The Agrarian Thermodynamics of
Temperate Micro-Communities: Labor
Constraints, Surplus Dynamics, and the
Calculus of Specialization

The ambition to establish an autonomous, self-sufficient agrarian micro-community in a
temperate climate—such as the sandy, glaciated plains of Brandenburg surrounding Berlin—is
constrained by uncompromising thermodynamic and ecological realities’. Whether analyzing a
historical medieval Haufendorf (a clustered village) or evaluating the viability of a modern
intentional ecovillage, the fundamental physics of capturing solar energy through plant
biomass and converting it into bioavailable human calories remain constant®. The temperate
agrarian calendar is defined by a brief, intense window of primary solar production followed by
a prolonged, barren winter, creating a severe temporal misalignment between energy
harvesting and energy consumption®.

To survive this misalignment, an agrarian community must overcome severe seasonal labor
bottlenecks, manage complex biochemical processing chains (referred to as the "culinary
stack"), and generate a reliable caloric and thermal surplus”. The single-family farm, operating
in isolation, is inherently trapped by its own demographic constraints and the physical
impossibility of being in two places at once during peak harvest or planting®. Consequently,
true specialization of labor—the ability to support a dedicated blacksmith, a full-time
cheesemaker, or a specialized miller—requires a critical mass of population and land®.

This report provides an exhaustive analysis of the labor constraints facing the temperate family
farm, the macroeconomic theories governing peasant surplus generation, the physical and
biological limits of pre-industrial agriculture, and a comprehensive mathematical model
defining the optimal size for an agrarian micro-community to achieve true occupational
specialization without relying on fossil fuel inputs.

The Theoretical Framework of Peasant Labor and
Surplus

To calculate the optimal size for an agrarian community, it is essential to understand the
underlying behavioral and economic mechanics of the primary unit of production: the peasant
household. The economic dynamics of the family farm differ fundamentally from capitalist
enterprises, operating under distinct rules of labor allocation, demographic pressure, and
surplus extraction.

Chayanov and the Labor-Consumer Balance

The Russian agrarian economist Alexander Chayanov established that the economic behavior
of a family farm is dictated by its internal demographic cycle, specifically the ratio of
consumers (mouths to feed) to workers (hands to labor) within the household'. According to



Chayanov's theory of the peasant economy, rural households do not operate as capitalist firms
seeking to maximize abstract profit; rather, they seek to meet their culturally defined
subsistence needs while actively minimizing drudgery''.

When a household consists of two young parents and several small children, the
consumer-to-worker ratio is extraordinarily high'. The adults must work at maximum physical
intensity to secure enough calories to prevent starvation. As the children mature into
productive workers, the ratio balances, and the household can either cultivate more land or,
more commonly, reduce their overall labor intensity once basic needs are met®. This
“consumption-labor-balance” principle implies that an isolated, single-family farm naturally
limits its own surplus production'’. Without an external compelling force, the isolated family
farm will not voluntarily subject itself to the extreme physical drudgery required to produce the
massive surplus necessary to feed non-producing specialists'®.

Boserup and the Paradox of Intensification

When a community attempts to grow its population to support an array of specialists, it
eventually exhausts its supply of prime arable land, forcing a transition in cultivation strategies.
Ester Boserup's seminal theory of agricultural growth posits that population density is the
independent variable that drives agricultural innovation™. As land becomes scarce, farmers are
compelled to shift from extensive systems (such as forest-fallow) to highly intensive systems
(annual cropping and multi-cropping) to extract more calories from the same geographical
footprint™.

However, Boserup highlights a cruel and fundamental paradox: while agricultural intensification
increases the total caloric yield per acre, it drastically reduces the marginal efficiency of human
labor'®. A farmer practicing intensive, continuous cropping must expend exponentially more
hours plowing, weeding, manuring, and managing water to achieve that yield compared to
extensive slash-and-burn agriculture™.

Boserup Stage Land Use Labor Intensity Output per Labor
Frequency Hour
Forest-Fallow Cultivated 1-2 Very Low (clearing Very High
years, fallow for and burning).
20+ years.
Bush-Fallow Cultivated 2-8 Low (moderate High
years, fallow for weeding).
6-10 years.
Short-Fallow Cultivated 1-2 Moderate (plowing Moderate

years, fallow for 1-2 introduced).
years.



Annual Cropping Cultivated every High (heavy Low

year, seasonal fertilization, deep
fallow. plowing).
Multi-Cropping Multiple crops per Very High (complex Very Low
year, virtually no irrigation, constant
fallow. weeding).

As a micro-community scales up its population density to support specialized labor, the
agricultural workers are forced into the higher stages of Boserupian intensification'. This
creates a regime of increasing drudgery, requiring near-constant labor to maintain the soil
fertility necessary to generate a surplus, explaining why peasant farmers historically resisted
intensification unless absolutely compelled by demographic pressure’.

The Brenner Debate and the Extraction of Surplus

Because the Chayanovian peasant avoids drudgery and Boserupian intensification requires
immense labor, the historical generation of an agrarian surplus sufficient to support
specialization was deeply tied to "social-property relations," a concept central to the Brenner
Debate'. Robert Brenner argued that demographic changes and market forces alone do not
dictate economic development; rather, the class structure determines how surplus is extracted
from the primary producers".

In pre-industrial Eastern Europe and regions like Brandenburg, landlords utilized
extra-economic compulsion—such as serfdom, corvée labor (compulsory unpaid labor), and
tithes—to force the peasantry to produce far beyond their Chayanovian subsistence baseline".
The nobility secured their incomes by enforcing rigid property relations, which paradoxically
stifled broader agrarian capitalism but ensured the transfer of calories to non-producing elites
and urban artisans'’. William Hagen’s micro-historical analysis of the Stavenow estate in
Brandenburg illustrates that this relationship was not absolute despotism, but a constantly
renegotiated power balance where peasants resisted, delayed, and manipulated their labor
obligations?.

For a modern intentional community or a theoretical autonomous village, the absence of a
feudal lord or coercive state apparatus presents a profound macroeconomic challenge. The
community must replace coercive surplus extraction with a rigid, culturally enforced social
contract or ideological commitment that compels individual households to voluntarily engage
in the drudgery required to feed the village's specialized artisans'.

