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The word “permaculture” evokes images of verdant vegetable polycultures erupting beneath laden fruit trees, of herb spirals and keyhole garden beds, of swales snaking along contour lines to moisten soil and build humus, and of mulch, deep layers of mulch everywhere. Thus it’s tempting to think that urban permaculture is simply ecological gardening that’s been scaled down small and tight, a specialized subset of high-intensity growing methods designed to coax food from the few unpaved niches missed by relentless urban infilling and building. Indeed, cities do pose special challenges to food growing and habitat preservation for which permaculture offers solutions. But as Jane Jacobs observes in her classic manifesto on the livable metropolis, The Death and Life of Great American Cities, thinking of urban ecology as an impoverished shadow of wild nature, where pigeons battle rats for dominance, misses the vibrant ecosystem that suffuses all cities: the human one.1 Along the same lines, urban permaculture is only slightly about gardening, and mostly about people. The human ecosystem that is the city is rich, and it includes much more than food. To understand, work within, and enhance that ecosystem, we need to understand not just how we feed ourselves in cities and towns but how we meet all our needs: How do we build, move about, use water and energy, feel secure, make decisions, solve problems, sustain ourselves, develop policies, live together?


This book documents the rise of a new sophistication, depth, and diversity in the approaches and thinking of permaculture designers and practitioners. Within it are stories and examples of hope and opportunity for our cities, towns, and suburbs; the people who live in them; and the wild and tame nature that is so heavily impacted by them. Urban permaculture takes what we have learned in the garden and applies it to a much broader range of human experience. We’re not just gardening plants but people, neighborhoods, and even cultures.


Permaculture is applied ecology; that is, it is a design approach based on finding and applying to our own creations some of the guiding axioms at work in natural ecosystems. We search for the principles that generate life’s resilience, immense productivity, diversity, interconnectednesss, and elegance. Permaculturists are also learning how nature does that so well while powering itself with sunlight; working at ambient, comfortable temperatures; assembling nontoxic materials via life-friendly processes into an ever-evolving and deepening webwork; and recycling all of it in ways that spur yet more diversity and opportunities. Life’s wisdom can teach us to build sorely needed replacements for industrial production’s murderous conditions, nonrenewable fuels, and toxic, landfill-clogging products. But nature can do more than improve how we make things. It can also teach us how to cooperate, make decisions, and arrive at good solutions.


This means that permaculturists can come from all walks of life. In the early days of the discipline, permaculture attracted gardeners, farmers, landscape designers, and nascent permaculture teachers. But because permaculture’s concepts can be applied in so many ways, permaculturists today include software designers; water, waste, and energy engineers; social justice activists; educators and school administrators from the kindergarten level to graduate studies; community organizers and government officials; restoration ecologists; teachers of yoga, bodywork, and spiritual practice; in short, almost anyone. As permaculture teacher Larry Santoyo says, it’s not that we “do” permaculture, but rather that we use permaculture in what we do—whether that is farming, law, medicine, science, or accounting. Permaculture has something to offer everyone. All humans, because we plan, dream, and manipulate the environment with our hands and brains, are designers of some sort. Permaculture is a universal design tool; thus each of us can benefit from using it. Nature has tricks to teach everyone.


The most straightforward, easily comprehended way to learn nature’s approach is by mimicking the form and processes of the natural environment. Thus permaculturists took first to the garden because it offered the most obvious nursery in which to learn natural-systems design. Want to create a human-designed yet still healthy ecosystem? Start with the stuff of natural ones: plants, soil, water, and sunlight. When we use the ingredients that life has worked wonders with for four billion years, following what we know of nature’s design rules, we will be aided by beneficial creatures and processes that show up spontaneously to help stitch together our crude constructions into functioning microecosystems. Our efforts in the garden and farm are the baby steps that permaculturists have been taking to learn how nature operates: plant guilds and polycultures, rotational and sequential grazing, tree crops on contour, water harvesting, food forests, and building soil from the top down.


After thirty years we’re starting to know what we’re doing. Thousands of nature-mimicking, food-filled yards and hundreds of farms have been designed and built using permaculture’s toolkit. Permaculture has been used to design tiny container gardens on apartment balconies, modest (but inspiring) plots in community gardens, microfood forests in narrow urban backyards, food-producing wildlife gardens in suburbia, and productive farms out in the country.


And now we’re realizing that the same rules and strategies that apply to understanding and designing living ecosystems for the home and farm hold true for many other human endeavors. Permaculture design applies broadly to many forms of what we have come to call complex adaptive systems. These types of systems include not just ecosystems but brains and nervous systems, businesses and economic networks, communities and neighborhoods, legal and social systems, and a host of other multicomponent, interconnected, flexible, and responsive systems that all follow a similar set of governing principles and have many general properties in common. What permaculturists have learned in the garden is precisely what systems theorists, ecologists, neuroscientists, economists, and many others have been learning in the lab, field, and office: When many parts are assembled so they can interact and influence each other, new properties emerge, such as self-regulation, feedback loops, self-organization, and resilience. We are beginning to understand how that happens and how we can apply what we know about these complex adaptive systems to our own designs.


The relevance of these systems to this book is this: Urban permaculture is vastly more than gardening in the city. What permaculturists have learned by applying whole-systems thinking to food production and habitat restoration has profound and immediate application to the human ecology of the urban environment. So this book cannot only be about gardening; in fact, only about one-quarter of it is. That’s because the technical problems of food growing are just a fraction of the challenges confronting us in our essential and increasingly urgent task of learning how to coexist with a finite planet and with each other. Currently we are failing at that task. But I’m renewed and inspired by the growing realization, both my own and that of countless other ecologically minded people, that the principles, strategies, and methods that have been organized under the heading of perma­culture and refined in gardens and farms apply directly to designing and working not only with energy, water, and waste systems and other parts of the built environment but also with what we call the invisible structures: businesses, currencies, and economies; communities, families, and other human groups; legal, justice, and decision-making processes; and many other intangible aspects of our culture.


