Visioning County Food Production

by Karl North
Editor’s Note: This article is the first in a three-part series. Part 2 will appear next
month.

In this paper I will attempt a preliminary vision of a relocalization of food production

designed to feed the population of Tompkins County. A project of this scope implies a
reorganization of food processing and distribution that, while not included in this first
iteration, will need to be integrated in a later, expanded overview.

My purpose is to explore the kind of local food system that will be needed as this country
faces sharply lower access to the energy sources on which our present industrial form of
agriculture and food economy heavily depends. I will describe the types of local farming
enterprises, farming methods, resources, and land use needed to confront a future of
much lower energy use. A documented baseline assessment of current food production
and county resources is not an objective of this essay, but will be essential to a detailed
planning effort. The picture presented here is intended to be general enough to be useful
in planning the relocalization of foodsheds that include an urban center the size of Ithaca,
New York.

Part One: Introduction

In these first few pages, I will set out my premises and theoretical points of departure in
some detail to explain the fundamental changes in perspective I think are necessary to
envision how and where we produce food in the future.

This vision will rely on several critical premises:

1. The premise underlying all work of TCLocal is that a permanent decline in the
availability and affordability of liquid fuels and related rising costs of all energy
sources will inevitably lead to much lower energy use and increasing importance
of local scale in human affairs. The present long-distance food economy will
shrink, and consumers will need to rely increasingly on local food production.

2. This ‘energy descent’ will force the transformation of food production toward low
external input systems that rely more on human labor and models of healthy,
highly productive ecosystem processes common in nature instead of the high
energy cost technological substitutes on which agriculture, including most of
organic agriculture, depends today.

3. Our world is systemic in nature (parts are more or less connected), and this has
important implications for attempts to change it. Problems we want to solve are,
as the system analysts like to say, ‘structural’, and require intervention in several



places. So the single-issue approach to any kind of change is eventually bound to
fail to meet expectations. For example, dieting to solve weight problems never
works for long if the problem lies in the structure of our life. In addition to
changing what we eat, maybe trading the car in on a bike and some tools to dig
the lawn into a vegetable garden would produce better results. By itself, widening
Ithaca’s commuter feeder roads like Route 13 will not solve the traffic problem;
the improved highway only attracts more cars. But it might succeed if coupled
with a county tax on car ownership, a tax hefty enough to pay for major
improvements in public transportation. This would be intervention in the very
‘structure’ of the county transportation system.

Moreover, desplte best intentions, In complex systemsl cause and effect
are often distant in time and space

in a systemic world we can never
make just the one change we aim
for. Complex systems are squishy
like a balloon: squeezing just one
end only makes the balloon blow
out in other unexpected places.
Change agents need a holistic
approach that recognizes that
consequences of any interventions
are multiple ripple effects that go
distant in space and time. This
approach has important
implications for design at every level of scale.

At the garden or farm scale we want to build in multifunctionality, where parts of
the system serve more than one purpose. Plants and animals that provide food, for
example, may also provide ecological services necessary for the health and
productivity of the whole. Ecological services are the benefits arising from the
functioning of the ecosystem, in contrast to purchased inputs.

At the level of the food system, where different elements of production,
processing, and distribution can be designed as a cooperating whole, we need to
build in complementarity as to what is produced, and services that are shared
among the different types of production units to be described in this paper. Urban
gardens may best serve the county food system by growing fresh produce, thus
complementing rural farms that produce less perishable foods, for example.

At the community level, we need to view the reorganization of the food system as
affecting and affected by the reorganization of all other infrastructure and
institutions impacted by reduced energy availability, e.g., industry, housing,
markets, transportation, sanitation, information flow, knowledge production, etc.

Most important from a systems perspective, we need to regard far-reaching
changes like those to be proposed here as experimental, and track for unintended
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consequences in time and space. This approach, known to ecologists and other
systems thinkers as adaptive management, requires constant monitoring and
replanning in the face of uncertainty about consequences.

4. The design of a relocalized agricultural system will need to address root causes.
For example, the proximate causes of flooding may be failed riparian buffers and
levees, but the root causes are pavement, bare ground and other surfaces that
create surface run-off, soils compacted and depleted of water-holding organic
matter, agricultural field drains, and channeling that cuts streams and rivers off
from their historic flood plains. Attention to root causes forces the need for the
systems perspective outlined in premise #3. If, from the viewpoint of
sustainability, high-input, oil-dependent agriculture is now revealed to be a design
failure from the outset, little is gained by piecemeal solutions like replacing
chemical inputs with ‘natural’ ones. Rather than the input substitution approach,
efforts are better directed toward whole agroecosystem design that integrates a
diversity of spatial and temporal elements.