Thermodynamic Constraints and the Agrarian
Calendar

The idealized vision of the self-sufficient family farm shatters against the logistical reality of the
temperate agrarian calendar. The year operates as a ruthless sequence of bottlenecks dictated



by biology, moisture, and temperature®. The family farm consistently faces seasonal windows
where the sheer volume of required labor vastly outstrips the physical capacity of the
household, necessitating structural communal mobilization®.

The Spring Fuel and Fertility Bottleneck

As the ground thaws in a climate like Berlin, the agrarian community is jolted into frantic activity.
The immediate bottleneck is the preparation of the arable fields. Using pre-industrial methods,
a traditional heavy plow pulled by a team of eight oxen, guided by a plowman and an assistant,
could turn roughly one acre of land per day®. Plowing, however, is only the initial step. Modern
analyses of historical labor inputs calculate that cultivating a single acre of wheat requires 1.1
days for plowing, 1.5 days for reaping, 1.4 days for general harvesting, and 1.0 day for threshing,
totaling 5.0 days of intensive manual labor per acre per crop cycle’. Sowing an average peasant
holding of 15 to 20 acres of spring cereals required weeks of relentless labor, racing against the
evaporation of soil moisture’.

Simultaneously, the household must manage its woodland resources. Spring is the critical time
for coppicing—the systematic cutting of hardwood trees near the stump to encourage rapid,
repeated shoot regeneration®. Coppicing provides the massive volume of wood fuel required
for winter survival and autumn food processing®. A single pre-industrial household requires an
immense thermal baseline: an average of 45 kg of wood per day for heating (during the 174
days of the year temperatures fall below 10°C) and an additional 17 kg per day for cooking™.
This equates to approximately 7.8 tons of firewood for heating and 6.2 tons for cooking, totaling
14 tons annually per household®. Harvesting, splitting, and hauling this biomass must occur
before the agricultural demands of summer consume all available labor, creating an agonizing
conflict in resource allocation for the isolated family*.

The Summer Pasturage and Dairy Dilemma

By summer, the caloric focus shifts to the pastoral economy. Lush summer grasses trigger a
massive surplus in milk production among cattle and sheep®. However, the biological
productivity of traditional livestock was severely limited compared to modern industrialized
breeds. A medieval or unimproved traditional cow yielded approximately 1.5 to 2.5 liters of milk
per day, barely producing 600 to 900 liters annually®. This stands in stark contrast to modern
Holstein-Friesian dairy cows, which regularly exceed 8,000 to 10,000 liters per year through
optimized genetics and high-energy concentrated feed*®.

Fluid milk is highly perishable and represents a fleeting caloric surplus. To capture its value for
the dormant winter, it must be rapidly converted into butter and cheese®. Cheesemaking is
extremely labor-intensive, requiring constant heating, stirring, pressing, and highly sensitive
microbiological management®. For a single family attempting to manage arable weeding while
simultaneously milking cows, churning butter, and pressing cheese, the labor demands become
physically unsustainable®.

Furthermore, the byproduct of cheesemaking—whey—must be immediately cycled into swine
husbandry. Whey retains valuable lactose and essential amino acids (leucine, isoleucine, and
valine)®. Feeding whey to foraging pigs at roughly 3.5% of their body weight in dry matter



accelerates muscle protein synthesis and protects the swine from parasitic infections like
metastrongylosis, optimizing the community's meat investment ahead of the autumn
slaughter®.

The Autumn Harvest and the Myth of Peasant Leisure

The apex of agrarian labor constraints is the late-summer grain harvest. This period represents
an absolute biological bottleneck, requiring the instantaneous mobilization of all able-bodied
individuals to reap the crops before atmospheric moisture or early frosts initiate fungal
spoilage”. Using sickles or scythes, a team could reap and bind roughly two acres a day®.

It is a persistent modern myth that medieval peasants worked merely 150 days a year, enjoying
vast swaths of leisure time due to religious holidays and winter dormancy“. This misconception
stems from misinterpretations of manorial day-wage records and formal harvest obligations*2.
Recent economic historians, including Gregory Clark, Jane Humphries, and Jacob Weisdorf,
analyzing annual labor contracts and coroner records, have demonstrated that the agrarian
working year was far closer to 300 days of intensive labor*®. While wage-labor in the lords'
fields may have occupied 150 days, the maintenance of the household economy required
near-constant toil**. Once the formal harvest concluded, winter was consumed by the
agonizingly slow process of manually threshing grain with flails, cutting and hauling firewood,
repairing structural thatch, spinning textiles, and managing livestock®.

The Culinary Stack and Biochemical Processing

Following the harvest, the raw, highly perishable biomass must be ushered through the
“culinary stack"—the comprehensive sequence of processing, drying, and fermentation
technologies required to render raw food bioavailable, safe from pathogens, and shelf-stable
for winter consumption®.

Processing Phase Biochemical Labor & Energy Output
Mechanism Demands

Grain Storage Hermetic sealing in Intense manual Seed for next year,
underground pitsto | excavation; precise protected caloric
induce anoxic moisture control baseline.
environments (<2% (<14% moisture)

O, o, COy requiring heavy
- >40% )| wood-fired kiln

via biological drying®

respiration,
suffocating the
granary weevil
(Sitophilus
granarius)®.



Phytate
Degradation

Meat Curing

Lacto-Fermentatio
n

Long sourdough
fermentation (12-24
hours). Lactic Acid
Bacteria lower
dough pH to
3.8-4.5, activating
endogenous wheat
phytase (optimal at
pH 5.0-5.5 at
45-55°C) to cleave
phytic acid (IPé),
releasing
bioavailable iron,
zinc, and calcium®.

Hurdle technology:
lowering water
activity via salt

0Smosis (D sall ~
5x 10710m?2 .

); nitrate reduction
to nitrite by
Staphylococcus
xylosus to prevent
Clostridium
botulinum; pH
reduction via LAB
fermentation®.

Heterofermentative
(Leuconostoc
mesenteroides)
followed by
homofermentative
(Lactobacillus
plantarum)
succession in an
anaerobic 2% saline
environment. Drives
pH from 5.7 to 3.8,

Daily time-intensive
dough
management, strict
temperature
monitoring, high
fuel consumption
for baking®.

Butchery, massive
salt inputs,
maintaining strict
cold chain (0-4°C)
during curing,
cold-smoking over
several weeks”.

Shredding heavy
root and brassica
crops, continuous
monitoring of
crocks and
skimming aerobic

yeasts®.

Nutrient-dense,
highly digestible
staple bread.

Shelf-stable hams,
sausages, and
confit for winter
survival.