This book is themed loosely around my own modification of David Holmgren’s permaculture flower, in which each petal of the flower represents a basic human need that must be met in a sustainable—or, better yet, regenerative—way if we are to build an equitable, ecologically sound culture.2 This flower pattern of Holmgren’s brilliantly encapsulates many of permaculture’s core concepts in a single graphic, and it’s become a permaculture icon. The flower expresses three central ideas. The first is that permaculture’s ethics, principles, and methods can be applied not just to gardens but to all essential needs. The second is that in order to create a sustainable culture, we need to address all of these needs, and the flower is an iconic way to keep them all in front of us. The third is that we must meet these needs not just at the personal level—we don’t just stock up food in our bunker—but at the local and regional levels as well. Those needs include the physical ones, such as food, energy, and water, but equally important the nonphysical ones, such as community and livelihood.



What Is Permaculture?


The first glimmerings of permaculture arose in the mind of Bill Mollison, a charismatic and iconoclastic Australian. Mollison grew up in the wildlands of Tasmania and worked over the years as a forester, trapper, and guide and later as a field biologist, researcher, and college instructor. While doing fieldwork in 1959, inspired by the complex interactions of marsupials browsing in the Tasmanian forest, Mollison scratched a seminal note into his journal: “I believe that we could build systems that would function as well as this one does.” Over the next twelve years, he fleshed out that idea. Based on his observations of natural ecosystems as well as indigenous cultures, he identified key principles and patterns of sustainable design. In 1972, while a tutor at the University of Australia, he met David Holmgren, a student at a nearby college who grasped the importance of what Mollison was working on. Holmgren wrote an undergraduate thesis that eventually, under Mollison’s guidance, became Permaculture One, the revolutionary first enunciation of permaculture’s concepts.


The word “permaculture” was originally a portmanteau of “permanent” and “agriculture,” signaling its focus on sustainable food production. Mollison, Holmgren, and many others quickly realized that a set of design principles able to tranform row-crop farm fields into functional ecosystems had vast scope. By now, these principles have been applied to design in many other arenas: water and energy use, waste treatment, and even community design and economic systems. Thus “permaculture” today means “permanent culture.”


What does permaculture look like? Here is one way to express it. If we think of practices such as organic gardening, graywater reuse, natural building, renewable energy—and even less tangible activities such as more equitable decision-making and social-justice methods—as tools for sustainability, then permaculture is the toolbox that helps us organize and decide when and how to use those tools. Permaculture is not a discipline in itself or a set of techniques but rather a design approach that connects different disciplines and makes use of a wealth of strategies and techniques. It, like nature, uses and combines the best features of whatever is available to it. Although there are certain methods that are used often because they illustrate permaculture principles beautifully, such as keyhole beds and a decision-making process called dynamic governance, there are few if any techniques that belong only to permaculture. The art of good permaculture design is in deciding which techniques and strategies will solve a particular challenge in the most ecologically and socially sound manner. And that challenge, or design problem, can be of almost any sort: agricultural, technical, social, or financial. In fact, my own short-form definition of “permaculture” is “a set of decision-making tools, based on natural systems, for arriving at regenerative solutions to design challenges of all kinds.” This book will give you examples of how astonishingly broad the scope of permaculture is for solving, in sustainable ways, the problems that human beings face.




In a sense, each of the physical petals of the permaculture flower tells us what to do: grow food, harvest water, rely on the sun. We call these the visible structures. The nonphysical petals—the invisible structures of our culture—tell us how to do it: share the work, include stakeholders, help people feel secure, build social capital. It is probably occurring to you now that the what is the much easier part. Planting a seed or installing a rain barrel is simple compared to finding affordable land on which to plant that seed or agreeing on rainwater use policies. Human needs cover a number of whats as well as hows, and in the same way each chapter of this book explores permaculture’s approach to meeting one of these needs in an urban environment.


The book begins with an overview of cities from a permacultural point of view: one of whole-systems thinking. A chapter on how permaculture’s design tools apply to cities, towns, and suburbs follows. My aim here is to focus on the special circumstances of perma­culture design in our paved-over places, so this chapter dives deep into aspects of permaculture that most other references rarely mention. Although I have attempted to make the design chapter, as well as the entire book, accessible to the permaculture novice, if readers want a more basic or general approach to elementary permaculture design principles and methods, some entire books, many book chapters, and hundreds of web resources focus solely on this topic. Some of these sources are listed in the text and bibliography.
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Figure I-1. The permaculture flower, modified from David Holmgren. Each petal is a basic human need. Adapted from artwork by Jonathan Woolson of www.ThinkPlayDesign.com.






After the introductory and design sections come three chapters on gardening in cities, the last of which focuses on food growing in community, since shared garden spaces are more common in cities than in places where everyone has a yard, and using them, or simply finding a space for a garden in town, brings unique challenges. In the garden-related chapters, I try not to repeat information on urban gardening that is readily and extensively available elsewhere, such as high-intensity growing methods and container gardening, but instead I offer the reader tools for thinking like a permaculturist about urban growing: What functions do we want our yards to fill? How do we take advantage of rather than fight the special conditions of the urban environment? These chapters explore examples of highly productive and diverse small landscapes and show how whole-systems thinking can help us choose and build those features that are most relevant to our own lives in town. For more basic information about permaculture’s design and gardening methods, I will direct the reader to my own book, Gaia’s Garden: A Guide to Home-Scale Permaculture. Besides providing a detailed introduction to permaculture garden design and implementation, Gaia’s Garden also contains a chapter on urban permaculture that covers different material from that in the present book. Other permaculture books cover similar ground in different ways.


Following the gardening section, this book takes us out of the garden and into a chapter on the special problems and opportunities of using and saving water in cities and towns. A look at using, conserving, and thinking about energy in the urban home from a permacultural point of view is next. That completes the tour of the major visible elements that apply to town life (waste reduction and recycling are folded into each of those chapters).


