-hours in 2024 and projected more than 1,000 
terawatt-hours by 2030 in a base case. Data centers can stress local 
grids and accelerate fossil generation when clean capacity and 
transmission lag. A constructive society should therefore treat 
computational efficiency as part of resource policy. Models should be 
matched to tasks; local inference should be used where appropriate; 
and communities should know the energy and hardware 
implications of their digital systems. 
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Water: The Difference Between Drinking and 
Growing 
Water exposes the limits of universal design. A lake is a small 
intervention in a wet climate and a permanent energy and 
evaporation commitment in a desert. A garden that copies humid 
aesthetics into arid regions may be technically possible and 
ecologically foolish. 

Global water use is dominated by agriculture. FAO data place 
agriculture at roughly seven-tenths of withdrawals, with industry 
and municipal use accounting for the rest. UN-Water reports that 
about 2.2 billion people still lack safely managed drinking water and 
that roughly half the world's population experiences severe water 
scarcity during at least part of the year. Any vision of decorative 
abundance must begin with this injustice. 

For 10,000 residents using 150 litres of household water per day, 
annual demand is about 547,500 cubic metres. Modern seawater 
reverse osmosis commonly uses roughly 2.5 to 5.5 kilowatt-hours per 
cubic metre, depending on plant, salinity, recovery, pretreatment, 
and delivery. Producing the settlement's domestic water entirely 
through desalination would therefore use about 1.4 to three 
gigawatt-hours per year, around one to 2.5 percent of the assumed 
electricity budget before pumping and distribution. This is 
significant but not prohibitive for a coastal community with clean 
power. 

Food changes the calculation. UN-Water gives an approximate 
range of 2,000 to 5,000 litres per person per day for the water used to 
produce food. For 10,000 people, this corresponds to 7.3 to 18.25 
million cubic metres per year. Desalinating that volume at the same 
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energy range would consume about 18 to 100 gigawatt-hours 
annually. At the upper end, food water alone approaches the 
settlement's entire electricity budget. 

The correct response is not despair but design. Food systems 
combine rainfall, green water stored in soil, irrigation, trade, crop 
choice, diet, controlled environments, wastewater reuse, and loss 
reduction. It can be ecologically rational for water-rich regions to 
export some crops to arid regions. Local food production should 
prioritize resilience, freshness, cultural value, and efficient use rather 
than ideological autarky. 

Open water must also be budgeted. A lake of ten hectares with an 
average depth of three metres contains 300,000 cubic metres. Filling 
it once by desalination at 3.5 kilowatt-hours per cubic metre would 
take about 1.05 gigawatt-hours, but annual evaporation could 
require a substantial recurring supply depending on climate. 
Wetlands, shaded channels, seasonal ponds, reclaimed-water 
landscapes, and native vegetation may produce greater beauty and 
biodiversity per unit of water than a large exposed lake. 

Land, Earth, and the Violence of Moving Matter 
Robotic earthmoving can make terrain design cheaper, but cheap 
excavation can become a form of ecological violence. One square 
kilometre reshaped by an average depth of half a metre involves 
500,000 cubic metres of material. At a rough bulk density of 1.5 
tonnes per cubic metre, that is 750,000 tonnes of earth. The energy 
used by machinery may be manageable relative to annual electricity, 
especially with short haul distances and efficient equipment. The 
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disturbance to soil horizons, drainage, habitat, archaeology, and 
carbon can be far more consequential. 

The safest landscape design begins with existing form. It reads 
slopes, water, wind, vegetation, geology, and previous land use, then 
intervenes minimally to create large experiential effects. A path can 
reveal a view without moving a hill. A small check dam can restore 
moisture without creating a reservoir. Reused stone can terrace a 
slope. Native canopy can change microclimate over time. The aim is 
not to prove dominion by remaking every contour. 

The ETH robotic landscape and dry-stone wall experiments are 
important precisely because they use found material and adaptive 
placement. A doctoral assessment reported potential emissions 
reductions of more than 40 percent for the demonstrated dry-stone 
method relative to functionally comparable concrete structures 
under the studied conditions. Such results are application-specific, 
but the direction is valuable: autonomy can make low-processing, 
irregular materials economically tractable. 

Construction should therefore follow a material hierarchy. First 
preserve what exists. Then repair. Then reuse components. Then use 
local low-processing materials. Then use recycled industrial materials. 
Use virgin high-impact materials where their structural or longevity 
benefits justify them. This hierarchy is not absolute; a durable 
engineered material can be better than repeated failure. It is a 
decision order that resists the assumption that new is normal. 
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Minerals, Electronics, and the Hidden Machine 
World 
A landscape of robots appears green at the surface and 
mineral-intensive underneath. Motors, power electronics, sensors, 
batteries, networks, solar panels, transformers, and computers 
require copper, aluminum, silicon, lithium, nickel, cobalt, graphite, 
rare earth elements, steel, glass, polymers, and many specialty 
materials. Mining and refining can damage water, habitats, workers, 
and communities. Supply chains are also geographically 
concentrated, creating strategic vulnerability. 

The International Energy Agency has warned that concentration 
in critical mineral refining remains high and in some cases has 
increased. Demand for several energy-transition minerals is expected 
to grow strongly. Recycling can reduce the need for new mines, but it 
cannot supply a rapidly expanding stock by itself because much 
material remains in use for decades. The early transition necessarily 
requires primary production alongside better design and recycling. 

The most important local response is longevity. A robot designed 
for twenty years of service with replaceable modules, open 
diagnostics, standard bearings, and recoverable materials has a 
different footprint from a sealed machine replaced every four years. 
Software support is part of physical durability. A mechanically sound 
device becomes waste if authentication servers close or proprietary 
updates end. 

Right-to-repair policy is therefore ecological infrastructure. So are 
open standards, parts libraries, public technical education, 
remanufacturing workshops, and shared inventories. The Second 
Garden should be surrounded not by invisible logistics alone but by 
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visible cultures of maintenance. The repair workshop is as important 
as the orchard. 

Waste and the False Closure of Recycling 
Circularity is often represented as a perfect loop. Real materials 
degrade, mix, disperse, and become contaminated. Recycling 
consumes energy and rarely returns every input at equal quality. 
Some biological materials can safely cycle through ecosystems; some 
technical materials require controlled recovery; some substances 
should be phased out because safe circulation is too difficult. 

Municipal solid waste was estimated by UNEP at roughly 2.1 
billion tonnes in 2023 and could rise to 3.8 billion tonnes by 2050 
without stronger action. For a community of 10,000, a simple 
global-average calculation based on current totals yields around 
2,600 tonnes per year, though actual waste varies widely by income, 
policy, tourism, and accounting. Preventing waste is more valuable 
than sorting it after production. 

A local material ledger should record major stocks and flows: 
buildings, machines, batteries, soils, water, nutrients, imported 
goods, recovered components, and residual waste. The goal is not 
total surveillance of household life. It is public accountability for 
collective metabolism. Projects should disclose expected service life, 
maintenance needs, embodied impacts, and end-of-life plans before 
approval. 

Such ledgers also protect against political spectacle. A leader can 
announce a beautiful project while concealing that it consumes the 
maintenance budget of the next generation. A public stock-flow 
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model reveals whether the community is accumulating durable 
capability or merely borrowing beauty from the future. 

Biodiversity and the Difference Between Green 
and Alive 
A landscape can be visually green and ecologically poor. Lawns, 
ornamental monocultures, artificial lakes, and rows of identical trees 
may satisfy a superficial image of paradise while displacing habitat 
and consuming water, chemicals, and maintenance. Biodiversity 
depends on structural complexity, native and compatible species, 
connectivity, disturbance regimes, soil, dead wood, water quality, and 
time. 

The global biodiversity assessment led by IPBES documented 
severe and accelerating declines driven by land-use change, direct 
exploitation, climate change, pollution, and invasive species. 
Technological abundance can reduce pressure by increasing 
agricultural efficiency, substituting materials, monitoring ecosystems, 
and restoring land. It can also accelerate conversion and 
intensification. 

The Second Garden should be designed as habitat shared with 
other species, not scenery surrounding humans. Some areas should 
be intensively used; others lightly managed; others left alone. Wildlife 
corridors and watershed functions may cross community boundaries 
and require regional governance. Robots should often withdraw 
rather than intervene. 

Beauty itself can be educated. A culture trained only to value 
manicured symmetry will experience living complexity as disorder. A 
mature garden aesthetic can learn to see seasonal change, decay, 
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insects, wet ground, uneven growth, and dark habitat as forms of 
richness. The deepest technological achievement may be a change in 
perception: the ability to desire what the living world can sustain. 

Table 3. Quantitative sketch of a 10,000-person constructive 
community 

Dimension Question or implication 

System Illustrative scale and implication 

Electricity 120 GWh per year, equal to 12 MWh per person and an average 
load of 13.7 MW. This supports a comfortable, electrified 
society but demands efficiency and reliable low-carbon supply. 

Solar generation About 76 MW at an 18 percent capacity factor; nearly 100 MW 
with 30 percent overbuild. Ground-mounted land at five to 
seven acres per MW would be about two to 2.8 km2. 

Short-term resilience One average day of electricity is about 329 MWh. Multi-day 
battery-only autonomy would be large and costly, favoring 
mixed storage, flexible demand, firm supply, and grid exchange. 

Domestic water About 547,500 m3 per year at 150 litres per person per day. 
Seawater desalination could use roughly 1.4 to 3 GWh per year 
before distribution. 

Food water An equivalent of 7.3 to 18.25 million m3 per year at 2,000 to 
5,000 litres per person per day. Brute-force desalination could 
require about 18 to 100 GWh, demonstrating the need for 
rainfall, reuse, trade, crop choice, and soil management. 

Municipal waste Roughly 2,600 tonnes per year at a global-average rate derived 
from UNEP totals. Prevention, reuse, repair, composting, and 
high-quality recovery remain necessary. 