Scurvy-preventing,
probiotic
sauerkraut and
pickles.

The execution of this culinary stack is fundamentally incompatible with the simultaneous labor



of field harvesting if attempted by a single nuclear family*. The sheer volume of processing
requires a distinct division of labor, communal assistance, and eventually, the rise of specialized
artisans—such as millers, bakers, and butchers—to absorb these processing bottlenecks®.

The Kinetics of Sourdough and Mineral Bioavailability

The processing of grain highlights the necessity of advanced bio-cultural interventions. Whole
grains are dense in essential minerals, but these minerals are locked away by phytic acid
(myo-inositol hexakisphosphate, or IP6), a powerful anti-nutrient that chelates positive ions in
the human digestive tract*. Humans lack sufficient endogenous phytase to digest this
compound®.

The traditional application of a long-fermented sourdough matrix acts as an external digestive
mechanism. Sourdough utilizes a symbiotic culture of wild yeasts and Lactic Acid Bacteria
(LAB). As the LAB metabolize sugars, they precipitate a moderate drop in dough pH*.
Endogenous wheat phytase enzymes are dormant at neutral pH levels but become highly
active between pH 5.0 and 5.5, with optimal temperatures between 45°C and 55°C*. While
conventional rapid-yeast breads barely reach this pH threshold (achieving only a ~38%
reduction in phytates), a 12-to-24-hour sourdough fermentation drives the pH down to 3.8-4.5,
dwelling in the optimal enzymatic activation window”. This prolonged acidic environment
systematically cleaves the phosphate ester bonds of the IP6 molecule, degrading up to 99% of
the phytates and releasing highly soluble, bioavailable zinc, iron, and magnesium back into the
food matrix”.

Spatial Footprint and Land Carrying Capacity in
Brandenburg

To calculate the size of an agrarian community capable of generating the surplus required to
support full-time specialists, one must establish the ecological and energetic carrying capacity
of the local geography. The sandy, less fertile soils of Brandenburg presented a challenging
environment compared to the rich loess soils of Western Europe’.

The Arable Baseline: The Hufe and Seed-Yield Ratios

In the medieval and early modern periods, the standard measure of land deemed necessary to
sustain a single multigenerational family was the Hufe (or hide). Depending on localized soil
quality, a Hufe in Brandenburg typically ranged from 30 to 200 Morgen (roughly 20 to 120
acres)®.

The seed-yield ratio for staple crops was unforgiving. During the medieval period, the ratio for
wheat hovered around 1:4 or 1:5, while hardier crops like rye could occasionally reach 1:7°". This
meant that for every bushel of grain sown, the farmer harvested only four to five bushels®®.
Immediately, 20% to 25% of the total harvest had to be rigorously protected and stored merely
to act as seed for the following year's crop®'.

If an acre of land yielded roughly 5 to 7 bushels of usable grain (generating approximately 4
million calories per acre), and a single human required about 24 bushels of grain equivalent per
year to survive, a family of five required at least 120 bushels®*. Factoring in seed retention, a



10% manorial tax, a 10% church tithe, and post-harvest storage losses to rodents and molds
(which could reach 20%), a household needed to actively cultivate at least 15 to 20 acres of
grain annually just to secure its own survival®. Under a traditional three-field crop rotation
(winter grain, spring grain/legumes, fallow), maintaining 20 active acres required a total arable
holding of at least 30 to 40 acres per family®’.

The Forest Carrying Capacity

Beyond arable land, the greatest spatial demand was the forest. The survival of the community
depended on the coppice-with-standards silvicultural system, where large timber trees
(standards) were allowed to mature over 50 to 120 years, while the understory (coppice) was
harvested on short rotations®.

Fast-growing coppice species like hazel, alder, or birch, managed on a 3-to-15-year rotation
cycle, yield approximately 2 to 4 dry tons of biomass per acre per year™. Because a single
household required 14 tons of firewood annually for domestic heating and cooking, each family
required continuous access to roughly 3.5 to 7 acres of highly managed coppice woodland™.

The Meat and Dairy Footprint

Maintaining draft animals (oxen) for plowing and cows for dairy required extensive meadow
and pasture. A medieval family typically held 2 to 3 oxen and perhaps 1to 2 low-yielding cows®®.
Because producing winter fodder (hay) was calorically expensive, herds were severely
restricted in size. The land requirement for grazing and hay production frequently equaled or
exceeded the arable footprint, adding another 20 to 30 acres of required pastoral land per
household®®.

Therefore, a single, economically viable peasant household in a temperate environment
required a total contiguous footprint of roughly 60 to 80 acres (comprising arable strips,
fallow, meadow, and coppice forest) to maintain a secure subsistence baseline and generate a
marginal, reliable surplus.

The Calculus of Specialization and Community
Optimization

The emergence of the specialist artisan represents a thermodynamic triumph. For an individual
to abandon food production and devote 100% of their labor to a craft (such as blacksmithing,
milling, or cheesemaking), the surrounding agricultural workers must produce a caloric surplus
capable of absorbing the specialist's deficit®.

The Surplus Ratio

Historical economic modeling suggests that a traditional farmer could produce enough food to
support themselves and approximately 0.1 to 0.2 additional persons?®*. In a society where 0%
of the population is tied to agriculture, 90 farmers support 10 non-farmers (a ratio of 9:1)?.

To support a single specialist household (assuming a family of 5), the community must
generate the equivalent of 5 surplus adult diets. If each farming household generates a reliable,
post-tax, post-seed surplus of exactly 10%, it requires 10 farming households to feed one
specialist household?*. However, this is the absolute mathematical floor. In reality, crop failures,



livestock disease, and variable yields necessitated a much wider buffer. Anthropological and
historical evidence indicates that a ratio of roughly 20 farming households to 1 specialist was
structurally required to maintain stability without risking famine’.

The Blacksmith: The Ultimate Threshold

The first and most vital specialist to emerge in any agrarian community is the blacksmith®, The
blacksmith provides the iron plowshares, scythes, sickles, and tools that exponentially increase
the labor efficiency of the farmers®. However, the blacksmith is also the most
resource-intensive specialist in the village.

A blacksmith cannot forge iron with raw wood; the temperatures required necessitate pure
carbon in the form of charcoal®. Producing charcoal is heavily consumptive. It requires skilled
forest workers (colliers) to build massive earthen mounds of coppiced wood, burning it slowly
in an anoxic environment to drive off water and volatile compounds®.