Understanding Sustainability. In addition to working from the stated premises, I want
to ground the proposals in this visionary project in a working concept of sustainability
based on ecological science. This is important at this historical juncture for a couple of
reasons. The common practice of confusing and conflating sustainable agriculture and
organic agriculture will be counterproductive in the coming era when shrinking access to
cheap energy will reveal the unsustainability of most current forms of agriculture,
including organic. The flowering of the organic farming movement, in which I have been
a practitioner for 30 years, generated much innovation that will be useful in coming
years. But it also produced the delusion of a luxury version of sustainability, because it
occurred in and was shaped by an era of cheap oil. Limited by economic forces and a
focus mainly on environmental issues, organic farming became more a matter of
substituting ‘greener’ inputs for those of industrial agriculture rather than seeking input
independence through systematic redesign. Awareness that many of the ‘greener’ inputs
depend on fast-depleting, often finite, soon-to-become-expensive resources still has not
penetrated the organic movement sufficiently to become a paramount concern. A
common practice in organic vegetable farming, for example, is to import fertility in the
form of compost from factory-style dairy and poultry farms.

None of the above should be construed as an attack on the organic farming movement, or
a dismissal of its contributions to the development of a truly sustainable agriculture. But
we need a more rigorous design tool than ‘organic’ to select from those offerings.

Sustainability means that local food production systems must support the food and fiber
needs of a given human population without exceeding their carrying capacity (CC). A
working definition of CC might be the maximum indefinitely supportable ecological load
of an ecosystem or area.

We must be clear about what constitutes a supportable ecological load. Depletion of a
finite resource like copper or phosphorus is not supportable unless we find a way to



perfectly recycle as much of it as is needed (not downcycle it as in plastic bags — park
benches — landfill). Petroleum products used for fuel are not recyclable, and anything
needing those fuels in its production is therefore unsustainable. The supportable load on
renewable resources on which we depend is limited to their refresh rate. The rate at which
a farm consumes soil organic matter depends on the capacity of the agroecosystem to
rebuild it. Less evident, but perhaps ultimately most important,is the load of work we
place on natural systems to absorb concentrations of substances and handle imbalances
that we create. That load can become insupportable, either because it becomes too great
or because we weaken the ability of natural systems to do the work.

In short, the success and survival of all human activity rests on and must be subordinate
to the continuing health of the natural resource base and the ecosystems that underpin it.
Encapsulated in the phrase, “Mother nature bats last,” this means that any sacrifice of
ecological health to advance human affairs eventually results in losses to society.
Economic profit gained in the short term at the expense of the natural resource base and
its health leads inevitably to economic loss in the long term.

The CC of a specific farm or Ponulation
regional landscape at a given
historical moment may have
eroded far below its potential. _ _
Industrial agriculture has indeed BN Pl s 2T e C AN/
damaged the CC of much of the

agricultural resource base. At
present, technological props
based on cheap oil have created a
temporary, artificially higher CC
that ecologist William Catton
called “phantom carrying
capacity.”' Continued belief in
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long enough to cause the population to collapse. Our present food system is operating at
phantom CC. This is due to a level of agricultural productivity that is temporarily and
artificially high because it relies on fossil fuels and other raw materials that are finite and
fast depleting. Over 80 per cent of the energy on which our food system runs comes from
oil. In practical terms this means that we are feeding more people than is sustainable (at
least on a global basis), because human populations have ballooned in response to rising
food production. Equitable food distribution is an essential response to the problem but is
ultimately insufficient unless agriculture itself can be organized on a sustainable basis.

On the other hand, human intervention can often rebuild CC and possibly improve it
somewhat. Effective agroecosystem design can improve farm sustainability, for example,
by building in sufficient species diversity to provide necessary farm inputs and ecological
services ‘for free’ to replace unsustainable external inputs to farms.




Finally, “needs of a given human population” is a slippery term, the definition of which
varies widely from one culture to another. We need to ask: How much material
consumption does our quality of life really require? In regard to food, does discretionary
consumption exist which, if reduced, could allow agriculture to feed more people?

Despite the complexity of these questions, thinking about sustainable design to respect
carrying capacity has effectively focused the attention of ecological scientists on
maximizing the long-term health of four interrelated ecosystem processes in
agroecosystems:

The mineral or nutrient cycle

The water cycle

The energy flow

The structure and interactions of the biological community
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A focus on these four processes leads to the development of principles or attributes of
sustainable agroecosystem design intended to maintain, or in many cases regenerate, the
health of these ecosystem processes. Some of the widely accepted principles and their
implications are:

e Low external inputs - Input self-sufficiency.

e Low emissions - Closed nutrient and carbon cycles that avoid losses of valuable
resources that eventually cause environmental damage.