Managed territory Ten km2 gives 1,000 m2 per person, but land must support 
habitat, water, energy, food, access, housing, and regional 
ecological functions. Geometry alone does not prove 
sufficiency. 
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Rewilding as the Other Half of Post-Scarcity 
Post-scarcity becomes ecologically credible only when it changes 

the spatial bargain between civilization and the rest of life. The usual 
image of progress spreads infrastructure outward: more roads, more 
suburbs, more extraction zones, more fenced recreational landscapes, 
more distant sacrifice areas that remain invisible to consumers. A 
constructive Eden should reverse part of that logic. Human 
settlements can become intensely designed, comfortable, and 
beautiful while the matrix between them becomes less designed and 
more ecologically autonomous. 

Calling this matrix jungle would be picturesque but scientifically 
wrong. The planet does not want to become one forest. Healthy wild 
systems include wetlands, grasslands, savannas, deserts, scrub, 
tundra, rivers, coasts, reefs, old-growth forests, and cultural 
landscapes shaped for centuries by Indigenous and local stewardship. 
Rewilding in this book means restoring ecological function, 
connectivity, and room for non-human processes, not imposing a 
universal visual aesthetic. The garden belongs where humans 
deliberately live; the wider living world should not be forced to 
resemble our garden. 

This distinction offers a different interpretation of post-scarcity. 
The objective is not an unlimited quantity of built surface. It is an 
abundance of access to high-quality inhabited places. If robotic 
construction makes ordinary terrain capable of becoming beautiful, 
safe, shaded, walkable, water-sensitive, and socially rich, then some 
positional pressure on rare coastlines, intact valleys, and other 
exceptional sites may decline. The important word is may. Cheaper 
construction can also generate a rebound effect: when moving earth 
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and erecting structures become inexpensive, society may simply 
consume more land. Beauty without a land budget becomes 
automated sprawl. 

A plausible constitutional rule is therefore to couple constructive 
capacity with a territorial ledger. Consider again the hypothetical 
community of 10,000. If its buildings, streets, public gardens, 
workshops, reservoirs, and intensively managed food or recreation 
spaces occupy about 10 square kilometres, that is 1,000 square 
metres of directly managed settlement landscape per resident. If the 
same community assumes stewardship obligations over another 40 
square kilometres whose primary purpose is ecological function and 
connectivity, four fifths of the immediate 50-square-kilometre 
envelope remains non-urban. This is an illustration, not a universal 
optimum, and it cannot hide remote impacts. Imported food, 
metals, electronics, cement, timber, and fuels still carry land and 
ecological footprints that must be recorded elsewhere in the ledger. 

Food is the difficult part. FAO land statistics place global 
agricultural land at roughly one third of the world’s land area, with 
around 1.6 billion hectares of cropland and more than 3 billion 
hectares of permanent meadows and pastures in recent reporting. 
FAO also reports that agriculture accounts for more than 70 percent 
of global freshwater withdrawals and that a large share of 
human-induced land degradation occurs on agricultural land. A 
civilization cannot rewild meaningfully by making cities denser while 
leaving food systems untouched. Diet, waste, yield, soil health, 
grazing, fertilizer cycles, water management, and the geography of 
production are central design variables. 
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Technology can help, but each solution has a domain. 
Controlled-environment agriculture can reduce land or water 
demands for some high-value crops and can move production closer 
to consumers, yet it requires structures, energy, nutrients, and capital 
and is not a universal replacement for fields, orchards, grazing 
systems, or fisheries. Precision methods can reduce some inputs but 
can also lock farmers into proprietary platforms. Robotic weeding 
can reduce herbicide use in some systems while increasing machinery 
and compute dependence. The correct question is never whether a 
technology is green in isolation. It is which ecological pressure it 
reduces, which new dependencies it creates, and what happens when 
scaled. 

The post-scarcity settlement therefore needs two kinds of beauty. 
One is intentionally human: terraces, canals, courtyards, workshops, 
tree-lined streets, public baths, orchards, architecture, sculpture, 
playgrounds, and local lakes where the hydrology allows them. The 
other is the beauty of relinquishment: a wetland that floods without 
permission, a forest with dead wood, a grassland that is not converted 
into a lawn, a river corridor wide enough to migrate, a dark night 
without decorative light. The first beauty is produced. The second is 
protected from our need to produce. 

The Convention on Biological Diversity’s global framework sets 
2030 goals for conserving at least 30 percent of land, inland waters, 
coastal areas, and seas, and for placing at least 30 percent of degraded 
ecosystems under effective restoration. Those are political targets 
rather than a final theory of how much wild nature is enough. For 
the Second Garden they function as a minimum directional signal: 
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technological abundance should buy ecological room, not merely 
accelerate the conversion of living systems into assets. 

Dependence, Failure, and Graceful Degradation 
A society can look post-scarce during normal operation and 

become brutally scarce during failure. This is the central danger of 
technological dependence. Water may be abundant because pumps, 
membranes, sensors, treatment chemicals, control software, power 
electronics, and a stable grid cooperate invisibly. Food may be 
abundant because refrigeration, fertilizers, logistics, payment 
systems, weather forecasts, machine parts, and global trade work on 
time. When a sufficiently central layer fails, abundance can disappear 
faster than the population can relearn the practices it replaced. 

The correct alternative is not autarky. Complex civilization is 
powerful precisely because people and regions specialize. A hospital 
should not manufacture its own semiconductors, and every village 
need not smelt steel. The target is survivable interdependence: 
dependence that is visible, diversified, contractually bounded, and 
capable of graceful degradation. A system is gracefully degrading 
when failure reduces comfort and throughput before it threatens life, 
rights, or institutional continuity. 

The 10,000-person scenario makes this measurable. At 150 litres 
of domestic water per person per day, ordinary demand is about 
1,500 cubic metres each day. Three days of domestic water 
correspond to roughly 4,500 cubic metres; fourteen days to about 
21,000. A settlement need not store all of this as treated drinking 
water, and local wells, rain capture, reuse, or gravity systems can 
change the calculation. The point is to express resilience in physical 
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units rather than adjectives. How many hours of safe water remain 
after grid loss? Which valves still work manually? Which treatment 
stages require imported consumables? 

Electricity exposes the same question. A community using 120 
gigawatt-hours per year averages about 329 megawatt-hours per day. 
Providing three full days of average demand from batteries alone 
would require roughly 986 megawatt-hours of usable storage, before 
reserve margins and losses. That may be unnecessarily expensive. If 
emergency operation can reduce demand to one quarter while local 
solar, wind, hydro, geothermal, biomass, or firm generation 
continues, the storage problem changes radically. Resilience is 
therefore an architectural property of generation diversity, demand 
shedding, thermal storage, local controls, black-start capability, and 
social agreement about what remains essential. 

Digital dependence is more subtle because it often fails as 
permission rather than physics. A pump may be mechanically sound 
but refuse to start because a certificate expired. A tractor may 
become difficult to repair because diagnostic software is proprietary. 
A public archive may technically exist while authentication depends 
on a remote identity provider. A civic robot may have all necessary 
parts yet stop when its cloud planner is unavailable. The Second 
Garden should treat firmware keys, documentation, model weights 
or substitutes, local compute, maps, configuration data, and repair 
knowledge as resilience assets comparable to spare bearings and water 
tanks. 

This implies a low-technology floor under high technology. 
Critical infrastructure should support local or manual modes where 
feasible; public systems should avoid single proprietary clouds; 
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communities should keep offline copies of essential procedures and 
data; interfaces should be standardized enough that replacement 
vendors can enter; and maintenance skills should be continuously 
practiced rather than archived as ceremonial knowledge. NIST’s 
work on cybersecurity and community resilience is relevant here not 
because a garden is a data centre, but because modern infrastructure 
is a web of interdependent physical and digital services whose 
recovery paths must be designed before failure. 

Dependence also changes politics. The actor who can switch a 
system off may hold more power than the actor who nominally owns 
it. Subscription licenses, remote attestation, centralized identity, 
mandatory telemetry, safety certification, and proprietary 
maintenance can each be reasonable in isolation. Combined, they 
can turn a community’s material abundance into revocable 
permission. Constitutional design should therefore ask a simple 
question of every critical technology: who can make it stop, for how 
long, under what due process, and what can the community do next 
without asking that actor again? 

The best technological civilization is not the one that can live 
without technology. It is the one that can lose pieces of technology 
without immediately losing civilization. 
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Chapter 9: Predators in the 
Garden 

 

A society that reduces material scarcity does not eliminate strategic 
conflict. It changes its objects. When grain is scarce, power controls 
the granary. When housing is scarce, power controls land and 
permission. When information is scarce, power controls the archive 
or transmitter. When content becomes abundant, power controls 
attention, authentication, and ranking. When robots can build, 
power may control machine access, software, energy, insurance, 
standards, and the definition of acceptable risk. 

This migration of scarcity is why utopias fail when they focus 
only on production. Human conflict does not arise from one cause. 
Material deprivation matters enormously, but so do relative status, 
coalition, fear, grievance, identity, humiliation, and the pleasures of 
domination. A well-fed society can remain cruel. A beautiful place 
can become a stage on which exclusion is performed more elegantly. 

The Dark Triad as a Limited Lens 
Psychologists use the term Dark Triad for three overlapping but 
distinct subclinical trait clusters: narcissism, Machiavellianism, and 
psychopathy. In simplified form, narcissism concerns grandiosity, 
entitlement, and a strong need for admiration; Machiavellianism 
concerns strategic manipulation and cynical instrumentalism; 
psychopathy concerns callousness, low remorse, impulsivity, or 
fearless dominance depending on the measure. The original 
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literature emphasized that the traits overlap but should not be 
treated as identical. 

The concept is useful because it names strategies that appear 
repeatedly in organizations and politics. A person may seek status 
through spectacle, manipulate alliances, exploit trust, ignore harms, 
or take risks that others avoid. Reviews of workplace research 
associate Dark Triad traits with counterproductive behavior and 
complex leadership effects. Some traits can aid emergence or 
short-term performance in particular environments while damaging 
teams, ethics, or long-term reliability. 