A full-time traditional blacksmith required between 10 and 12 tons of charcoal annually™.
Because the conversion of wood to charcoal has an efficiency of roughly 15% to 20% by
weight, producing 10 tons of charcoal requires 50 to 70 tons of dry coppice wood®*. This
necessitates an additional 15 to 30 acres of highly managed, dedicated coppice forest solely to
fuel the village forge, atop the domestic fuel needs of the villagers®®.

Because of the massive caloric requirements to feed the smith's family, the capital required for
iron, and the vast ecological footprint of the charcoal supply, historical models consistently
demonstrate that a village required a minimum of 50 households (approx. 250 people) to
support a single, full-time dedicated blacksmith®. In communities smaller than this threshold,
the blacksmith was merely a part-time farmer who operated the forge sporadically, failing to
achieve true occupational specialization and thereby limiting the community's overall
technological efficiency”’.

The Cheesemaker and the Communal Herd

Dairy processing represents a different kind of biological bottleneck. Because a traditional cow
yielded only ~2.5 liters of milk a day, a single household could not produce enough fluid milk
simultaneously to justify the complex, hygienic infrastructure of a dedicated aging cave,
massive copper heating vats, and commercial presses®.

To achieve a dedicated cheesemaker—someone who collects fluid milk from the community
and processes it centrally to maximize quality, stability, and yield—a daily volume of at least 100
to 200 liters is required. This necessitates a communal village herd of 50 to 100 lactating cows.
Managing a herd of this size requires the community to pool its pasture resources, enforcing
strict legal limits on grazing ("stinting") to prevent the Tragedy of the Commons, and employing
dedicated herdsmen®. The demographic threshold for a specialized dairy operation aligns
closely with the blacksmith threshold: a village of roughly 50 to 70 households is required to
sustain the herd size necessary to supply a master cheesemaker”.

Mathematical Model of the Optimal Micro-Community

Based on the thermodynamic constraints of the temperate environment, the Chayanovian
labor limits of the family farm, and the resource demands of pre-industrial technology, we can
mathematically define the optimal size and structure of an autonomous, specialized agrarian



micro-community.

Demographic Metric

Optimal Household Count

Total Population

Specialist Households

Agricultural Producers

Requirement / Output
60 households

300 individuals (assuming a family average
of 5)*

5 households (1 Blacksmith, 1 Miller/Baker, 1
Cheesemaker/Herdsman, 1
Carpenter/Wheelwright, 1 Forester/Collier)*

55 households (Dedicated to arable farming
and primary extraction)

To sustain 300 people and their specialized infrastructure in a temperate, sandy-soil
environment, the spatial footprint must be extensive.

Land Type

Arable Land

Coppice Woodland

Pasture & Meadow

Purpose Acreage Required

Grain cultivation. 55 1,650 acres
farming households

requiring ~30 acres each

for a three-field rotation to

yield the necessary 1:4

caloric baseline®'.

Domestic fuel (60 ~300 acres active (Total
forest reserve: 1,000+

households < 14 tons/year
acres)

= 840 tons) + Charcoal
production (70 tons/year).
Total requirement: 910 tons
of wood annually. At a yield
of 3 tons/acrelyear,
managed on a 10-year
rotation®,

Grazing for the communal ~800 acres
dairy herd (100 cows), draft



oxen (40+ animals), and
sheep. Fodder/hay
production for winter
survival®®.

Total Village Footprint ~3,450 acres (approx.
1,400 hectares)

Historically, communities in Brandenburg optimized this vast spatial requirement by adopting
the Haufendorf (clustered village) settlement pattern®. Rather than isolating families on
individual 60-acre plots, households were tightly clustered in a central core®. This dense
nucleation facilitated the immediate mobilization of reciprocal labor during the frantic windows
of the grain harvest, allowed heavy infrastructure (the forge, the communal bakehouse, the
cheese press) to be centralized, and enabled the rapid transfer of biological waste—such as
moving whey from the dairy directly to the village swine pens®.

Modern Comparisons: Ecovillages and Permaculture

When comparing this historical thermodynamic baseline to modern agricultural alternatives
and intentional communities, profound structural and energetic differences become apparent.

The Market Garden and Restoration Agriculture

Modern intensive systems attempt to bypass the extensive land requirements of historical
agriculture through deep ecological design. Jean-Martin Fortier's bio-intensive market
gardening model demonstrates that massive financial yields can be extracted from tiny
geographical footprints. Operating on just 1.5 acres, Fortier's model relies on tightly spaced
permanent beds (e.g., 3 rows per 30-inch bed), netting, and rapid crop successions without
tractor mechanization’". This system can generate up to $140,000 in revenue with a 45% profit
margin, while deliberately capping working hours to a standard 8-to-5 schedule to prevent
burnout’?. However, this model is designed for high-value market vegetables, not the dense,
storable staple carbohydrates and lipids required for absolute winter caloric self-sufficiency’®.
Conversely, Mark Shepard’s "Restoration Agriculture" attempts to replicate the caloric density
of annual grains using perennial polycultures (chestnuts, hazelnuts, apples, grazing livestock)”’.
Shepard calculates that an optimized perennial polyculture can yield roughly 6 million calories
per acre, compared to an industrial corn monoculture which yields up to 13.9 million calories
per acre’’. While perennial systems drastically reduce the Boserupian drudgery of annual
plowing and eliminate fossil-fuel fertilizer dependencies, their lower overall caloric density per
acre means a self-sufficient community would still require significant landholdings to buffer
against variable nut and fruit harvests’®. Furthermore, permaculture systems, while boasting an
excellent Energy Return on Investment (EROI) regarding fossil fuels, generally display poor
caloric returns per man-hour of labor compared to modern mechanized agriculture,
demanding large, dedicated human workforces’’.

The Ecovillage Dilemma



The practical challenges of scaling these systems are visible in modern intentional
communities. The Sieben Linden ecovillage in Saxony-Anhalt, Germany, possesses a population
of approximately 140 individuals occupying roughly 100 hectares (250 acres) of land, with 80
hectares dedicated to sustainable forestry and a smaller core for housing and gardens®.

While Sieben Linden is highly successful as a social model—managing to reduce its ecological
footprint by 75% compared to the German average through straw-bale construction, solar
energy, and cooperative decision-making—it does not achieve the total caloric self-sufficiency
and deep internal labor specialization of the historical model®’. The math established above
clarifies why: 100 hectares is less than 10% of the land base historically required to fully feed
and fuel 140 people in that climate using non-mechanized methods. Without the massive
caloric surpluses generated by vast tracts of arable land, the community cannot internally
support a full roster of non-farming specialists. Consequently, the majority of ecovillage
residents must engage in external paid labor in the broader capitalist economy to subsidize
their existence, or rely on internal credit systems and part-time dual-hatting rather than
achieving self-contained, full-time occupational specialization®®.