o Stability — Resilience — Adaptive Capacity — These qualities of sustainability
are all necessary, but since they exist somewhat in tension, there must be balance
among them. Stability is the quality that produces reliable results and minimizes
risk, but in excess, stability can become rigidity. However, a certain flexibility is
required for resilience, which is the ability to rebound from sudden change like a
dry period in the farming season. Adaptive capacity to respond to slower changes
like a gradually invasive plant disease also requires flexibility. Reserves of
material or energy, overlaps, redundancy, or other slack in a system provide that
flexibility, but at the price of efficient use of resources.

e Knowledge intensity — Reliance on technologies that are powerful but derivative
of a narrow, specialist knowledge base will give way to a broader, more
demanding knowledge of farms as complex ecosystems of interdependent species,
a knowledge that enables the creation of biodiversity to capture synergies, to
biologically control pests, for example.

e Management intensity — Farming for input self-sufficiency and low emissions
will require more labor devoted to management planning and monitoring to
replace other resources or use them more efficiently to maximize sustainable
yield: productivity/acre.



e Local food self-sufficiency and national food sovereignty

These principles fit well with the design imperatives of a future marked by gradual loss
of sources of cheap energy. Aimed at maximizing the ecosystem processes described
before, these design principles will guide the visioning effort.

The visioning process will draw on several main resource areas:

e Known principles of agroecology and their relation to the concept of sustainability as
outlined above;

e Historical knowledge of how production was achieved before the era of cheap energy
and other inputs — as late as the early 20" century in some locations;

e Subsistence and semi-subsistence farming systems in agrarian communities on the
periphery of the global industrial economy, which have managed to escape the
imprint of the current system?;

e Contemporary models of large-scale conversion from industrial agricultural systems
to localized, low input agricultural systems as in Cuba®, the resources of the
Permaculture* and Transition Towns® movements, and some of the more sustainable
design efforts to develop very low external input systems in the organic agriculture
movement.

From these resources I will attempt to extract and introduce a set of general food
production system design strategies that follow principles already outlined above. Many
of their elements have in common the goal of designing for food and other species that
are multifunctional, delivering ecological services presently provided by the external
inputs in our industrialized food system that will become prohibitively expensive in the
future. Elements of these food system design strategies include:

1. Integration of crops and livestock

2. Animal, human- and small-scale wind, hydro, and solar as the primary energy
sources of agricultural production

3. Perennial crop polycultures, in particular,perennial carbohydrate
crops(nutritionally, hazelnuts can be seen as equivalent to soy, chestnuts as an
equivalent to corn)

4. Perennial forage polycultures under intensive management (variations on an
interdependent triad: grasses for bulk, legumes for nitrogen, deep-rooted broad-

leaf forbs for minerals)

5. Agroforestry and sylvopastoralism



a. Alley cropping/grazing within perennial polycultures
b. Terracing, or return of perennials to erodable slopes

6. Intensive water management: capture and distribution swales, rooftop capture,
microclimate creation, ponds and filter wetlands for storage, nutrient processing
and aqua-ecosystem development

7. Extended growing season and harvest technologies

8. Intensive nutrient management
a. Repairing and tightening broken and leaky nutrient cycles: food = waste =
food

b. Rotations that manage nutrient capture and use
9. Intensive bed growing
10. Biocontrol of pests: pest predator production and habitats, trap crops
11. Plant families designed for symbiosis

12. Stacked species for sunlight capture or shade or wind protection: vertical plant
growth — vine crop fences, espalier

13. Cooperative management: neighborhood and community gardens, revival of the
commons

Historical models of energy-efficient foodsheds that include an urban population suggest
the need to design a whole that integrates three somewhat overlapping categories of
production systems:

e Urban agriculture — many small islands of gardening in the dense city center
e Peri-urban agriculture — larger production areas in the immediate periphery

e Rural agriculture - feeder farms associated with village-size population clusters
in the hinterland of the city but close enough to be satellite hamlets

The design of each type of system will vary depending on its available resources, its
appropriate role in feeding the county population, and its input support function for the
other production categories. In parts two and three of this paper I will describe some
general sustainable design considerations, and then build on them to offer a vision of
each of these three food production systems. My effort is intended to build on earlier
TCLocal articles relating to land use and food production®

It bears pointing out that the reintegration needed to transform our food system will force
the solution to some of our society's worst problems. In addition to better food quality,



the reduction of agricultural and other pollutants, and an increase in food security, the
changes required for truly sustainable food production will rebuild community and begin
to mend what Engels and Marx called the “metabolic rifts” in both our farms (e.g.,
broken nutrient cycles) and our communities (e.g., the broken connection between city
and country, man and nature). These systems thinkers saw that the notion of metabolism
that in biology refers to chemical processes and transactions essential to maintain life has
its counterpart in ecosystems and social systems.
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