The concept is also easy to misuse. It is not a licence to diagnose 
historical figures at distance, classify entire elites, or explain states and 
religions as products of abnormal personalities. Measures differ; 
traits are dimensional; context affects behavior; leadership selection is 
complex; and much institutional harm is produced by ordinary 
conformity, incentives, and fragmented responsibility. A society 
obsessed with detecting evil personalities may create a paranoid 
screening regime that becomes another tool of domination. 

The practical conclusion is institutional rather than diagnostic. 
Assume that some people will pursue manipulative, grandiose, or 
callous strategies, that many ordinary people will sometimes imitate 
those strategies when rewarded, and that no screening system will 
identify all risk. Build systems in which destructive strategies are 
visible, reversible, and unable to capture every dependency at once. 
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Why Extractive Systems Select for Certain 
Strategies 
Institutions are environments of selection. A court that rewards 
flattery promotes skilled flatterers. A company that treats every 
relationship as a transaction advances people comfortable with 
instrumental behavior. A security apparatus that prizes secrecy and 
threat inflation will elevate those willing to manufacture certainty. A 
religious hierarchy that equates doubt with disloyalty can reward 
performative conviction. A political media system driven by outrage 
promotes actors who generate conflict efficiently. 

This does not mean everyone inside becomes identical. 
Institutions contain resistance, professional ethics, friendship, care, 
and competing subcultures. But selection changes the statistical 
composition of authority. People who find a system morally 
intolerable leave or stagnate; those who adapt rise. Over time, the 
institution can mistake the traits it selected for universal human 
nature. 

Extractive states historically combined protection with 
appropriation. They taxed populations, mobilized labor, fought 
neighbors, and financed public works. Religious institutions could 
legitimate rulers, restrain them, or compete with them. Elites often 
supplied coordination and long-term projects that fragmented 
communities could not easily provide. The problem was not 
hierarchy in the abstract. It was the conversion of temporary 
function into hereditary entitlement and unreviewable power. 

Modern abundance systems create new selection pressures. The 
operator who controls a robotic fleet may claim that only experts can 
understand safety. The model provider may define transparency as a 
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security risk. The energy manager may manufacture emergency 
pricing. The platform may present lock-in as convenience. The 
community leader may use aesthetic vision to override dissent. Each 
claim can contain truth, which makes capture more difficult to 
recognize. 

Predicted Strategies in a World of Constructive 
Automation 
The first likely strategy is artificial scarcity. If machines make 
housing, landscaping, or infrastructure cheaper, incumbent owners 
may restrict land, permits, standards, financing, or network access so 
that prices remain high. Scarcity will be defended as safety, heritage, 
environmental protection, or quality control. These concerns are 
often legitimate. Capture occurs when they are applied selectively to 
prevent alternatives while allowing privileged development. 

The second strategy is chokepoint ownership. A community may 
own visible machines but depend on proprietary models, 
authentication servers, replacement modules, insurance 
certifications, or cloud maps. Control moves to the least visible 
indispensable layer. The historical analogy is a colony that owns fields 
but not shipping, credit, or legal recognition. 

The third strategy is security fusion. Leaders may argue that 
energy, robots, identity, communication, and policing must be 
centrally coordinated to prevent sabotage. Integration improves 
response but creates a command system capable of shutting down 
dissent. Temporary emergency access becomes permanent. Threat 
intelligence becomes a political resource. 
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The fourth strategy is narrative capture. When basic goods are 
secure, legitimacy will depend increasingly on meaning. Ambitious 
actors may monopolize collective identity, present themselves as 
founders or protectors of the garden, and define critics as enemies of 
the community's beauty. Public art, history, ritual, and education can 
become instruments of personal immortality. 

The fifth strategy is prestige enclosure. Beautiful spaces may be 
abundant in physical terms but ranked through exclusive access, 
algorithmic visibility, or symbolic authenticity. A community could 
create public lakes and then reserve the best times, views, events, or 
residences for insiders. Status systems regenerate scarcity by turning 
common goods into markers of distinction. 

The sixth strategy is externalization. A locally pristine settlement 
may rely on distant mines, low-paid data workers, hazardous 
recycling, displaced communities, or military protection of supply 
lines. Leaders can celebrate local sustainability while hiding the 
imperial perimeter. Material ledgers and supply-chain rights are 
needed precisely because visual inspection of the garden is 
insufficient. 

The seventh strategy is moralized sabotage. Groups that lose 
status may attack infrastructure not for material gain but to prove 
that the new order is illegitimate. Others may provoke failure to 
justify restoration of centralized authority. Because automated 
systems are complex, small disruptions can be narrated as evidence 
that democracy, openness, or local control is impossible. 
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Institutional Design Against Capture 
The first defense is separation of powers among technical systems. 
No actor should control identity, energy, machines, security, and 
public communication simultaneously. These functions can 
cooperate through explicit protocols while retaining independent 
governance. Emergency coordination should require multiple keys, 
produce immutable public logs, and expire automatically. 

The second defense is reciprocal transparency. Communities need 
visibility into public budgets, resource flows, model assumptions, 
procurement, machine schedules, exceptions, and conflicts of 
interest. Officials also need enough information to manage safety and 
fraud. Transparency should be designed to expose power without 
exposing vulnerable individuals. Open public records and strong 
personal privacy are complements, not opposites. 

The third defense is contestability. Residents must be able to 
challenge plans, obtain reasons, introduce alternatives, and appeal 
decisions to institutions that do not report to the original 
decision-maker. Automated recommendations should include 
uncertainty, supporting evidence, and the consequences of 
alternative choices. A right to explanation without a right to change 
is ceremonial. 

The fourth defense is polycentric ownership. Essential 
infrastructure can be divided among municipal, cooperative, 
household, regional, and independent public-interest entities. 
Diversity increases coordination costs but reduces catastrophic 
capture. Ownership should be matched to scale: a watershed cannot 
be governed by one street, while a neighborhood workshop need not 
be administered by a national ministry. 
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The fifth defense is institutionalized exit. Data, designs, accounts, 
identities, and service histories should be portable. Machines should 
use open interfaces. Communities should be able to contract with 
different providers or operate critical functions locally. Exit is not a 
substitute for voice - poorer residents may have fewer options - but 
credible exit disciplines monopolies. 

The sixth defense is rotation and sortition. Elections are necessary 
in many contexts but favor campaigning, coalition, charisma, and 
fundraising. Some oversight bodies can include randomly selected 
citizens supported by expert staff. Terms should be limited; 
cooling-off periods should constrain movement between regulator 
and contractor; and permanent professional administrations should 
be audited by bodies they do not appoint. 

The seventh defense is Ostromian commons governance. Elinor 
Ostrom's work showed that communities can sustain shared 
resources when boundaries are clear, rules fit local conditions, 
affected users participate in rule-making, monitoring is accountable, 
sanctions are graduated, conflicts can be resolved cheaply, rights to 
organize are recognized, and larger systems are nested across levels. 
These are not magical rules. They are a disciplined alternative to the 
claim that every commons must be privatized or centrally 
commanded. 

The eighth defense is a public option for competence. Formal 
rights mean little when only private actors can afford engineers, 
lawyers, models, and auditors. Communities need independent 
technical institutions capable of evaluating projects and representing 
diffuse interests. Expertise should not be abolished; it should be 
made answerable and plural. 
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Religion, Meaning, and the Temptation to 
Manufacture Obedience 
A society of material abundance will still need rituals, narratives, 
moral education, and encounters with transcendence. People do not 
live by infrastructure alone. Shared meaning supports sacrifice for 
future generations, care for places, and restraint in the face of desire. 
Secular systems often recreate religious functions through 
nationalism, ideology, brands, movements, or technological destiny. 

The danger appears when meaning becomes a monopoly tied to 
material access. If belonging to the community requires affirming 
one doctrine, the garden becomes a test of purity. If leaders claim 
sacred status, criticism becomes desecration. If ecological rules are 
treated as unquestionable revelation rather than revisable knowledge, 
science and democracy both suffer. 

The alternative is not sterile neutrality. Communities can 
cultivate strong traditions while protecting plural conscience and 
institutional dissent. Rituals can celebrate restoration, maintenance, 
harvest, repair, remembrance, and hospitality. Founders can be 
honored without becoming owners of history. The sacred can attach 
to the continuity of life rather than the infallibility of authority. 

A mature society distinguishes loyalty from obedience. Loyalty 
protects the community's capacity to correct itself. Obedience 
protects the current command. The Second Garden will need 
citizens loyal enough to criticize it before its failures become 
irreversible. 
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Status After Scarcity 
Positional competition cannot be eliminated by producing more 
goods. If status means being above others, universal status is logically 
impossible. A society that ignores this will watch rank reappear 
through fashion, education, access, beauty, influence, or moral 
prestige. 

The response is to diversify status and tie it to contribution. 
People can gain recognition as builders, caregivers, teachers, 
scientists, artists, athletes, mediators, ecologists, hosts, historians, 
maintainers, explorers, and reliable citizens. Multiple status systems 
reduce the value of capturing one hierarchy. Recognition should be 
revocable, specific, and separated from control over basic resources. 

Public honor can reward those who create options for others 
rather than those who accumulate exclusion. A beautiful house earns 
admiration; a beautiful public path earns a different and perhaps 
greater form. A difficult scientific or artistic achievement can remain 
competitive without making food or shelter contingent on victory. 

This does not abolish envy or domination. It changes the field on 
which they operate. The aim is to make destructive status strategies 
less profitable and constructive ambition more visible. The garden 
needs not only walls against predators but flowers that attract 
ambition toward useful work. 

Table 4. Capture risks and constitutional responses 

Dimension Question or implication 

Capture strategy Constitutional response 
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Dimension Question or implication 

Artificial scarcity 
through land, 
permits, finance, or 
standards 

Transparent scarcity tests, time-limited restrictions, 
independent appeal, public land trusts, and a presumption in 
favor of safe constructive capacity. 

Chokepoint 
ownership of 
software, identity, 
parts, or certification 

Open interfaces, right to repair, data portability, multiple 
suppliers, public reference implementations, and local 
degraded-operation modes. 

Security fusion and 
permanent 
emergency 

Partitioned control, multi-key authorization, public audit trails, 
judicial review, automatic expiry, and independent incident 
investigation. 