The next chapter is on livelihood. It explores ways of making an ethical living in the city, as well as giving an overview of equitable currency systems and economics. The penultimate chapter covers community, working in groups, developing policies for more sustainable individual and collective lives in cities, and decision-making. Three of the other linchpins of invisible structures, however—health, spirituality, and justice—are not addressed in this book. A permaculture approach to health needs a book of its own. Spirituality is an intensely personal, sprawlingly diverse, and often deeply divisive topic, and I am not going to attempt to describe or prescribe a course of spiritual action for anyone. And as a white American middle-class male, I am acutely aware of the justice system’s strong bias in my favor. Thus, although the theme of a more equitable society undergirds many of the ideas and examples in this book, I will leave a formal permacultural perspective on justice and the law to others who have broader experience and a view less likely to be colored by my own unearned privilege.


The final chapter is my attempt to tie all the pieces together to show what emerges when the elements of the permaculture flower—basic human needs—are evaluated and met using the toolkit and mindset that stem from permaculture’s whole-systems view.


Strategies forthe Paradigm Shift


The approach of this book is much like that of the classic seventy-two-hour permaculture design course, the formal two-week class that is many people’s first introduction to, and life-changing immersion in, permaculture’s whole-systems way of looking at the world. Like that course, this book is an overview that spans many topics, mentioning much, whetting appetites, focusing on the relationships and interconnections among the many subjects more than on their details, and thus can only rarely burrow into any single topic too deeply. I’m offering guidelines for assembling a diverse and flexible toolkit for regenerative urban living rather than compiling a detailed instruction manual on how to use each tool. You’ll see that I present a swarm of methods in this book, on gardening, using water, saving energy, creating community, making a secure living, and all the book’s other topics. In the interests of not writing a 900-page tome costing hundreds of dollars (and preferring to return someday to an active life rather than remain chained to a keyboard), I only occasionally give enough instructions to fully implement the techniques that I describe. Readers can easily find full instructions for using any of the mentioned methods, especially in this marvelous age in which we have not only books and magazines galore that offer how-to guides on every imaginable technique but also free offerings at websites, in forums, and in how-to videos. I also offer a trail through the information jungle by listing some of my favorite references in each chapter.


Learning a technique is the easy part. It mostly takes a clear set of instructions and some practice. Much harder tasks are figuring out which technique is appropriate for the conditions and designing a strategy for using the techniques in the proper place and order. Those—strategy, planning, and decision-making—are permaculture’s strong suits. As a permaculture book, this volume’s aim is to show how to develop plans for smart urban living and how to best choose the techniques, out of the multitudes available that will serve those plans.


This focus, on strategies and tool selection rather than tool use, may be disorienting at first to readers who are used to the typical Western-culture focus on technique. It may be jarring when I outline one promising method for, say, reducing noise pollution around your home, and instead of giving details on exactly how to do it, I move on to an alternative method. Technique-hungry readers may be equally impatient when I give a potted history of city water systems or explain a seemingly arcane energy concept before moving on to what to do. I’m telling these stories to place both good and bad design solutions in a context that helps us make better decisions about how to arrive at the good ones.


The goal of this book is to teach readers how to think like permaculturists, to become adept at a whole-systems approach to living in and finding solutions in cities, towns, and suburbs. Concentrating on techniques and the latest hot design idea is precisely how not to do that; that’s why we can easily track beginning permaculturists by the number of abandoned herb spirals and needless swales they leave in their wake—and I count myself among the guilty. Our culture is enamored with things and how to make them and spends little time exploring which things we truly need, where (and when) they belong, and what their effects will be when we make and use them. Thus this book focuses on tools for thinking, designing, and creating from a whole-systems perspective, which is the key to arriving at resilient, regenerative solutions. I’ve also included many examples of people and groups that have successfully implemented these tools. If I’ve been successful, after reading this book you’ll have a mental toolkit for developing strategies and approaches to solving challenges in multiple arenas, as well as a long list of techniques for doing this, in the physical environment as well as in the personal and interpersonal realms.


In design, knowing how to set goals, plan, and develop strategies holistically is the first step. Once you create those, you’ll then be able to figure out what tools and methods to use to get to your goals. Those steps, of planning and choosing techniques, are the hard parts. Building what you’ve designed is easy in comparison.


Given how many tools we use, if tool use were the principal part of living sustainably we would have gotten there ages ago. Choosing goals and planning the strategies to arrive at them without trashing our environment or our relationships is a much more difficult task. For most of human history, our focus has simply been on meeting our needs: How do we get food? How do we make shelter? How do we stay healthy? We have developed vast warehouses of tools for dealing with each of those problems. Because we live on a planet that for millennia was immense compared to the human population and its needs and impact, our species could focus on meeting its needs without paying much attention to the ecological—and often even the social—consequences. We could just move on. But our industrial civilization has chewed up ecosystems and cultures relentlessly. With seven billion of us and counting, there’s really no place left to go.


We are learning that without healthy eco- and social systems, humans—and everything else—suffer, potentially to the point of extinction. So we can no longer employ just any method at hand that answers the question, “How do we meet human needs?” Some ways of doing that are too destructive. We need evaluation criteria and decision-making tools to tell us which tools we need to stop using or use more often. To the exhortation to “meet human needs” we now must add a second clause, “while preserving ecosystem and social health.” That addition represents an enormous paradigm shift from piecemeal to whole-systems thinking. It also explains why gaining a deep grasp of permaculture—seeing that it’s not just keyhole beds and guild-­planting—takes some work. Permaculture is applied whole-systems thinking, and in a culture that teaches us to focus on individual things and rarely on the relationships among them or on the consequences of making and using them, whole-systems thought—the idea that we need to look not just at the parts but at connections and relations between parts, and how the whole is more than just the sum of the parts—is alien. Thus the approach of this book is to explore what it means to meet human needs in a whole-systems manner. For those of you unfamiliar with whole-systems thinking, I’ll describe it in more detail shortly.