To achieve the vision of a completely autonomous community with a dedicated internal
blacksmith, a fully functioning local dairy, and absolute caloric security without relying on
external fossil fuel inputs, modern intentional communities would need to scale their
landholdings by an order of magnitude and expand their populations to the 300-person
threshold.

Conclusion

The labor constraints of a single-family farm in a temperate climate are absolute, bounded by
the rigid thermodynamic realities of the seasons, the carrying capacity of the soil, and the
physiological limits of human endurance. The agrarian calendar forces severe labor bottlenecks
during the spring plowing, summer dairying, and autumn harvest, culminating in the complex,
biochemically sensitive requirements of the culinary preservation stack.

Trapped by the Chayanovian demographic cycle and the Boserupian paradox of diminishing
labor returns, an isolated peasant family cannot overcome these bottlenecks to generate the
massive, sustained surplus required for technological advancement. True specialization of
labor—the liberation of human capital to master metallurgy, millwrighting, and advanced food
preservation—requires transcending the individual household.

Mathematical modeling based on historical yields, caloric requirements, and fuel consumption
dictates that an agrarian micro-community in a temperate climate requires a minimum of 50 to
60 households (approx. 300 people) and a managed ecological footprint of over 3,000 acres.
Only at this scale does the aggregate surplus cross the critical threshold, allowing the village to
absorb the immense energetic cost of the blacksmith's charcoal, the dairy's communal herd,
and the baker's kiln, thereby securing the community's survival and elevating it beyond mere
subsistence.
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y-agriculture/
The Conditions of Agricultural Growth,



https://germanhistorydocs.org/en/the-holy-roman-empire-1648-1815/brandenburg-in-the-seventeeth-and-eighteenth-centuries
https://germanhistorydocs.org/en/the-holy-roman-empire-1648-1815/brandenburg-in-the-seventeeth-and-eighteenth-centuries
https://www.britannica.com/place/Brandenburg-state-Germany
https://en.wikipedia.org/wiki/Haufendorf
https://t.johndclare.net/KS3/1-2-2year.htm
https://strangehorizons.com/wordpress/non-fiction/articles/the-medieval-agricultural-year/
https://strangehorizons.com/wordpress/non-fiction/articles/the-medieval-agricultural-year/
https://www.reddit.com/r/AskHistorians/comments/vbcgne/why_did_most_of_the_feudal_population_farm/
https://www.reddit.com/r/AskHistorians/comments/vbcgne/why_did_most_of_the_feudal_population_farm/
https://worldbuilding.stackexchange.com/questions/91617/is-there-an-order-to-jobs-as-the-population-of-a-village-town-increases-inspire
https://worldbuilding.stackexchange.com/questions/91617/is-there-an-order-to-jobs-as-the-population-of-a-village-town-increases-inspire
https://worldbuilding.stackexchange.com/questions/153324/what-professions-would-a-medieval-village-with-a-population-of-100-need
https://worldbuilding.stackexchange.com/questions/153324/what-professions-would-a-medieval-village-with-a-population-of-100-need
https://www.journals.uchicago.edu/doi/abs/10.1086/jar.35.4.3629542
https://wp.ufpel.edu.br/consagro/files/2010/08/CHAYANOV-Alexander-V.-biography.pdf
https://wp.ufpel.edu.br/consagro/files/2010/08/CHAYANOV-Alexander-V.-biography.pdf
https://warwick.ac.uk/fac/soc/economics/staff/mharrison/public/1975_jps_postprint.pdf
https://warwick.ac.uk/fac/soc/economics/staff/mharrison/public/1975_jps_postprint.pdf
https://edepot.wur.nl/588554
https://iro.uiowa.edu/view/pdfCoverPage?instCode=01IOWA_INST&filePid=13675089820002771&download=true
https://iro.uiowa.edu/view/pdfCoverPage?instCode=01IOWA_INST&filePid=13675089820002771&download=true
https://en.wikipedia.org/wiki/Alexander_Chayanov
https://neodemocracy.blogspot.com/2019/06/chayanovs-theory-of-peasant-economy-and.html
https://neodemocracy.blogspot.com/2019/06/chayanovs-theory-of-peasant-economy-and.html
https://en.wikipedia.org/wiki/Brenner_debate
https://anthroecology.org/think-like-a-farmer/
https://agriculture.institute/agricultural-policy/boserup-theory-population-density-agriculture/
https://agriculture.institute/agricultural-policy/boserup-theory-population-density-agriculture/
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https://faculty.rsu.edu/~felwell/Theorists/Boserup/presentation/Boserup.pdf
THE CONDITIONS OF AGRICULTURAL GROWTH The Economics,

https://www.biw.kuleuven.be/aee/clo/idessa_files/boserup1965.pdf
Agrarian class structure and economic development in pre-industrial,

https://libcom.org/article/agrarian-class-structure-and-economic-development-
pre-industrial-europe-robert-brenner

Brenner's Class Relations and Economic Transition | PDF - Scribd,
https://www.scribd.com/document/691328116/Brenner-Debate

How many people could a medieval farmer feed (whatever year or,
https://www.quora.com/How-many-people-could-a-medieval-farmer-feed-what
ever-year-or-location-you-know-in-ancient-times

ELI5: The Brenner Debate : /Marxism - Reddit,
https://www.reddit.com/r/Marxism/comments/balulj/eli5_the brenner_debate/
(PDF) Michael Kaiser: review of William W. Hagen, Ordinary Prussians,
https://www.academia.edu/38462223/Michael_Kaiser review _of Wililam W _Hage
n_Ordinary_Prussians_Brandenburg_Junkers_and_Villagers_1500_1840

WILLIAM W. HAGEN, Ordinary Prussians - perspectivia.net,
https://perspectivia.net/serviets/MCRFileNodeServlet/ploneimport_derivate 000

00980/kaiser_prussians.pdf
Ordinary Prussians. Brandenburg Junkers and Villagers, 1500-1840,

https://www.researchgate.net/publication/310657547_Ordinary_Prussians_Brande
nburg_Junkers_and Villagers 1500-1840 By William W _Hagen_Cambridge UK
Cambridge_University Press 2002 xi_plus_679 pp