Narrative and 
founder capture 

Plural cultural institutions, protected dissent, rotating public 
rituals, archival transparency, and no material penalty for 
conscience. 

Prestige enclosure of 
common beauty 

Guaranteed public access, transparent scheduling, limits on 
privatization, distributed amenities, and recognition for 
stewardship rather than exclusion. 

Externalization to 
distant workers and 
ecosystems 

Consumption-based material accounts, supplier due diligence, 
repair and recycling obligations, and rights for affected 
communities across the supply chain. 

 

How Predation Adapts to Abundance 
Abundance does not remove predatory strategies; it changes their 

target. When food, shelter, energy, and manufactured objects 
become cheaper, a rational extractor seeks the new bottlenecks. 
These may be access rights, identity, land-use permissions, safety 
certificates, software signing keys, model rankings, payment rails, 
insurance, scarce attention, or the legal authority to define an 
emergency. The most profitable property in a post-scarcity system 
may be the gate rather than the garden. 
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This is the strategic reason to discuss Dark Triad traits cautiously 
but seriously. The psychological constructs of narcissism, 
Machiavellianism, and psychopathy are imperfect, overlapping, and 
unsuitable for diagnosing political opponents. Yet the behaviors they 
name - status hunger, instrumental manipulation, low empathy, 
willingness to exploit trust - are recognizable strategies. A 
high-capability technological environment can magnify their leverage 
if one person or faction can silently convert a software permission 
into physical exclusion. 

The adaptive move is predictable. A would-be monopolist can 
manufacture artificial scarcity by making interoperability difficult. A 
political entrepreneur can increase the value of central protection by 
exaggerating or provoking threats. A platform can offer convenience 
until exit becomes expensive, then transform dependence into rent. 
A leader can define loyalty as safety and dissent as sabotage. None of 
these strategies requires comic-book evil. They can emerge 
incrementally from ordinary incentives, emergency exceptions, 
mergers, procurement convenience, and the public desire for 
someone to be responsible. 

The defense is less dramatic than the threat. Separate authority 
over identity, energy, land, finance, police power, and machine 
control. Require transparent logs for public infrastructure without 
turning citizens themselves into permanently logged subjects. 
Preserve competing implementations and the legal right to fork or 
replace critical software. Use antitrust, public options, cooperative 
ownership, independent courts, fixed emergency sunsets, and 
genuine local exit where externalities permit it. Above all, avoid 
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architectures in which one credential, one model, one company, or 
one ministry can turn ordinary life off. 

Predatory personalities will still seek prestige and control. The 
realistic objective is not to eliminate them from the gene pool, 
culture, or institutions. It is to lower the return on domination and 
raise the return on visible contribution. A garden protected only by 
the virtue of its gardener is already lost. 
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Chapter 10: The Local Eden - A 
Constructive Utopia 

 

Imagine a region not as a finished plan but as a living editor. The 
inhabited areas are compact enough to preserve habitat and reduce 
transport, yet no single architectural doctrine rules them. One village 
grows around a restored wetland and timber workshops. Another 
occupies terraces built with local stone. A former industrial site 
becomes a dense district of housing, laboratories, performance 
spaces, and gardens under solar canopies. The differences are not 
branded themes purchased from a developer. They are the 
accumulated expression of local climate, material, memory, and 
experiment. 

Autonomous machines work in the background. Small robots 
inspect drainage, vegetation, roofs, and paths. Larger machines are 
scheduled for excavation, lifting, forestry, and emergency work. They 
move slowly around people and operate under explicit spatial 
permissions. Every intervention has a public record linking the 
design, material source, energy estimate, ecological model, decision 
process, and maintenance obligation. Residents can see not only 
what a place looks like but what keeps it alive. 

The Territory as a Shared Work of Art 
Modern development often separates utility from beauty. 
Infrastructure is hidden or treated as an engineering necessity, while 
beauty is added later as decoration. The Local Eden joins them. 
Water retention becomes wetland habitat and public space. Solar 
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canopies provide shade. Retaining walls use local stone and create 
terraces. Food systems become seasonal landscapes. Repair 
workshops become civic institutions rather than peripheral sheds. 

This integration is possible because digital planning can 
coordinate many constraints simultaneously: structural safety, water 
flow, habitat, accessibility, energy, maintenance, cost, and visual 
form. The danger is that optimization produces a sterile total design. 
The remedy is incompleteness. Plans should leave space for 
unprogrammed use, succession, informal paths, later generations, 
and species whose value is not captured by the model. 

A beautiful territory is not one in which every surface has been 
designed. It is one in which designed and undesigned processes 
coexist legibly. Residents can recognize the old river course, the 
repaired quarry, the forest left to age, the path built after children 
repeatedly crossed a field, and the wall made from a demolished 
warehouse. Beauty becomes historical depth rather than visual 
perfection. 

This model also reduces the scarcity of exceptional places. Today, 
a small number of historic centers, coastlines, parks, and affluent 
districts absorb enormous demand because ordinary environments 
are neglected. If every community can create distinctive public 
beauty, the pressure to consume rare places may fall. Travel remains 
valuable because cultures and ecosystems differ, but dignity no 
longer requires escape from one's own surroundings. 

A Day in the Second Garden 
The utopia becomes credible when described at the scale of ordinary 
life. A resident wakes in a well-insulated building that uses little 
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energy and can be repaired with documented components. The 
street is shaded, quiet, and accessible. Food comes partly from 
regional farms, partly from controlled environments and local 
gardens, and partly through trade. The public system does not 
promise that every item is local; it makes dependencies visible and 
resilient. 

Work is diverse. Some people care for children, older residents, 
habitats, machines, archives, visitors, or institutions. Others research, 
design, teach, produce, perform, mediate, repair, or explore. 
Automation reduces dangerous and repetitive labor, but society does 
not treat paid employment as the only source of legitimacy. Basic 
material security gives people the bargaining power to refuse 
degrading work. 

Projects are proposed through a public design process. An AI 
assistant can translate an idea into alternatives, identify constraints, 
estimate resources, and display precedents. Independent systems 
critique the proposal. Residents inspect simulations and small 
physical trials. Experts certify safety within a domain but do not own 
the political decision. A randomly selected citizens' panel may review 
distributional effects. The final authorization has an expiry if work 
does not begin or evidence changes. 

Children encounter technology as a civic medium. They learn 
ecology by monitoring a stream, mechanics by repairing simple 
machines, computation by inspecting models, and history by tracing 
the materials in buildings. The goal is not to make everyone an 
engineer. It is to prevent technical systems from becoming 
priesthoods whose authority depends on incomprehension. 
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Conflict remains. Residents disagree about noise, density, species, 
tradition, risk, migration, privacy, and beauty. The society is not 
harmonious because people become identical. It is peaceful because 
disagreement does not threaten access to food, shelter, health, or 
voice, and because institutions make coercive escalation difficult. 

The Constitution of Constructive Capacity 
A Local Eden requires rights that industrial constitutions rarely 
articulate. The first is a right to material security: reliable access to 
water, energy, shelter, sanitation, communication, and mobility 
sufficient for participation. This is not a right to unlimited 
consumption. It is protection against essential goods being used as 
instruments of personal obedience. 

The second is a right to repair and understand. Owners and 
communities must be able to maintain essential machines, inspect 
their behavior, obtain parts, and continue safe operation when a 
vendor disappears. Security exceptions must be specific and 
reviewable rather than universal excuses for closure. 

The third is a right to propose and build. Residents should have 
access to technical assistance and shared tools for lawful projects. 
Planning systems should distinguish genuine ecological or safety 
limits from scarcity maintained for incumbent advantage. Rejection 
should include reasons and feasible pathways to revision. 

The fourth is a right to ecological continuity. No local majority 
may destroy critical habitat, poison shared water, or transfer 
irreversible costs to others without standing and remedy. 
Non-human life cannot vote, so institutions must represent 
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long-term and ecological interests through guardians, scientific 
bodies, law, and regional agreements. 

The fifth is a right to exit and fork. Individuals can move without 
losing identity, savings, credentials, or access to basic services. 
Communities can replace providers, adopt alternative models, and 
reorganize governance within broader rights. Designs and public 
records use interoperable formats. 

The sixth is a right to cognitive sovereignty. People know when 
AI mediates important decisions, can access relevant reasons and 
evidence, and are not compelled to use one proprietary assistant for 
civic life. Private thought, association, and dissent remain protected 
from continuous behavioral extraction. 

The seventh is a duty of maintenance. Rights to build create 
obligations to care. Projects must reserve resources for inspection, 
repair, adaptation, and decommissioning. Communities cannot gain 
prestige from construction while leaving future residents with 
hidden liabilities. 

These rights form a constitution because they distribute power, 
not merely benefits. They make abundance contestable. A 
benevolent authority might provide the same services for a 
generation; a constitution protects them when authority changes. 

Replacing Scarcity Without Erasing Difficulty 
Humans need challenge, but challenge need not be hunger, 
homelessness, war, or humiliating dependence. A society that 
eliminates every difficulty would impoverish agency, yet the historical 
alternative has been to preserve involuntary suffering so that life feels 
serious. This is a moral failure of imagination. 
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Difficulty can be chosen, bounded, and meaningful. Scientific 
problems, artistic disciplines, athletic competition, ecological 
restoration, exploration, games, craftsmanship, care, and public 
service provide resistance. They demand skill and courage without 
requiring a permanent underclass. A mountain remains difficult to 
climb even when climbers have health care. 

Competition can also be redesigned. Communities can compete 
to restore biodiversity, reduce resource throughput, welcome visitors, 
produce science, or create beautiful common spaces. Rankings 
should be plural, temporary, and resistant to conversion into control 
over basic goods. The winner of an architectural festival does not 
acquire the water system. 

Simulated environments will play a role. Video games already 
provide risk, mastery, identity, and collective action in bounded 
worlds. Advanced simulations could host political experiments, 
expeditions, economies, and narratives whose stakes are emotionally 
serious but materially reversible. They should complement rather 
than replace embodied community. A civilization that retreats 
entirely into simulation may reduce environmental pressure while 
surrendering shared reality to infrastructure owners. 