Cities and urban life are ideal platforms for tackling all this, as they are where we most vigorously work at meeting our needs, and they are the places from which our effects on this planet radiate most powerfully.


So let’s begin.




Chapter One


The Surprisingly Green City
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In the 1990s my wife, Kiel, and I moved from an urban existence in Seattle to a deeply rural one in southern Oregon. One of the many reasons for this seismic life shift was our yearning to trim our ecological footprint. We were going to grow much of our food, make more of the things we used, and simplify our lives. The move to country life turned out to be easy for us, and we reveled in the feeling of slowing down after the bustle and grit of the city.


But after a year or two, I noticed a few persistent glitches in our dream. Even though we worked at home, our gasoline use skyrocketed, because we were miles from any supplies, friends, and culture. The nearest grocery store was a twenty-minute drive, and organic food was a two-hour round trip. In sparsely populated and enormous Douglas County (as large as Connecticut), some of our friends lived ninety minutes away, and we burned a lot of gas to fuel our social life.


I kept scraping against other troubling downsides of modern rural life. Winter rains hammered our gravel road each year, and along the quarter mile that we maintained, every spring’s repairs swallowed 40 to 50 cubic yards of trucked-in rock. When the cable company strung a line to my neighbor’s home, the wire to that single house stretched over 1,500 feet. The pipe from our well meandered over a half mile, since the recalcitrant geology didn’t conveniently place water or a clear trench run. The well also needed its own half-mile of power line; an insulated, electrified pump house; and a separate meter. Then there was the septic tank, distribution box, and a sizable grid of perforated drainpipe set in gravel-lined trenches. All this stuff for one house, and every other house around us. We lived out in the wild, but our long umbilical cord to civilization used a lot of metal, plastic, rock, and fuel to build and sustain.


We spent a wonderful ten years in Douglas County, but over time we felt a growing sense that our much-wanted seclusion and self-reliance were becoming more like isolation. We had also accomplished much of what we had set out to do. All this took us back to the city, up I-5 to the burgeoning green scene in Portland. There I quickly noticed that our house tied us to services via a few feet of pipe and wire. Friends, stores, and cafés were within walking distance or a couple of minutes of biking or driving, and our car sat for days in the driveway—a driveway that was 20 feet long and never needed resurfacing. Downtown was a six-minute bus ride.


When we moved back to the city, our energy use plummeted. Of course, it’s possible to live in the country and consume fewer resources than in the city, but virtually no one in Western society does that. Rural self-sufficiency rarely exists. Almost the same proportion of rural people commute to jobs as city folk, and they drive longer distances to do it. As modern life in the United States is set up, rural people use more resources, especially energy, than city dwellers.


I wasn’t alone in noticing this. At about the same time as our return to the city, an article appeared in the New Yorker by David Owen called “Green Manhattan.”1 Owen had moved from Manhattan to rural Connecticut and found that his modest country house used nearly eight times the electricity as his apartment. He and his wife worked at home, but they still drove 30,000 miles each year, mostly for errands, while they had not even owned a car in the city. Owen reported that 82 percent of Manhattanites travel to work via public transit, bike, or on foot, ten times the national average. Granted, cities have plenty of problems, Owen acknowledged, but in resource and energy consumption, dense urban centers such as New York City, Chicago, San Francisco, and Washington, DC, are paragons of conservation compared to American suburban and rural settlements.


I’m not saying that cities are gleaming exemplars of sustainability. Of course they aren’t, any more than virtually any other aspect of contemporary life is sustainable. And that’s why it is so important to bring the whole-systems thinking, methods, and practices of permaculture into cities: Cities are a leverage point. Over 50 percent of the world’s population lives in urban areas, and that number is rising.2 Much of humanity’s production and consumption occurs in cities, and the vast majority of all goods move through cities. What’s more, most ideas and cultural trends come from cities. If we can’t create regenerative urban cultures, what happens elsewhere hardly matters. Unsustainable cities will drag the rest of society down with them. We need to make the transition to regenerative, resilient, life-supporting cities and towns. To get a better idea of where we want to go on that journey, we ought to take a brief look at how we got here—how cities arose and what they do. Then we can put this history in a whole-systems context.


The Rise of the City


The first important question is, where did cities come from? Though the earliest cities most likely arose in Mesopotamia, societies the world over have independently arrived at cities as a dynamic, effective resolution of the social and political forces that pulse through all civilizations, and cities in radically different cultures share essential features and functions. Whether it is Herodotus in the fifth century BCE writing of exotic Babylon in his History or Bernal Díaz del Castillo, a soldier with Cortés in the sixteenth century, penning in his diary awestruck accounts of the temples, bridges, and plazas that gleamed in Aztec Tenochtitlán’s tropical sun, chroniclers of metropolises recognized in all cities many activities, features, and physical layouts that were familiar even when built by a society jarringly alien to their own. They noted that in every city and town, marketplaces teem with crowds buzzing in the age-old banter of buying and selling. At every urban core sits a central park, a gleaming complex of temples, or some other embodiment of dedicated, even sacred public space. The city itself lies in a strategic and easily defended site—Tenochtitlán stood on an island linked to the mainland by causeways and ringed by food-producing chinampas, while wall-enclosed Babylon overlooked and controlled the Euphrates River, and every other long-lived city has been built where the landforms offered easy transport and mingling of people and goods, places to gather, and defensibility.


These three essential functions—commerce, community, and security—are common to every city. It is through this lens of function—in permaculture parlance, of matching needs with yields—that this book will explore how life in towns, cities, suburbs can be enhanced, redesigned, or simply viewed differently to help us live more engaged and resilient lives with each other and with the natural world.