Sieben Linden Ecovillage - How Does Responsible Participation,

https://www.youtube.com/watch?v=jcAreSQPVxM

Accurate Mixed Use Farming for ACKS - Autarch Forum,
https://forum.autarch.co/t/accurate-mixed-use-farming-for-acks/6370

To feed a medieval european city with a population of ~10.000, how,
https://www.reddit.com/r/AskHistorians/comments/aé4mgb/to_feed a_medieval_
european_city with_a/

How did the coppice-with-standards system help sustain medieval,
https://www.quora.com/How-did-the-coppice-with-standards-system-help-sust
ain-medieval-forests-while-providing-resources-for-blacksmithing

In medieval europe, what sort of quantity of firewood or other fuel,
https://www.reddit.com/r/AskHistorians/comments/oogé5w/in_medieval_europe

what_sort_of guantity of/
The Evolution of Milk For Cheese Making,

https://cheesemaking.com/blogs/learn/the-evolution-of-milk-for-cheese-making
How much milk would an ancient milking cow produce compared to,
https://www.reddit.com/r/AskHistorians/comments/aOhgem/how_much_milk_wou
Id_an_ancient_milking_cow/

How much milk does a cow produce? - The Netherlands in numbers,
https://longreads.cbs.nl/the-netherlands-in-numbers-2023/how-much-milk-does
-a-cow-produce/

Milk - Wikipedia, https://fen.wikipedia.org/wiki/Milk



https://faculty.rsu.edu/~felwell/Theorists/Boserup/presentation/Boserup.pdf
https://www.biw.kuleuven.be/aee/clo/idessa_files/boserup1965.pdf
https://libcom.org/article/agrarian-class-structure-and-economic-development-pre-industrial-europe-robert-brenner
https://libcom.org/article/agrarian-class-structure-and-economic-development-pre-industrial-europe-robert-brenner
https://www.scribd.com/document/691328116/Brenner-Debate
https://www.quora.com/How-many-people-could-a-medieval-farmer-feed-whatever-year-or-location-you-know-in-ancient-times
https://www.quora.com/How-many-people-could-a-medieval-farmer-feed-whatever-year-or-location-you-know-in-ancient-times
https://www.reddit.com/r/Marxism/comments/ba1u1j/eli5_the_brenner_debate/
https://www.academia.edu/38462223/Michael_Kaiser_review_of_William_W_Hagen_Ordinary_Prussians_Brandenburg_Junkers_and_Villagers_1500_1840
https://www.academia.edu/38462223/Michael_Kaiser_review_of_William_W_Hagen_Ordinary_Prussians_Brandenburg_Junkers_and_Villagers_1500_1840
https://perspectivia.net/servlets/MCRFileNodeServlet/ploneimport_derivate_00000980/kaiser_prussians.pdf
https://perspectivia.net/servlets/MCRFileNodeServlet/ploneimport_derivate_00000980/kaiser_prussians.pdf
https://www.researchgate.net/publication/310657547_Ordinary_Prussians_Brandenburg_Junkers_and_Villagers_1500-1840_By_William_W_Hagen_Cambridge_UK_Cambridge_University_Press_2002_xi_plus_679_pp
https://www.researchgate.net/publication/310657547_Ordinary_Prussians_Brandenburg_Junkers_and_Villagers_1500-1840_By_William_W_Hagen_Cambridge_UK_Cambridge_University_Press_2002_xi_plus_679_pp
https://www.researchgate.net/publication/310657547_Ordinary_Prussians_Brandenburg_Junkers_and_Villagers_1500-1840_By_William_W_Hagen_Cambridge_UK_Cambridge_University_Press_2002_xi_plus_679_pp
https://www.youtube.com/watch?v=jcAreSQPVxM
https://forum.autarch.co/t/accurate-mixed-use-farming-for-acks/6370
https://www.reddit.com/r/AskHistorians/comments/a64mqb/to_feed_a_medieval_european_city_with_a/
https://www.reddit.com/r/AskHistorians/comments/a64mqb/to_feed_a_medieval_european_city_with_a/
https://www.quora.com/How-did-the-coppice-with-standards-system-help-sustain-medieval-forests-while-providing-resources-for-blacksmithing
https://www.quora.com/How-did-the-coppice-with-standards-system-help-sustain-medieval-forests-while-providing-resources-for-blacksmithing
https://www.reddit.com/r/AskHistorians/comments/ooq65w/in_medieval_europe_what_sort_of_quantity_of/
https://www.reddit.com/r/AskHistorians/comments/ooq65w/in_medieval_europe_what_sort_of_quantity_of/
https://cheesemaking.com/blogs/learn/the-evolution-of-milk-for-cheese-making
https://www.reddit.com/r/AskHistorians/comments/a0hqem/how_much_milk_would_an_ancient_milking_cow/
https://www.reddit.com/r/AskHistorians/comments/a0hqem/how_much_milk_would_an_ancient_milking_cow/
https://longreads.cbs.nl/the-netherlands-in-numbers-2023/how-much-milk-does-a-cow-produce/
https://longreads.cbs.nl/the-netherlands-in-numbers-2023/how-much-milk-does-a-cow-produce/
https://en.wikipedia.org/wiki/Milk
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Milk and milk product - European Commission,
https://ec.europa.eu/eurostat/statistics-explained/SEPDF/cache/29568.pdf?v=92371
406132713933

How often did medieval peasants work? - Quora,
https://www.quora.com/How-often-did-medieval-peasants-work

Economy of England in the Middle Ages - Wikipedia,
https://en.wikipedia.org/wiki/Economy of England_in_the Middle Ages

Social and economic history,
https://www.british-history.ac.uk/vch/oxon/vol2/pp165-213

What Was It Actually Like to Be a Medieval Peasant? - YouTube,
https://www.youtube.com/watch?v=GwlipjulV_M

Medieval Peasants Only Worked 150 Days Due to 'Frequent,
https://www.snopes.com/fact-check/medieval-peasant-only-worked-150-days/
Medieval peasants really did not work only 150 days a year,
https://www.adamsmith.org/blog/regulation-industry/medieval-peasants-really-di
d-not-work-only-150-days-a-year

Did medieval peasants work 150 days a year?,
https://history.stackexchange.com/questions/70816/did-medieval-peasants-work
-150-days-a-year

What Did Medieval People Actually Do All Day? - YouTube,
https://www.youtube.com/watch?v=HwhI8iHQcrw