The cultural ideal is not leisure as passive consumption. It is 
agency after compulsion. People gain time and tools to create, care, 
learn, and participate. Some will choose quiet lives, and a free society 
should not treat constant achievement as a duty. The purpose of 
abundance is to widen forms of a worthwhile life, not establish 
creativity as a new compulsory labor ethic. 

There is a deeper psychological problem behind this proposal. 
Much of human motivation evolved in worlds where effort, danger, 
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uncertainty, hunger, social rivalry, and competence were tightly 
coupled. Industrial and digital systems already uncouple some of 
them. A more abundant civilization would do so further. It cannot 
assume that removing compulsory difficulty automatically produces 
meaning. 

The plausible substitute is chosen difficulty. Science, exploration, 
sport, craft, art, restoration, caregiving, public service, complex 
games, expeditions, entrepreneurship, and spiritual practice can all 
create real effort and real stakes without making another person’s 
deprivation the prize. A mountain is still difficult when nobody is 
forced to climb it. A proof is still difficult when failure does not 
mean hunger. A violin remains demanding even if the player has 
secure housing. Civilization can preserve challenge while removing 
humiliation. 

This is where the image of a fantastic video game becomes useful 
if treated carefully. A good game does not keep the player engaged by 
threatening eviction or preventable disease. It creates nested 
challenges, exploration, mastery, cooperation, rivalry, discovery, and 
surprise inside a protected frame. A mature post-scarcity society 
could do something analogous in physical life: make the baseline safe 
while allowing the superstructure of experience to remain difficult, 
strange, competitive, and open-ended. 

Space itself may become one arena for voluntary frontier 
behavior. Some people will still seek danger, distance, extreme 
engineering, and the prestige of doing what has not been done. The 
achievement would be to channel part of that appetite outward 
toward discovery and inward toward creation rather than requiring 
conquest of other people as the primary proof of power. This does 
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not make space politically innocent. It simply illustrates a broader 
principle: ambition does not need scarcity of necessities in order to 
remain ambition. 

The Biological Baggage and Its Counterweights 
Human beings evolved under conditions of uncertainty, coalition, 
and competition. We monitor status, imitate successful others, 
remember betrayal, defend kin and allies, and react strongly to 
relative loss. These tendencies will not vanish in a few generations. 
Some may be amplified by digital media and personalized persuasion. 

The same evolutionary history produced cooperation, 
attachment, teaching, play, shared attention, reputation, punishment 
of cheats, and care for vulnerable dependents. Human nature is not 
one strategy but a repertoire activated by environments. Institutions 
influence which strategies pay. 

Material security can lengthen time horizons. People who are not 
trapped in immediate survival can invest in education, maintenance, 
and distant futures. Fair procedures can reduce the need to seek 
protection through factions. Visible reciprocity can make 
contribution rewarding. Mixed groups working on concrete local 
projects can create trust more effectively than abstract campaigns for 
unity. 

Ritual and narrative can reinforce these counterweights. 
Communities can mark the completion of a restored stream, 
remember failures, celebrate maintainers, and honor those who 
relinquish power responsibly. The heroic figure changes from 
conqueror to founder of durable options, from owner to steward, 
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from genius who commands to designer who makes correction 
possible. 

No culture will eliminate predation. The goal is to make 
predatory success local, temporary, and repairable rather than 
civilizational. Institutions should expect relapse. Constitutions need 
procedures for corruption, sabotage, factional capture, technological 
failure, and ecological surprise. Optimism becomes serious only 
when it includes recovery. 

The Right to Refuse the Garden 
A credible utopia must contain the right not to participate in its 

preferred technology. Some people will reject pervasive sensors, 
artificial companions, robotic domestic work, algorithmic planning, 
implanted devices, synthetic environments, or even ordinary 
networked convenience. Their refusal may be religious, 
philosophical, ecological, aesthetic, political, or simply personal. If 
the Second Garden answers dissent by making daily life impossible 
without the approved interface, it has rebuilt the old wall in software. 

Technological refusal has several scales. An individual may want a 
home with mechanical controls and no always-on microphones. A 
neighborhood may prefer human-run services and shared tools over 
autonomous delivery. A community may choose labor-intensive 
agriculture, craft, or low-energy architecture because those practices 
carry meaning. A region may restrict certain surveillance or 
automation systems. These choices need not be treated as irrational 
residues waiting to be modernized away. They are experiments in the 
relationship between capability and form of life. 
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The right to refuse is not unlimited. A community cannot use 
cultural preference to poison a shared river, deny outsiders equal 
legal protection, export untreated waste, or prevent its members 
from exercising fundamental rights. Collective autonomy must 
coexist with individual exit. Refusing a technology also does not 
create a claim to externalize every resulting cost onto neighbors. The 
problem is the familiar constitutional one: preserve genuine 
pluralism inside enforceable ecological and human-rights boundaries. 

This requires what might be called a low-technology civic floor. 
Access to basic public rights should not depend exclusively on 
owning a current smartphone, accepting one biometric identity 
system, subscribing to one vendor, or conversing through an AI 
intermediary. Important services should retain alternative channels. 
Essential physical controls should be understandable and locally 
operable where feasible. Public records should remain exportable and 
legible without proprietary software. The technologically 
sophisticated society proves its sophistication by supporting refusal 
without collapsing into administrative chaos. 

Communities that choose less automation may also become 
valuable reservoirs of resilience. Skills that appear inefficient during 
normal operation - manual fabrication, seed saving, non-digital 
navigation, gravity-fed water management, animal husbandry, analog 
measurement, local repair, oral or paper procedures - can become 
fallback capacity during systemic failure. This does not romanticize 
hardship. Manual work can be dangerous, exhausting, and less 
productive; traditional institutions can be oppressive as well as 
cohesive. The argument is for maintained competence, not nostalgia. 
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The economic question is delicate. A post-scarcity federation can 
guarantee a material floor without guaranteeing that every chosen 
lifestyle has identical costs. A low-tech community may accept more 
labor in exchange for autonomy. A high-tech community may accept 
more dependency in exchange for convenience. Transfers are justified 
where they protect rights, equal opportunity, ecological public 
goods, or resilience, not because every preference must be subsidized 
without limit. Pluralism survives when disagreement about the good 
life is not immediately converted into destitution. 

The same principle applies to AI. People may reasonably want 
access to human teachers, doctors, judges, officials, artists, or 
companions even when automated systems are cheaper. A 
civilization obsessed with efficiency will describe this as waste. A 
civilization concerned with agency will recognize that some human 
relationships are not merely delivery mechanisms for outcomes. The 
goal is not to freeze a pre-digital world but to prevent automation 
from becoming compulsory participation in someone else’s 
ontology. 

A Second Garden that cannot tolerate a village with few robots, a 
household without ambient AI, or a citizen who chooses a paper 
form is not post-scarcity. It is merely a high-capacity monoculture. 

Scaling Without Becoming an Empire 
Localism alone cannot solve climate change, pandemics, migration, 
oceans, global supply chains, orbital systems, or military security. A 
thousand autonomous gardens can still poison one atmosphere or 
fight over one river. The Local Eden must belong to a layered order. 

102 



EDEN BEFORE MARS 

Watersheds coordinate water and habitat. Regions balance energy, 
transport, specialized health, universities, and industry. States protect 
rights, redistribute capacity, provide defense, and maintain large 
infrastructure. International institutions govern shared ecological 
systems, trade rules, conflict, and research. The principle is 
subsidiarity with enforceable externalities: decide as locally as 
competence and spillovers permit, but no more locally. 

This architecture should be polycentric rather than pyramidal. 
Multiple centers overlap and check one another. A municipality 
cannot overrule human rights; a national authority cannot redesign 
every park; a global body cannot prescribe one culture. Jurisdictions 
cooperate through treaties, standards, courts, and shared data while 
preserving independent capacity. 

Technological interoperability makes such pluralism practical. A 
robot, energy system, or public ledger can follow shared safety and 
data standards without belonging to one vendor or government. 
Protocols allow cooperation among different institutions. The 
internet's open standards offer a partial precedent, though platform 
concentration shows that standards alone are insufficient. 

The greatest scaling danger is missionary utopianism. A 
successful community may believe its design should be imposed 
elsewhere. History is full of gardens that became empires in the name 
of order. The Second Garden should spread as capacity and 
invitation, not blueprint and conquest. Other communities must be 
free to adopt, modify, or reject its forms within universal rights and 
ecological obligations. 
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A Transition Rather Than a Revelation 
No single invention will deliver this world. The transition can begin 
with mundane reforms: public right-to-repair workshops, 
community energy, open mapping, ecological restoration, modular 
housing, cooperative machine fleets, transparent procurement, 
participatory budgeting, and AI systems used to widen rather than 
bypass deliberation. 

Pilot projects should be judged over long periods. A landscape 
that photographs well in its first year may fail in its tenth. 
Institutions that work under enthusiastic founders may collapse 
during succession. The relevant metrics include maintenance, 
distribution of access, ecological performance, reversibility, conflict 
resolution, and the survival of dissent. 

Financing must reward durability. Conventional development 
often profits from construction and treats maintenance as someone 
else's problem. A constructive model can separate land value from 
speculative capture, fund lifecycle reserves, and return part of 
productivity gains to common infrastructure. Public banks, 
cooperatives, land trusts, municipal bonds, and long-term service 
contracts can all contribute, provided accountability remains strong. 

The labor transition must be negotiated. Workers displaced from 
construction, logistics, administration, or design should not be told 
that aggregate abundance compensates for personal ruin. Training, 
income security, ownership participation, reduced working time, and 
pathways into maintenance, care, ecology, and creative work are part 
of the technology, not social repairs added afterward. 

The global transition must also address unequal starting points. 
High-income societies have consumed disproportionate resources 
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and possess more infrastructure, capital, and technical capacity. A 
fair path requires technology transfer, financing, debt reform, and 
room for lower-income societies to increase essential material use 
while wealthy societies reduce wasteful throughput. Paradise cannot 
be credible if its entry ticket is historical extraction. 