But what exactly is a city? The US census defines a city as having more than 25,000 people. I will fudge that a bit, because sheer numbers are not the only quality needed to create a municipality that holds many features and patterns in common with an official city. Much smaller settlements have multistory buildings, miles of pavement, enough traffic to cause gridlock, an absence of wildlife, and other hallmarks of a metropolis. Plenty of communities that might be more properly called towns, suburbs, or even villages have imposing edifices, heavy traffic, hip spots to hang out, a music or performance scene, and an ecology that is recognizably not that of a rural area—if natural ecosystems remain at all. These are some of the primary patterns of urban life, and pattern rather than number—quality rather than quantity—is central to permaculture design. Main Street in a small town of 1,500 throbs with patterns more akin to those pulsing through Chicago’s Michigan Avenue or Manhattan’s Broadway than with the patterns of a forest or prairie. Thus this book will use the term “urban permaculture” broadly, to mean permaculture that is practiced wherever the technological and social functions of the built environment outweigh the biological processes of nature, or, to put it more succinctly, wherever we live amid pavement and people more than with plants.


What brought humans into these unnatural environments? The earliest known site that displays the lofty architecture typical of cities is Göbekli Tepe, a 25-acre expanse of multiton stone monuments in Turkey that was built about 12,000 years ago (see the color insert,page 1). This was before farming was invented, which means that this complex site and its titanic, richly carved monuments were built by hunter-gatherers, a feat they were supposedly incapable of. Archaeologists think Göbekli Tepe was a religious center, which raises the possibility that humans gathered in large numbers for spiritual reasons before farming arose. This tips the conventional theories of urban origins upside down, because the dominant hypotheses all posit that people needed to first develop agriculture and its storable surpluses in order to grow populations large enough to spare a nonfarming labor force that could build imposing monuments. It may have taken an estimated 500 people to carve and drag the site’s many 40-ton monuments into place. Feeding those crowds of worshippers and builders, the scenario goes, overwhelmed the natural carrying capacity of the surrounding land. The novel stresses from packing many hungry mouths into one place, some revisionist archaeologists now believe, drove humans to contrive the high-yielding synthesis of techniques called farming. The site’s principal excavator, Klaus Schmidt, uses the slogan “First the temple, then the city” to describe this inversion of the conventional thinking. This also acknowledges that the deep link between food and the sacred that can be felt by anyone who has put hands into the soil is almost certainly far older than civilization.


While religious sites such as Göbekli Tepe may have been the first places that people gathered in large numbers, true cities—places where people dwelt rather than simply worshipped—came later. No one is sure when or where that first city arose. The honor usually bounces, depending on the latest findings and local boosterism, among the Middle Eastern sites of Byblos, Jericho, Damascus, Aleppo, and several others, all dating from roughly 5000 to 3000 BCE. However, a recently discovered settlement, now submerged off the west coast of India, dates from 7500 BCE, which could push the origin of cities back by several millennia. Wherever they began, by roughly 2000 BCE about ninety 90 percent of the population of Mesopotamia was living in cities.3 Cities, judging by how quickly they attracted the people around them, must have filled some fundamental needs.


Cities Emerge


What were those needs? They are revealed in the special functions that they serve, ones that aren’t well filled by rural and village settlements. Although rural villages allow people to gather, worship, and trade, they are hampered by the limits of scale. Before the petroleum age blasted us through the limits of a solar budget, most people in agricultural societies were farmers. That meant that a village of a few hundred or thousand could support only a small number of specialists to produce nonfarm goods or more esoteric services. It may have taken 1,000 farm families to support 50 or 100 nonfarmers, and most of the latter also produced basic products and services: harnesses, clothing, bookkeeping, and so forth. In a farm-village economy, there simply wasn’t enough free time and labor to move beyond the basics. At some point in population growth, an expanding cadre of specialists allowed the emergence of the unique functions and special payoffs that are the emblems of urban life. The ancient shift of human groups from farms, forests, and savannas into cities also created a new social order in which tribal and clan relationships were transcended and replaced by larger, more stratified social, commercial, and spiritual communities that met human needs in more formal, centralized ways.


Economist Edward Glaeser contends that the benefits of cities flow from their lowered cost of moving a critical mass of goods, people, and ideas over much shorter distances; that is, from commerce of all sorts.4 That’s not a surprising pronouncement given Glaeser’s profession. Practitioners of other disciplines agree, but they list some other benefits that emerge from assembling an urban critical mass.


Beyond the assets that build under an accelerated flow of goods and ideas, sociologically oriented architects such as Lewis Mumford, Kevin Lynch, and Joel Kotkin cite security and the attraction of monumental public spaces as critical functions of cities. In hunter-gatherer societies, where people rarely accrued the surpluses of food and other goods that would attract raiders or traders, there was little need for the security and enhanced commercial opportunities of the city. But once agriculture’s storable (and therefore stealable) surpluses were concentrated in large granaries, and specialized workers produced piles of trade goods, safety and markets became prime concerns. We can think of security and ready markets as by-products of urban surpluses. They are the novel functions that emerged from the dense concentration and grand scale of urban abundance and population. Through all but the last few years of human history, markets have been physical gathering places. These, if Göbekli Tepe is typical, already existed in the form of temples and plazas, and the necessary crowd of people was also present. Hence the physical environment of the city plus its ability to allow a critical mass of people to gather and be supported there created the conditions for a set of unique properties to develop—rapid dissemination of goods and ideas, inspirational gathering places for diverse groups to mingle, and security in the numbers and order of the city. The location of these three functions in the same place simultaneously allowed links and synergies among them to arise; for example, a secure marketplace meant valuable goods could be created and displayed.