How much free time did an average person in the middle ages have,
https://www.reddit.com/r/AskHistorians/comments/2897I5/how_much_free_time
did_an_average_person_in_the/

Moderate decrease of pH by sourdough fermentation is sufficient to,
https://pubmed.ncbi.nim.nih.gov/15631515/

Sourdough Fermentation & Phytate Breakdown- The Sourdough,

https://thesourdoughschool.com/research/sourdough-fermentation-and-mineral
-bioavailability/

The 5 Most Common Jobs in a Medieval City - Medievalists.net,
https://www.medievalists.net/2026/04/common-jobs-medieval-city/
Townsfolk Jobs - Robin in the Hood — Medieval Festival,
https://www.robininthehood.com/townsfolk-jobs/

German Empire Land and Property - FamilySearch,
https://www.familysearch.org/en/wiki/German_Empire_Land_and_Property
Hufe - GenWiki - Genealogy.net, https://wiki.genealogy.net/Hufe
Brandenburg Land and Property - FamilySearch,
https://www.familysearch.org/en/wiki/Brandenburg Land and Property
Medieval Agricultural Yields and Equivalents... (long) - Ibiblio,
https://www.ibiblio.org/london/agriculture/general/1/msgO00070.html

The Economics of Owning a Medieval Farm - YouTube,
https://www.youtube.com/watch?v=PQKSAVHhgqY

How much land is needed to feed a family of four using Medieval,
https://www.quora.com/How-much-land-is-needed-to-feed-a-family-of-four-usi

ng-Medieval-farming-methods


https://ec.europa.eu/eurostat/statistics-explained/SEPDF/cache/29568.pdf?v=9371406132713933
https://ec.europa.eu/eurostat/statistics-explained/SEPDF/cache/29568.pdf?v=9371406132713933
https://www.quora.com/How-often-did-medieval-peasants-work
https://en.wikipedia.org/wiki/Economy_of_England_in_the_Middle_Ages
https://www.british-history.ac.uk/vch/oxon/vol2/pp165-213
https://www.youtube.com/watch?v=Gw1ipjUlV_M
https://www.snopes.com/fact-check/medieval-peasant-only-worked-150-days/
https://www.adamsmith.org/blog/regulation-industry/medieval-peasants-really-did-not-work-only-150-days-a-year
https://www.adamsmith.org/blog/regulation-industry/medieval-peasants-really-did-not-work-only-150-days-a-year
https://history.stackexchange.com/questions/70816/did-medieval-peasants-work-150-days-a-year
https://history.stackexchange.com/questions/70816/did-medieval-peasants-work-150-days-a-year
https://www.youtube.com/watch?v=Hwhl8iHQcrw
https://www.reddit.com/r/AskHistorians/comments/28q7l5/how_much_free_time_did_an_average_person_in_the/
https://www.reddit.com/r/AskHistorians/comments/28q7l5/how_much_free_time_did_an_average_person_in_the/
https://pubmed.ncbi.nlm.nih.gov/15631515/
https://thesourdoughschool.com/research/sourdough-fermentation-and-mineral-bioavailability/
https://thesourdoughschool.com/research/sourdough-fermentation-and-mineral-bioavailability/
https://www.medievalists.net/2026/04/common-jobs-medieval-city/
https://www.robininthehood.com/townsfolk-jobs/
https://www.familysearch.org/en/wiki/German_Empire_Land_and_Property
https://wiki.genealogy.net/Hufe
https://www.familysearch.org/en/wiki/Brandenburg_Land_and_Property
https://www.ibiblio.org/london/agriculture/general/1/msg00070.html
https://www.youtube.com/watch?v=PQKSAVHhgqY
https://www.quora.com/How-much-land-is-needed-to-feed-a-family-of-four-using-Medieval-farming-methods
https://www.quora.com/How-much-land-is-needed-to-feed-a-family-of-four-using-Medieval-farming-methods
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Coppice with standards by Mike Hartnell - Tree Shop,
https://www.tree-shop.co.uk/wp-content/uploads/2019/08/fact-sheet-five.doc-5-

of-6.pdf
How much wood would we need! - Green Building Forum,

https://www.greenbuildingforum.co.uk/newforum/comments.php?Discussion|D=7
686

Silvicultural Guidelines for European Coppice Forests,
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20193063061

How much land for firewood? - Permies.com,
https://permies.com/t/9698/land-firewood

Economics of English agriculture in the Middle Ages - Wikipedia,
https://en.wikipedia.org/wiki/Economics_of English_agriculture_in_the_Middle_Ag
es

How in medieval times did blacksmiths get charcoal without causing,
https://www.quora.com/How-in-medieval-times-did-blacksmiths-get-charcoal-
without-causing-deforestation

Charcoal Burning in the Felbridge Area,
https://lwww.felbridge.org.uk/index.php/publications/charcoal-burning-felbridge-a
rea/

What bland profession could a medieval person have? - Reddit,
https://www.reddit.com/r/worldbuilding/comments/1gé5uvr/what_bland_professio
n_could a medieval person have/

What professions would a medieval village with a population of 500,

https://www.reddit.com/r/AskHistorians/comments/jxrsw4/what_professions_woul
d_a_medieval_village_with_a/

Has anyone tried to figure out how many artisans are needed per X,
https://www.reddit.com/r/FantasyWorldbuilding/comments/1pap39l/has_anyone_t

ried_to_figure_out_how_many_artisans/
Need a little help designing a frontier town. - RPGnet,

https://forum.rpg.net/index.php?threads/need-a-little-help-designing-a-frontier-t
own.588515/

BRANDENBURG* - William W. Hagen,
https://hagen.faculty.ucdavis.edu/wp-content/uploads/sites/529/2020/02/Hagen-
How-Mighty-PP-1985.pdf

Yields Per Acre in English Agriculture, 1250-1860 - ResearchGate,

https://www.researchgate.net/publication/228043115_Yields_Per_Acre_in_English

Agriculture_1250-1860_Evidence_from_Labour_Inputs
The Market Gardener by Jean-Martin Fortier - books - Permies.com,

https://permies.com/wiki/49213/Market-Gardener-Jean-Martin-Fortier

Designing the Market Farms for Success (3 of 3) | Jean-Martin Fortier,
https://paperpot.co/designing-market-farms-for-success-03/