The Garden Is a Practice 
The final image is not a flawless landscape. It is a community 
repairing a path after heavier rain than the model predicted. 
Residents argue about whether a wetland should expand into a 
former playing field. A robot waits because an unexpected nest has 
been found. An old building is preserved even though a new one 
would be more efficient, because history is part of value. A child 
changes the public simulation and discovers a better route for shade. 
A former leader returns as an ordinary volunteer. 

This world remains mortal. Trees die, machines fail, people leave, 
and conflicts recur. Its achievement is not escape from finitude. It is 
the replacement of preventable humiliation with shared capacity. 
The garden is no longer a gift guarded by an angel, a palace supplied 
by invisible labor, or a resort sold by scarcity. It is a practice of 
making life more habitable without pretending that matter, 
difference, or power have disappeared. 
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Epilogue: The Garden Is a 
Constitution, Not a Landscape 

 

Humanity has never lacked images of paradise. It has lacked reliable 
ways to prevent the image from becoming someone else's labor, 
someone else's exile, or someone else's grave. The historical garden 
was usually protected by a wall. Inside were water, shade, fruit, order, 
and beauty. Outside were the people, territories, and future costs that 
sustained it. 

Technology repeatedly widened the wall. Agriculture stabilized 
food and made tribute possible. Writing preserved memory and 
formalized obligation. Roads carried trade and armies. Ships 
connected worlds and externalized extraction. Print multiplied 
authorities. Gunpowder altered the cost of defense. Steam and fossil 
fuels multiplied work while dispersing environmental damage. 
Electricity socialized reliability. Radio synchronized the public mind. 
Computers made institutions programmable. The internet widened 
participation and rebuilt gatekeepers. Drones and AI now join 
perception, judgment, and action at distance. 

None of these technologies contained one political destiny. Each 
changed the relative price of cooperation, coercion, legibility, and 
exit. Societies then selected among the strategies made available. The 
same technical capacity could support public health or racial 
classification, local autonomy or centralized surveillance, ecological 
restoration or remote destruction. 

The present opportunity is historically unusual. Clean electricity, 
computation, sensors, machine vision, and autonomous 
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construction could lower the cost of creating materially secure and 
beautiful local worlds. They could make the exceptional landscape 
reproducible without making it identical. They could restore some 
relation between technical sophistication and the direct experience of 
place. 

But the material budget remains unforgiving. A robotic garden 
still consumes energy, water, minerals, land, and time. The ecological 
budget is stricter than the financial one because some losses cannot 
be repaid. The political budget is stricter still: concentrated systems 
invite capture, and abundance can be enclosed through control of 
chokepoints even when goods are cheap. 

The decisive invention must therefore be constitutional. Essential 
infrastructures should be difficult to monopolize, easy to audit, 
repairable, plural, and governed at the smallest scale consistent with 
rights and external effects. Communities need the power to build 
and the obligation to preserve. Individuals need material security and 
credible exit. Expertise must be respected without becoming 
sovereignty. AI must remain an instrument of contestable judgment 
rather than the hidden author of public life. 

Human beings will bring ancient motives into this future. We 
will compare, imitate, compete, fear, love, form coalitions, seek 
recognition, and sometimes dominate. The answer is neither denial 
nor surrender. Culture can attach status to stewardship, reliability, 
beauty shared with strangers, and institutions that survive their 
founders. Competition can move from control of survival to 
creation of options. Difficulty can remain without degradation. 

Paradise, then, is not a place where nothing resists us. It is a place 
where resistance no longer needs to take the form of hunger, 
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arbitrary rule, poisoned air, or inherited exclusion. It is a world in 
which limits become objects of intelligence and shared care rather 
than weapons held by gatekeepers. 

The old story ends with expulsion from a garden that humans did 
not make. The new story, if it is possible, begins when humans 
accept that the garden they make will never be innocent. It will 
require records, rules, maintenance, dissent, and repair. Its gates 
must protect life without trapping the people inside. Its beauty must 
not depend on a wasteland beyond the horizon. Its machines must 
enlarge agency without becoming masters. 

The Second Garden will not prove humanity has defeated nature. 
It will prove something harder: that a powerful technological species 
can build without conquest and leave part of the world alone. 

The conditional promise in the title can now be stated more 
precisely. If humanity becomes capable of sending machines ahead of 
people to make hostile worlds locally habitable, then the existence of 
ugly, fragile, materially humiliating settlements on Earth will be less 
and less explainable as a simple absence of technical power. It will 
increasingly reveal choices about ownership, coordination, ecological 
accounting, status, rights, and the distribution of constructive 
agency. 

That conclusion should not produce contempt for the past or 
impatience with the present. Earth is harder politically because it is 
already inhabited, claimed, loved, damaged, unequal, and alive. One 
cannot rebuild it like an empty game map. The mature version of the 
Eden project is therefore conservative in the literal sense: it conserves 
what cannot be replaced while becoming radical about what can be 
improved. 
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Mars, if we ever reach it as settlers, will be an engineering frontier. 
Eden is the prior civilizational examination. Can we become 
powerful enough to build extraordinary places and restrained 
enough to leave much of the living world alone? Can we make 
technology so capable that dependence becomes safer rather than 
more absolute? Can we tolerate communities that refuse our 
preferred machines? Can we redirect competition from controlling 
necessities toward creating worlds, knowledge, beauty, and difficult 
voluntary games? 

If the answer is eventually yes, paradise will not have descended 
from myth. It will have become a discipline: build intensely where we 
live, restore generously where we have damaged, leave room where 
life can govern itself, and design power so that no one is allowed to 
own the gate merely because everyone depends on the garden. 
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Notes on Method and Sources 
 

This book combines comparative mythology, archaeology, economic 
history, political theory, organizational psychology, environmental 
assessment, and technology studies. Its central model - technology as 
a change in the relative cost of cooperation, coercion, legibility, and 
exit - is synthetic. It is offered as a framework for interpretation 
rather than a claim that one metric can explain all historical change. 

Comparisons among paradise traditions are thematic, not 
genealogical unless transmission is independently established. 
Similarity does not prove common origin. The accounts of Dilmun, 
Eden, Persian gardens, Islamic garden imagery, Greek blessed 
landscapes, Arcadia, and the Peach Blossom Spring retain distinct 
theological and literary meanings. 

The discussion of agriculture rejects both technological 
determinism and romantic primitivism. Farming, storage, inequality, 
warfare, and state formation interacted differently across ecological 
and institutional settings. The cited archaeological literature includes 
evidence for both long periods of relative equality and later 
stratification. 

The Dark Triad section uses a contested psychological taxonomy 
as a bounded analytic vocabulary. It does not diagnose individuals or 
claim that political institutions are reducible to personality. 
Institutional incentives, conformity, group processes, and ordinary 
moral disengagement can produce harms without unusual traits. 

The community calculations are transparent scenarios. They 
should not be used as engineering designs. Capacity factors, land 
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requirements, energy use, water demand, material density, and waste 
generation vary by geography, technology, behavior, regulation, and 
system boundaries. Their purpose is to make orders of magnitude 
visible and expose hidden dependencies. 
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Appendix: Twenty-Five Years 
Toward a Constructive 

Commonwealth 
 

A utopia becomes politically dangerous when it has no transition. 
Without intermediate institutions, the promised future can justify 
unlimited authority in the present. Without measurable stages, every 
failure can be blamed on insufficient faith. The Second Garden must 
therefore be described not only as an image but as a sequence in 
which each step produces independent value, remains reversible, and 
can be judged before the next step begins. 

The following transition is neither prediction nor universal 
prescription. It is a reference architecture for communities that 
possess different starting conditions but share four ambitions: to 
guarantee a dignified material floor, to restore ecological capacity, to 
distribute constructive technology, and to prevent the infrastructure 
of abundance from becoming an infrastructure of rule. Twenty-five 
years is long enough for trees, institutions, and technical systems to 
reveal some of their failures, but short enough to remain within the 
responsibility of people now alive. 

Years Zero to Five: Making Dependence Visible 
The first stage is not robotic construction. It is an audit of 
dependence. Most settlements do not know, in an operational sense, 
where their food, replacement parts, fertilizers, medicines, 
construction aggregates, energy, or digital services originate. 
Municipal accounts record financial expenditures but rarely expose 
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the material and institutional chokepoints beneath them. A 
community that cannot see its dependencies cannot distinguish 
resilience from rhetoric. 

The initial task is therefore to construct a public material and 
capability ledger. This does not require total surveillance of 
households. It requires aggregate knowledge sufficient for planning: 
seasonal electricity and heat demand, water sources and losses, food 
categories, land condition, embodied carbon in major procurement, 
waste streams, critical machine parts, repair capacity, data 
infrastructures, and the ownership of essential rights. The ledger 
should include uncertainty. A false number printed with precision is 
more dangerous than an explicit range. 

In the same period, the community can establish institutions 
whose value does not depend on future technical success. A 
right-to-repair workshop reduces household costs and develops 
practical knowledge. A public-interest energy cooperative can place 
generation on roofs, parking canopies, brownfields, and suitable land 
while publishing lifecycle accounts. A land trust can prevent public 
improvements from being converted immediately into speculative 
rent. A local data trust can define limits on sensor use before 
ubiquitous sensing arrives. Participatory budgeting can teach the less 
glamorous art of choosing among repairs. 

The first five years should favor boring infrastructure. Leaking 
water networks, unsafe paths, poorly insulated buildings, heat 
islands, flood channels, inaccessible public spaces, and discarded 
materials offer more reliable learning than a spectacular artificial lake. 
Small autonomous or remotely supervised machines can be used 
where they clearly reduce danger: vegetation management on 
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unstable slopes, inspection of sewers, sorting of demolition material, 
mapping of erosion, or handling contaminated debris. Every 
deployment should preserve a manual or independent fallback. 

The political test of this stage is whether the community can 
publish bad news without punishing the messenger. A material 
ledger will reveal waste, neglected districts, fragile dependencies, and 
contracts that benefit narrow groups. If the information is treated as 
an attack on collective pride, the project has already begun to 
manufacture obedience. The first competence of a garden is the 
ability to describe its own soil honestly. 