What Functions Tell Us


When a permaculturist sees words such as “function” and “synergy,” it sets off lightbulbs in his or her head. Function, for example, indicates a relationship, a connection between two or more elements. A road functions to move traffic, thus the road has a relationship with vehicles, and it mediates the movement—that is, it makes connections—between the traffic, its origin, and its destination. Knowing a function, in turn, leads us to identify the items and processes necessary to fill that function and also points to the yields created when that function is filled. Thinking in terms of functions, then, is a powerful leverage point, because it identifies needs, yields, relationships, and goals, and it helps us spot blockages, missing elements, buildup of waste, and inefficiencies in the various flows and linkages that are part of that function’s workings.



Functions of Cities


1. Gathering places


• Celebration and worship


• Social, commercial, and leisure gathering


• Inspiration from art and culture


• Projection of power via public and government monuments


2. Security


• Protection against outsiders


• Security through local rule of law


• Projection of government power to citizens, region, and foreign lands


3. Trade


• Markets for produced goods


• Markets for labor, services, and skills


• Markets for rare materials and services


• Economies of scale


• Collection and distribution of goods for region


• Reduced transport costs




This means that when we look at cities, their residents, and the other components of urban life in terms of their functions, we can spot the factors that influence how well they are able to perform those functions. Then we can study, understand, and direct those factors and influences in ways that will create and enhance the functions and properties of cities that are beneficial, such as community-building public plazas, parks, and structures; open and supportive marketplaces; and habitat-creating green space; as well as human elements such as responsive policy processes. We can also spot and damp down the negative factors. Once we’ve done this, the next step is to evaluate, to see how well our changes have moved us toward a more livable, and life-filled, environment. That is the heart of design.


The importance of the three primary functions of cities—inspirational gathering space, security, and trade—is also visible in the negative. When cities grow ugly or inhumanly scaled, when they are crime-ridden or prone to raids, or when their industries fail, urbanites retreat if they can to the suburbs, the hinterlands, or another more functional city. Those who can’t leave often crowd—or are forced—into ghettos and enclaves. The movement of people in and out of a city is useful feedback about how well that city functions and what needs to be redesigned.



Is Food Growing an Essential Function of Cities?


One note that may tweak some foodies: You may have noticed that food growing is missing from the list of critical urban functions. Obviously, people in cities need access to healthy food, but food production has never been a fundamental role of cities. The world’s cities, towns, and villages have always relied on their surrounding regions for much of their food and other raw materials. Even early towns were simply too densely settled to fit in much growing space. Ancient villages and preindustrial cities were nearly always close-knit clusters of adjoining houses, temples, and shops, separated by paved streets and enclosed by walls. Daily, villagers walked from this built-up, densely populated hub to the farm fields that ringed it.5 Substantial urban gardens were rarities afforded only by the rich. While some cities have grown significant tonnages of high-value, low-calorie vegetables and larger urban yards sport a few chickens or pigs (fed on country-grown, imported fodder), the extensive acreage needed for growing the grains, dairy products, and meat that make up the caloric bulk of most diets is available only outside the town walls. A look at a map of nearly any preindustrial village or city will confirm this. Ancient Jericho, for example, covered less than 10 acres and held between 500 and 3,000 people.6 Not much room for urban farming there!


Urban food production today is highest in the sprawling, fast-growing metropolises of China and other developing nations that are filled with newly arrived farmers drawn from the countryside. The data support the notion that as these recent immigrants give up their country ways, urban farming declines. In Beijing, for example, which is past its principal population explosion of the 1960s and 1970s, urban farmland declined by over half from 1991 to 2001,7 while in fast-growing Shenzhen, urban farming is still increasing. The surge in urban farming of the last few decades also may be a side effect of the automobile. Most urban agriculture is done not in the dense urban core but in the much more open peri-urban regions that were recently rural but are now spattered with the houses and yards of car-driving commuters.


I am not arguing that we should abandon urban food growing, as there are many other reasons to practice it, only that it is a bonus feature—not the essence—of a vibrant city. Urban produce is an added-on quality of cities, practiced by farm immigrants, occasionally done out of economic necessity by those few urban poor who are lucky enough to have land for gardens or seen as a way to make cities more livable by activists and by the affluent with yards. Cities, until cheap oil burst the ancient pattern, have always been fed by the surrounding land; this is why New Jersey’s license plates display the baffling moniker “Garden State.” The vanished truck gardens of rural New Jersey, New York State, and Connecticut once fed New York City. This book’s structure reflects urban food-growing’s role among the other critical functions of cities, which is why the gardening chapters are balanced by thicker sections on permaculture’s approach to meeting the other important needs that city life must fill.


Where cities and food intersect most forcefully is in the political and economic power that city dwellers can wield to improve virtually every aspect of the food system by demanding high nutritional and ecological standards for the vast quantities of food that is grown to feed them.




The Benefitsof City Scale


But don’t villages and other small settlements fill the functions of trade, security, and gathering spaces well enough? After all, each of us doesn’t need more than a few friends, customers, and merchants to fill our social and economic needs. Big cities don’t have a monopoly on public squares and churches. Small towns have police and a legal system, and during unstable times a walled village of a few hundred people would be large enough to intimidate all but the largest bands of marauders. So why are cities, especially the largest ones, such as New York, Los Angeles, Mexico City, and Mumbai, such powerful magnets? Do unique benefits emerge at the larger urban scale?


Indeed, something special does happen as population centers grow. The theoretical physicist Geoffrey West, working at the Santa Fe Institute, collaborated with a high-powered team of economists and technology experts to sift through reams of data from dozens of cities, scanning for patterns in everything from inventions filed to bank deposits, R&D startups, and wealth creation.8 They found that indicators of innovation and creativity didn’t scale up at a simple linear rate but at one that mathematicians call superlinear. A city that was ten times larger than another didn’t produce just ten times more patents or new startups but seventeen times more. And the multiples of exponential growth increased as cities got bigger. A city fifty times larger than another generated 150 times more ideas.