Making a Living Market Gardening on 1.5 Acres Presented by Jean,
https://www.slideshare.net/slideshow/making-a-living-market-gardening-on-15-a

cres-presented-by-jeanmartin-fortier/52938168
Jean-Martin Fortier — Sustainable Market Farming,



https://www.tree-shop.co.uk/wp-content/uploads/2019/08/fact-sheet-five.doc-5-of-6.pdf
https://www.tree-shop.co.uk/wp-content/uploads/2019/08/fact-sheet-five.doc-5-of-6.pdf
https://www.greenbuildingforum.co.uk/newforum/comments.php?DiscussionID=7686
https://www.greenbuildingforum.co.uk/newforum/comments.php?DiscussionID=7686
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20193063061
https://permies.com/t/9698/land-firewood
https://en.wikipedia.org/wiki/Economics_of_English_agriculture_in_the_Middle_Ages
https://en.wikipedia.org/wiki/Economics_of_English_agriculture_in_the_Middle_Ages
https://www.quora.com/How-in-medieval-times-did-blacksmiths-get-charcoal-without-causing-deforestation
https://www.quora.com/How-in-medieval-times-did-blacksmiths-get-charcoal-without-causing-deforestation
https://www.felbridge.org.uk/index.php/publications/charcoal-burning-felbridge-area/
https://www.felbridge.org.uk/index.php/publications/charcoal-burning-felbridge-area/
https://www.reddit.com/r/worldbuilding/comments/1g65uvr/what_bland_profession_could_a_medieval_person_have/
https://www.reddit.com/r/worldbuilding/comments/1g65uvr/what_bland_profession_could_a_medieval_person_have/
https://www.reddit.com/r/AskHistorians/comments/jxrsw4/what_professions_would_a_medieval_village_with_a/
https://www.reddit.com/r/AskHistorians/comments/jxrsw4/what_professions_would_a_medieval_village_with_a/
https://www.reddit.com/r/FantasyWorldbuilding/comments/1pap39l/has_anyone_tried_to_figure_out_how_many_artisans/
https://www.reddit.com/r/FantasyWorldbuilding/comments/1pap39l/has_anyone_tried_to_figure_out_how_many_artisans/
https://forum.rpg.net/index.php?threads/need-a-little-help-designing-a-frontier-town.588515/
https://forum.rpg.net/index.php?threads/need-a-little-help-designing-a-frontier-town.588515/
https://hagen.faculty.ucdavis.edu/wp-content/uploads/sites/529/2020/02/Hagen-How-Mighty-PP-1985.pdf
https://hagen.faculty.ucdavis.edu/wp-content/uploads/sites/529/2020/02/Hagen-How-Mighty-PP-1985.pdf
https://www.researchgate.net/publication/228043115_Yields_Per_Acre_in_English_Agriculture_1250-1860_Evidence_from_Labour_Inputs
https://www.researchgate.net/publication/228043115_Yields_Per_Acre_in_English_Agriculture_1250-1860_Evidence_from_Labour_Inputs
https://permies.com/wiki/49213/Market-Gardener-Jean-Martin-Fortier
https://paperpot.co/designing-market-farms-for-success-03/
https://www.slideshare.net/slideshow/making-a-living-market-gardening-on-15-acres-presented-by-jeanmartin-fortier/52938168
https://www.slideshare.net/slideshow/making-a-living-market-gardening-on-15-acres-presented-by-jeanmartin-fortier/52938168
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https://www.sustainablemarketfarming.com/tag/jean-martin-fortier/
How to Make a Living From a 1.5 Acre Market Garden,

https://permacultureapprentice.com/how-to-make-a-living-from-a-1-5-acre-mar
ket-garden/

The revolution will not be market gardenized - Chris Smaje,
https://chrissmaje.com/2016/05/the-revolution-will-not-be-market-gardenized-s
ome-thoughts-on-jean-martin-fortier/

Your experience in small-scale permaculture vs. conventional,
https://www.reddit.com/r/Permaculture/comments/lemkw8/your_experience_in_s
mallscale permaculture vs/

‘Restoration Agriculture’ Part IIl: annual monocultures out-calorie,

https://chrissmaje.com/2015/04/restoration-agriculture-part-ii-annual-monocultu

res-out-calorie-perennial-polycultures/
Quantitative comparison of the economics and output of,

https://sustainability.stackexchange.com/questions/10420/quantitative-comparis
on-of-the-economics-and-output-of-permaculture-versus-indus

Grain agriculture and the end of the fossil fuel era,
https://Iwww.foodsystemsjournal.org/index.php/fsj/article/download/1264/1233/26
40

Powering Human Civilization beyond the Fossil Fuels Era,
https://media.sciltp.com/articles/2605003957/2605003957.pdf

Ecovillage Sieben Linden, https://siebenlinden.org/en/ecovillage-2/sieben-linden/
Ecovillage / History - Okodorf Sieben Linden,
https://siebenlinden.org/en/ecovillage-2/history/

Ecology - Ecovillage - Okodorf Sieben Linden,
https://siebenlinden.org/en/ecovillage-2/ecology/

(PDF) ECOVILLAGES - Academia.edu,
https://www.academia.edu/3298351/ECOVILLAGES

AN ABSTRACT OF THE THESIS OF Mark P. Bruno for the degree of,
https://ir.library.oregonstate.edu/downloads/cné69mc857

Sieben Linden Ecovillage,
https://ecovillage.org/ecovillage/sieben-linden-ecovillage/

Digital Twin Oaks Policies,
https://www.twinoaks.org/docmanhidden/systems-and-policies/50-collected-poli
cies-2010/file



https://www.sustainablemarketfarming.com/tag/jean-martin-fortier/
https://permacultureapprentice.com/how-to-make-a-living-from-a-1-5-acre-market-garden/
https://permacultureapprentice.com/how-to-make-a-living-from-a-1-5-acre-market-garden/
https://chrissmaje.com/2016/05/the-revolution-will-not-be-market-gardenized-some-thoughts-on-jean-martin-fortier/
https://chrissmaje.com/2016/05/the-revolution-will-not-be-market-gardenized-some-thoughts-on-jean-martin-fortier/
https://www.reddit.com/r/Permaculture/comments/1emkw8/your_experience_in_smallscale_permaculture_vs/
https://www.reddit.com/r/Permaculture/comments/1emkw8/your_experience_in_smallscale_permaculture_vs/
https://chrissmaje.com/2015/04/restoration-agriculture-part-ii-annual-monocultures-out-calorie-perennial-polycultures/
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