Years Five to Ten: Building Distributed 
Constructive Capacity 
The second stage expands from visibility to capability. The 
community develops a civic construction and ecological service that 
owns or leases a mixed fleet of tools: conventional equipment, sensor 
platforms, modular robotic attachments, fabrication systems, and 
software for simulation, scheduling, and verification. The fleet is not 
a single autonomous organism. It is a collection of bounded 
machines whose permissions depend on task, location, ecological 
sensitivity, and human supervision. 

Interoperability becomes a constitutional matter. Procurement 
should favor systems with documented interfaces, exportable data, 
replaceable components, local maintenance training, and the ability 
to operate in degraded network conditions. Proprietary components 
may be used when they provide clear value, but no vendor should 
own the only path to operating water, energy, housing, or emergency 
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systems. The aim is not technological autarky. It is the avoidance of 
unilateral dependency. 

During these years, construction begins to move from isolated 
demonstration to repeatable public work. Machines can disassemble 
buildings selectively, catalogue reusable components, prepare 
foundations with lower disturbance, create terraces, maintain 
drainage, and place irregular local material. Human craftspeople, 
architects, ecologists, and residents remain central because the task is 
not merely geometric completion. They interpret history, social use, 
microclimate, sound, habitat, and maintenance. Automation should 
increase the number of ideas that can be tried without making every 
experiment permanent. 

Housing policy is a decisive test. If productive automation merely 
increases the market value of land, the gain will be captured by 
owners and newcomers while existing residents are displaced. The 
community therefore needs anti-displacement rules, shared-equity 
models, public or cooperative land, and a clear allocation formula for 
new capacity. A garden from which the gardener is evicted is only a 
real-estate technology. 

The energy system should also become more plural. Solar and 
wind may dominate additions where conditions are favorable, but 
storage, demand response, thermal networks, interconnection, 
backup generation, and possibly firm low-carbon sources must be 
designed as one reliability system. The local goal is not permanent 
islanding. It is the ability to maintain essential services through 
external disruption while continuing beneficial exchange during 
normal periods. 
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By year ten, the community should be able to answer a practical 
question: what can it repair or construct within ninety days if an 
external supplier disappears? The answer need not be everything. 
Medicines, advanced chips, specialized alloys, and complex 
machinery will remain globally interdependent. The important shift 
is from invisible vulnerability to negotiated interdependence. A 
mature settlement knows which dependencies are acceptable, which 
require reserves or alternatives, and which would allow an outside 
actor to command it. 

Years Ten to Twenty: Editing the Landscape 
Without Treating It as a Screen 
Only after institutional and maintenance capacities have matured 
should the project enter its most visually ambitious phase. This is the 
period in which degraded or monotonous spaces can become locally 
distinctive landscapes. Former industrial land may be remediated 
into wetlands and workshops. Floodplains can be widened rather 
than merely walled. Roads can be narrowed where mobility systems 
permit. Quarries can become terraced habitats, reservoirs, theatres, or 
geological parks. Food systems can combine protected cultivation, 
orchards, agroforestry, urban gardens, regional farms, and trade 
rather than chasing a fantasy of total local self-sufficiency. 

The metaphor of a real-world game becomes useful here, but only 
if its limits are explicit. A simulation can render a forest instantly; a 
forest remains a relation among soil, fungi, insects, water, 
disturbance, and decades. A digital design can undo a river with one 
command; a physical channel can reorganize a watershed. Therefore 
every landscape intervention needs ecological stage gates. Machines 
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may execute rapidly, but permission expands slowly as evidence 
accumulates. 

The community can support multiple design teams rather than 
one master planner. Residents might explore proposals through 
immersive simulations, physical models, temporary installations, and 
reversible trials. Minority proposals should have access to small 
experimental sites. A public archive should preserve rejected designs 
and the reasons for rejection, allowing future generations to revisit 
decisions when conditions change. 

Beauty should be measured imperfectly and governed openly. 
There is no algorithm that can settle whether a place is meaningful. 
Yet accessibility, shade, thermal comfort, biodiversity, noise, water 
quality, maintenance burden, and patterns of use can be observed. 
Qualitative testimony matters as much as sensor data. Some places 
should remain unoptimized because mystery, wilderness, ruins, and 
spontaneous appropriation are components of human value. 

The economic structure must change alongside the landscape. As 
machine productivity rises, working time can decline rather than 
merely expanding output. A social dividend may distribute part of 
the return from common infrastructure. Education can include 
ecological care, fabrication, conflict mediation, history, and the 
interpretation of technical models. Care work and maintenance 
should receive prestige and security rather than being treated as 
residual occupations after the interesting tasks have been automated. 

This phase also exposes new forms of inequality. Residents with 
more time, confidence, education, or rhetorical skill may dominate 
design processes even when formal voting is equal. AI assistants may 
strengthen participation but can also manufacture apparent 
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consensus, flood consultations with synthetic advocacy, or privilege 
those who control model settings. Deliberation therefore needs 
identity assurance compatible with privacy, limits on automated 
participation, publication of model roles, random selection for some 
citizen bodies, and paid time for ordinary residents to participate. 

By year twenty, the community should possess not a finished 
paradise but a learned capacity to alter itself. Its success is visible 
when infrastructure is beautiful without being fragile, when 
ecosystems improve without becoming decorative exhibits, and when 
residents can explain how decisions are made without invoking an 
incomprehensible system. 

Years Twenty to Twenty-Five: Federation Without 
Empire 
The final stage in this reference transition concerns scale. A 
successful local system will depend on other territories for 
knowledge, specialized industry, ecosystems, migration, finance, 
security, and culture. The choice is not between isolated villages and 
a planetary command center. It is between different architectures of 
interdependence. 

Federation should begin with reciprocal capability rather than 
ideological uniformity. Communities can share emergency reserves, 
open technical designs, ecological data, training programs, specialized 
fabrication, and mutual assistance agreements. Common standards 
can allow robots, energy systems, and public software to cooperate 
while leaving land use, architecture, ritual, and daily life substantially 
local. Higher levels of governance should address harms and rights 
that cross boundaries: watersheds, atmospheric emissions, species 
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migration, trade conditions, labor standards, taxation of mobile 
capital, weapons, and the protection of people who cannot rely on 
local majorities. 

The federation needs mechanisms against prosperous secession. A 
beautiful community may attempt to close its gates after 
accumulating public and historical advantages. Fiscal arrangements 
should therefore recognize that local productivity rests on wider 
systems of education, peace, science, migration, and ecological 
services. Contribution to shared institutions is not charity; it is 
payment for dependencies that local accounting tends to erase. 

Technology transfer is equally important. Wealthy regions should 
not export only finished products that preserve dependency. 
Training, documentation, open interfaces, financing, and local 
manufacturing rights allow other communities to adapt systems to 
their own conditions. This principle must coexist with safety, labor 
rights, and the protection of knowledge that communities do not 
consent to commodify. 

The deepest test is whether the federation tolerates different 
successful forms. Some places may choose dense urban life, others 
dispersed settlements; some may value cultivated gardens, others 
rewilding; some may automate aggressively, others preserve 
labor-intensive crafts. Universal rights and ecological limits constrain 
the range, but no single aesthetic should become the price of 
membership. The garden ceases to be a garden when every path is 
prescribed. 
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What Must Be Measured 
A constructive transition requires indicators, but indicators must not 
become the hidden sovereign. The most important measures are 
often pairs whose tension prevents simplistic optimization. Material 
throughput should decline relative to wellbeing, but essential 
material use may need to rise for disadvantaged groups. Energy 
should become cleaner and more reliable, but lower prices should 
not excuse unlimited demand. Housing supply should increase, but 
displacement and land concentration must fall. Ecological indicators 
should improve, but communities should not be expelled to create 
empty landscapes for elite consumption. 

Governance can be tested through the distribution of real 
capabilities. How many people can initiate a proposal, obtain 
comprehensible information, challenge an automated decision, 
access a workshop, repair a device, call an independent expert, or 
leave a harmful arrangement without losing shelter and healthcare? 
How concentrated are land, compute, energy, and machine 
ownership? How quickly are conflicts resolved, and how often do 
the same actors prevail? How many critical systems can continue in a 
degraded but safe mode when networks or vendors fail? 

Long-term maintenance must be counted as production. A 
bridge that lasts, a wetland that continues to filter water, a software 
system that remains inspectable, and a tree canopy that survives 
drought are outputs. Conventional growth accounts often reward 
replacement after failure more visibly than prevention before it. The 
Second Garden requires an accounting system in which avoided 
damage, preserved option value, and distributed competence become 
legible without pretending they can all be reduced to one price. 
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The transition has failed if its achievements cannot survive 
political alternation. A good system must remain governable when 
its founders lose office, when a less sympathetic coalition wins, when 
the economy contracts, when a model makes a serious error, and 
when citizens become bored with the founding myth. Constitutional 
design begins where enthusiasm ends. 

The Exit Criterion 
Every stage needs an exit criterion: a condition under which the 
community pauses, reverses, or abandons a line of development. 
Ecological damage that exceeds agreed thresholds, persistent 
concentration of control, inability to audit systems, unacceptable 
cybersecurity risk, systematic exclusion, maintenance liabilities 
beyond capacity, or a pattern of silencing dissent should trigger 
review. Reversal is not proof of failure. It is evidence that the project 
remains a practice rather than a faith. 

The twenty-five-year horizon ends without completion. Children 
born in the first year are adults; founders have aged; trees have either 
taken root or failed; several generations of machinery have become 
obsolete; unexpected uses have displaced original plans. The 
community's greatest asset is not any landscape it has built. It is the 
capacity to inherit powerful tools without believing that power has 
made it innocent. 

 

121 



EDEN BEFORE MARS 

A Selective Chronology of 
Technology and Power 

 

A chronology can mislead by making history look like a ladder 
climbed by one civilization. Technologies emerge in several places, 
disappear, travel, combine, and acquire new meanings. Their 
political effect often arrives centuries after first invention, when 
complementary institutions make deployment cheap enough to alter 
ordinary life. The following sequence is therefore not a catalogue of 
origins. It is a map of thresholds at which technical capacities 
changed the strategic field. 