Something in cities stimulates us. On average, a person in a city of five million souls, the report suggests, will be three times more creative than a person in a town of a hundred thousand, in terms of generating original works, ideas, patents, publications, performances, and other innovations. Edward Glaeser reports that 96 percent of all product innovation occurs in cities, and he credits proximity to people and goods as the key element. It’s as if proximity drives an exponential relationship similar to the inverse square law: Cutting the distance in half between people, ideas, or goods doesn’t just double the number of their interactions and exchanges; it squares or even cubes the creativity that emerges. Long ago, urban activist Jane Jacobs observed that “great cities are not like towns only larger”; the statistics show that, in terms of how creative we are in them, she was right.


Big cities are different from towns in some important respects, such as how they spur innovation. But as I wrote earlier, towns and cities of all sizes also share many qualities, and it’s on those similarities—the functions and properties that are found in all cities and that make town life so different from rural existence—that I want to focus now. Early in this chapter I referred to cities as complex adaptive systems. In those systems, while simply having certain elements, functions, and properties is important, their dynamism and adaptability stems from how richly their parts connect, combine, overlap, and affect one another. Although the parts that make up these systems help define their qualities—a collection of cells and a group of people aren’t the same—their interactions and relationships are what gives these systems their character. The ability of large numbers of parts to interact dynamically is what gives complex systems their responsiveness and ability to behave in unpredictable, novel ways. This is why cities spur creativity: simply interacting with other people and being influenced by their ideas stimulates the emergence of creativity. We’ve all had the experience of being around someone brilliant and feeling a little more brilliant ourselves. Cities increase the odds that we’ll all run into those inspirational people and circumstances.


Researchers who study complex systems have learned that certain critical functions, such as adaptability or creativity, aren’t carried out well, or at all, in systems until a certain threshold of complexity is reached. That tipping point holds for cities, too: Individual farms and households not only lack the organizational horsepower to perform some of the functions that towns and cities do until they cluster into larger settlements, but they don’t have the diversity of functions that, by their sheer ability to combine in immensely flexible ways, can generate a rich set of novel possibilities. A few farm households near each other don’t need—and can’t spare the labor for—repair shops where tinkerers can play, accountants to track their resources, lawyers, colleges, or the host of other livelihood possibilities that emerge and offer new benefits as settlements grow.


By gathering in large numbers, people and groups can probe the huge space of novel, unexplored opportunities that emerge from the combinatorial explosion erupting from many autonomous parts that are able to interact in diverse ways. That creative, novelty-exploring stew is a big chunk of what makes urban life special. Besides, the elements we find in cities—people, knowledge, customs, ideas, skills—are not static but dynamic, learning and evolving themselves, so not only can they combine in many configurations because of sheer numbers, but their malleability and responsiveness means they can combine in particularly rich ways that can adapt and change. Their ability to learn and grow generates even more novelty, even more possibilities.


Cities asComplex Systems


The sciences of complexity studies arose in the 1960s and 1970s and spread, because they were so widely applicable, from the arid realms of theoretical physics and mathematics to other disciplines. A subdiscipline of urban planning, sometimes called complexity theory of cities, emerged in the 1980s and has since generated a blizzard of publications and experiments in urban design. I will give an overview of the origins and tenets of complexity theory of cities as it relates to permaculture. For those interested in exploring the intersection of urban design with complexity theory in more detail than I can offer here, a good place to start is an anthology of articles collected under the title Complexity Theories of Cities Have Come of Age, edited by Juval Portugali and others.9


Understanding that cities are a form of complex adaptive system has helped urbanists restore some vibrancy to moribund metropolises, so it’s worth understanding a little about these systems. The general “messiness” of cities has been irritating urban theorists and planners for centuries, but it wasn’t until recently that urbanists truly understood that it is just that messiness that gives cities their life.


The urge to rationalize and give order to cities—which, incidentally, culminated in the dehumanizing urban-renewal projects of the 1960s—has its seeds back in the Enlightenment era. Philosophers and scientists of that day, inspired by the successes of Newton, Galileo, and Kepler at finding simple laws that explained and predicted mechanical action, began thinking of nature and the universe as a machine that could be dissected, rebuilt, and controlled. Once they saw that planets and falling bodies operated by simple rules, some of them began extending the machine metaphor to the living world. Soon farming and forestry were remade in the image of the machine, and this mechanical worldview spread to human systems as well. The standardized, abstract measurements of the metric system supplanted local and traditional units that once kept their uses connected to natural objects and activities. An acre, for example, was the area of flat land that a pair of oxen could plow in a day; an inch was the length of three grains of barley laid end to end. A meter is just, well, a meter—and since the 1983 General Conference on Weights and Measures, defined as, “the length of the path travelled by light in vacuum during a time interval of 1/299,792,458 of a second.” How’s that for abstract?


Tested land-use customs that had been culture- and site-specific were swept aside by nationwide property laws, official languages taught in state schools extinguished dialects and indigenous speech, and major cities such as Paris and Washington, DC, were rebuilt on rigid geometric patterns.


This attempt to impose a clockwork order on the confusing welter of urban life, while making cities more comprehensible to travelers and tax officials, reached its peak in the neighborhood-razing visions of New York’s Robert Moses, the sterile facades and inhuman whole-city plans of Le Corbusier, and the crime-ridden high-rise projects of south Chicago and countless other cities. As the failures of what has been called high modernism became obvious in the 1970s and 1980s, architects, planners, officials, and urban dwellers began to see that a machine city is a dead city.10


Right at that time, though, several countering forces were emerging. One was an activist revolt against large-scale urban planning. As so often happens in the simultaneous emergence of parallel ideas whose time has come, this grassroots movement was also gaining academic legitimacy in work by theorists in the developing new complexity sciences. Mathematicians, ecologists, economists, and planners alike began to spot the consonance between complex systems such as weather, forests, neural networks, markets, and cities. Some of these complex systems could adapt and learn, while others, like the weather, could not. The former came to be called complex adaptive systems, or CAS. Researchers soon determined that to be able to learn, adapt, and evolve, CAS needed to possess certain features:


1. They are composed of autonomous agents; that is, their parts work according to their own internal operating rules, whether they are nerve cells, trees, or people.