Before 10,000 BCE: Fire, Tools, Clothing, and 
Cooperative Intelligence 
Controlled fire transformed diet, protection, habitat, and social time 
long before written history. Stone, bone, fibre, clothing, shelters, 
containers, and projectile technologies allowed humans to inhabit 
climates that unaided bodies could not tolerate. Their most 
consequential infrastructure may have been cultural transmission 
itself: teaching, imitation, language, ritual, and the accumulation of 
techniques across generations. 

These technologies did not produce a simple egalitarian Eden. 
Small-scale societies varied in violence, hierarchy, gender relations, 
mobility, and resource sharing. Yet mobility often limited the 
accumulation of heavy property and gave groups forms of exit 
unavailable to sedentary peasants. Expertise mattered, but few 
specialists controlled a continent-wide chokepoint. Technical power 
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was embedded in relationships and ecological knowledge more than 
in centralized machinery. 

The enduring lesson is that human intelligence has always been 
collective and externalized. The contemporary AI system is not the 
first cognitive technology. Language, stories, maps, apprenticeships, 
and tools have long stored judgment outside one brain. The novelty 
of current systems lies in speed, scale, autonomy, ownership, and 
their capacity to mediate action without a locally trusted teacher. 

10,000-3,000 BCE: Cultivation, Storage, Irrigation, 
and Settlement 
The adoption of cultivation across different regions created future 
harvests attached to places. Storage moved food through time; 
irrigation moved water through space; permanent architecture 
moved value across generations. Population could grow, 
specialization deepen, and collective works become more ambitious. 
The same changes increased exposure to epidemic disease, raiding, 
taxation, inherited inequality, and ecological failure. 

Political outcomes differed. Some large settlements show limited 
evidence of enduring centralized rulers; other regions developed 
courts, temples, warfare, and stratification. Crops, animals, 
hydrology, kinship, trade, and the cost of leaving shaped the result. 
The period should not be summarized as either the invention of 
oppression or the birth of progress. It was the creation of a new 
dependence on coordination. 

The garden first became a technical system at this scale. Fields, 
canals, walls, seed reserves, calendars, and labor schedules could make 
fertility more reliable. Whoever coordinated them could become 
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steward, broker, priest, creditor, or sovereign. The institutional 
problem of the modern smart landscape begins here: the system that 
protects a resource can acquire power over the people who need it. 

3,500-500 BCE: Writing, Metals, Cities, Roads, and 
Imperial Logistics 
Writing appeared in different forms and settings, with early uses that 
included accounting, administration, ritual, and display. It made 
obligations durable and knowledge portable. Bronze and later iron 
expanded tool and weapon repertoires, though neither metal 
generated one political order. Wheeled transport, pack animals, 
ships, roads, standardized measures, coinage, and organized armies 
allowed cities and empires to coordinate over larger distances. 

The decisive innovation was often not an object but a package. A 
road requires maintenance, policing, stations, bridges, maps, finance, 
and destinations. A metal weapon requires mines, fuel, smiths, 
training, and supply. Writing requires institutions that teach and 
recognize it. Empires were systems of interoperability before the term 
existed. 

This period also clarifies the difference between capacity and 
access. Monumental irrigation, gardens, palaces, archives, and roads 
demonstrated extraordinary intelligence while remaining 
concentrated. A civilization can be technically brilliant and 
politically predatory. The relevant measure is not the sophistication 
visible at the center, but the distribution of security, voice, and exit 
across the system. 
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500 BCE-1500 CE: Durable Networks, Religious 
Publics, Paper, and Regional Worlds 
Large regional orders developed through combinations of roads, 
maritime trade, law, coinage, bureaucracy, scholarship, and religious 
institutions. Roman, Persian, Indian, Chinese, Islamic, African, 
American, and other societies assembled different technical and 
institutional ecologies. Paper, printing traditions in East Asia, 
improved navigation, water and wind power, agricultural 
adaptations, hospitals, libraries, and urban craft systems accumulated 
through exchange as well as independent invention. 

Religions functioned as infrastructures of trust and obligation. 
They linked strangers, supported learning and charity, regulated 
family and exchange, and provided languages in which rulers could 
be judged. They also sanctified hierarchy and conquest. Their power 
came partly from solving coordination problems that coercion alone 
could not solve. 

No region possessed a monopoly on ingenuity. Historical 
divergence emerged through changing combinations of energy, state 
competition, trade, disease, ecology, colonial extraction, scientific 
institutions, and contingent events. The chronology becomes 
politically dangerous when later dominance is projected backward as 
permanent civilizational essence. 

1450-1800: Print, Oceanic Systems, Gunpowder, 
and Fiscal States 
Movable-type printing in Europe joined paper, urban markets, 
alphabetic scripts, capital, distribution, and competition among 
printers. It reduced the cost of stable copies and accelerated religious 
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controversy, commercial information, administration, and scientific 
exchange. Earlier printing traditions elsewhere remain essential to the 
global history; the European threshold mattered because of the 
institutional system into which print entered. 

Oceanic navigation connected continents into a violently unequal 
metabolism. Ships, cannon, cartography, insurance, chartered 
companies, plantations, slavery, silver flows, and state credit allowed 
distant territories to be reorganized around external demand. The 
wealth of metropolitan gardens became increasingly inseparable 
from labor and ecological transformation elsewhere. 

Gunpowder altered attack, defense, fortification, and military 
finance, but its effects varied. Expensive artillery could strengthen 
fiscal states; firearms could challenge warrior monopolies; fortified 
cities could make conquest costly. The resulting order was not 
produced by gunpowder alone. It arose from competition among 
political units, global trade, administrative capacity, and organized 
extraction. 

1750-1914: Fossil Energy, Factories, Railways, 
Telegraphs, and Public Health 
Coal and steam unlocked stored energy at a scale that transformed 
mining, manufacturing, and transport. The factory reorganized time 
and bargaining power. Railways compressed territory; telegraphs 
allowed information to outrun goods; industrial chemistry and 
machine tools expanded the range of materials and standardized 
parts. Urbanization created disease and crowding, but also made 
sanitation, water systems, hospitals, education, and collective 
political organization matters of public infrastructure. 
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The period demonstrates the long lag between invention and 
broad welfare. Early industrial growth could coexist with severe 
exploitation. Safer work, shorter hours, public health, education, and 
political inclusion were not automatic technical outputs. They were 
institutional achievements built through conflict, organization, law, 
and taxation. 

It also established the fossil accounting system inherited today. 
Local power became cheap because atmospheric and ecological costs 
were delayed, dispersed, or imposed elsewhere. The coming robotic 
transition will repeat this pattern unless material and energy ledgers 
make delayed costs politically visible before deployment becomes 
irreversible. 

1880-1980: Electricity, Mass Communication, 
Motorization, and Total War 
Electric grids transformed power into a flexible service. Refrigeration, 
motors, lighting, communications, medical devices, and domestic 
appliances changed daily life. Internal-combustion vehicles 
reorganized land around roads, parking, petroleum supply, and 
dispersed settlement. Radio and television created national 
simultaneity, capable of education, entertainment, emergency 
coordination, propaganda, and consumer standardization. 

The world wars fused industry, science, bureaucracy, and mass 
politics. Aircraft, tanks, radar, antibiotics, nuclear weapons, logistics, 
census systems, and computation showed that technical rationality 
could serve survival and extermination with equal precision. The 
postwar welfare state, public research system, international 
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institutions, and infrastructure programs attempted to distribute 
some gains and contain some risks, with uneven success. 

This period made ordinary comfort dependent on systems too 
large for any household to understand. Such dependence need not be 
domination, but it demands accountable operators, universal service, 
redundancy, and public capacity. The grid is a model of collective 
reliability and a warning about centralized failure at once. 

1940-2020: Computers, Satellites, Networks, 
Platforms, and Programmable Society 
Electronic computers first served calculation, codebreaking, 
administration, and science, then entered firms, homes, vehicles, 
communications, and infrastructure. Satellites transformed 
navigation, weather observation, broadcasting, reconnaissance, and 
global timing. The internet joined heterogeneous networks through 
open protocols, reducing the cost of publishing and coordination. 

Programmability made institutions faster and more consistent, 
but also encoded categories and errors at scale. Digital records 
increased legibility. Platforms rebuilt gatekeeping around identity, 
search, ranking, payment, cloud services, and behavioral data. The 
abundance of content made attention and authentication scarce. 

The central political transition was from control of the message to 
control of the interface through which messages are discovered and 
acted upon. Formal freedom to speak can coexist with practical 
invisibility. Portability, interoperability, open standards, privacy, 
competition, and public digital infrastructure became constitutional 
questions rather than merely technical preferences. 
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2020 and Beyond: Generative Intelligence, Cheap 
Autonomy, and Constructive Robotics 
Generative AI lowers the cost of producing plausible text, images, 
software, plans, and analysis. Drones and autonomous machines 
lower the cost of sensing and acting at distance. Robotics is 
beginning to handle irregular material and uncertain environments 
rather than only standardized factory components. Renewable 
electricity and storage expand the feasible energy base, while material 
constraints, grid bottlenecks, and ecological ceilings remain. 

The strategic field is changing faster than institutions. Expertise can 
become more accessible, but verification becomes harder. Small 
groups can acquire powerful design and coordination tools, while 
model providers and infrastructure owners gain new chokepoints. 
War can become more precise and more persistent. Local 
communities may acquire the capacity to build landscapes, yet their 
machines may depend on distant clouds, critical minerals, and legal 
permissions. 

The threshold described by this book occurs when autonomous 
constructive capacity becomes cheap enough to affect ordinary 
places. At that point the central question will no longer be whether 
humanity can manufacture beautiful and secure environments. It 
will be whether those environments can be built within material 
limits, governed without permanent guardians, repaired without 
permission, and shared without recreating the wall of paradise at a 
larger scale. 
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