2. These agents interact with each other according to certain (often simple) rules. A rule for a bird in a flock may be, “Keep the bird ahead of you at a 45-degree angle and 3 feet away.” These simple rules can result in stunningly complex behaviors, as anyone can attest who has watched a shimmering flock of birds spin patterns against the sky.


3. Those new behaviors are an example of emergence, which is the appearance of novel properties that can’t be predicted by studying the parts in isolation. Watching a single bird in flight would never let you predict the intricate, captivating dance of a swooping flock of birds. Studying one cell of a slime mold would never suggest that as a group they can merge to fashion a bizarre mushroomlike colonial structure for reproduction.


4. The agents respond to changes in their environment via feedback. They sense some of the effects of their actions, which allows them to adapt and learn.


5. CAS usually exhibit homeostasis; that is, they self-regulate and “tune” their behavior to certain states that are preferred over other, less stable states, and they can return to these states after a disturbance. These states are usually far from equilibrium. A mammal, for example, maintains its body temperature independent of both the air temperature and how hard it is exercising. If it were at equilibrium, it would be at air temperature—and it would be dead.


6. These systems maintain themselves in a rich, possibility-filled region between perfect order and total randomness that complexity thinkers call the edge of chaos. An organism, for example, contains proteins that are made to a specific pattern but are constantly moving in and out of that pattern as they are built up and broken down in metabolism. But metabolism isn’t chaotic. It follows specific pathways and rules. We can see this also in our genes. They generally are built to a set DNA sequence and pattern, but occasional mutation and regular recombination permit new possibilities to emerge. Perfect order is dead, while complete chaos allows no structure. Life and other complex adaptive systems attune themselves to the fecund, creative place between frozen order and seething randomness, to the edge of chaos, and thrive there. Healthy cities do the same.
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Figure 1-1. Emergence in action. The slime mold Dictyostelium germinates from spores as individual cells that remain independent until food becomes scarce. At that point the cells aggregate and can move as a multicellular organism in the pseudoplasmodium or slug stage. This “slug” slithers to a well-lighted, open place and transforms into a mushroomlike fruiting body that then releases spores. The slug and the collective fruiting body possess properties not present in the individual cells, such as the ability to form complex shapes, solve mazes (in the slug phase), and release spores (the fruiting body). Illustration by Elara Tanguy.






In summary, CAS contain many autonomous parts, they respond to changes via feedback, and they form self-organizing, self-maintaining assemblages that display emergent properties. So how do the principles of CAS apply to urban permaculture?


Those principles suggest that rigid planning that leaves no room, or even not enough room, for spontaneous self-organization will create sterile cities. Strict top-down planning is anathema to CAS, including cities; it imposes a rigidity that eliminates adaptability and spontaneity. On the other hand, pure bottom-up accretion of elements with no rules or pattern at all approaches chaos and can result in grossly unequal distribution of resources, incoherent layout, gentrification, food deserts, and the other ills that plague many cities. Thus urban design methods that provide enough organization in the form of simple rules but create the conditions for spontaneity to occur can take advantage of the ways that cities behave as CAS. What does that look like?


One of the first to grasp the importance of urban life’s lack of tidiness was Patrick Geddes, a biologist who later turned to sociology and urban planning. Geddes was a student of Thomas Huxley, the man known as “Darwin’s bulldog” for his fierce defense of the theory of natural selection, and Geddes brought his own appreciation for evolution and life’s spontaneity to urban design. During the late nineteenth century, when Geddes was practicing, the common view was that cities were simply “architecture writ large,” mechanical elements assembled on a large scale. Geddes taught that every city evolves in both a historical context and a unique geographical setting, and any planning that ignores or attempts to remake these will harm those who live there. But Geddes was nearly a lone voice against the rising influence of those who saw the city as a machine, and their views dominated the first six decades of the twentieth century.


Raging againstthe Machine City


The first significant counter to high modernism was the work of urban activist Jane Jacobs, who battled entrenched bureaucrats in New York City whose power stemmed from mammoth, top-down urban renewal projects. Her classic book, The Death and Life of Great American Cities, was an impassioned and influential attack on the idea that the city could be made rational and orderly and still suit human beings. She argued that healthy city life depended on urban buildings and neighborhoods that had diverse uses, ages, appearances, layouts, and income levels. She believed that whatever small amount of planning was necessary should be done locally and transparently, and not via a top-down process. Jacobs was an advocate of complexity before there was such a discipline, and her book, arriving at the cresting of the high-modernist tide, became a rallying point for those angered or victimized by inhuman schemes of urban renewal.


We can see a perfect illustration of the defects of central planning versus the invigorating effects of organic, human-scale organization in cities by comparing Jacobs’s work with that of Le Corbusier. Le Corbusier, born as Charles-Édouard Jeanneret-Gris, was more than an architect; he was an influential visionary with plans large enough to remake whole cities, nations, and societies. His work epitomizes the megalomania of high modernism. At various times Le Corbusier proposed citywide plans for rebuilding Buenos Aires, Paris, Stockholm, Geneva, Barcelona, and several other comparable metropolises. His plan for Paris, typical of all his work, was to bulldoze the core of the city and replace it with rigidly geometric buildings and streets. Most of his designs at this scale were, thankfully, never built.


Le Corbusier found the seeming disorder and confusion of cities offensive. “We must refuse to afford even the slightest concession to what is: to the mess we are in now,” and “We claim, in the name of the steamship, the airplane, and the automobile, the right to health, logic, daring, harmony, and perfection” are statements typical of his certainty and bombast. His ideal form was “an unbroken straight line.”11 The principal feature of his city-scale plans were their geometrical perfection when seen from far outside. His drawings for cities are usually from the perspective of an airplane, where their precision and order can be seen, and his artwork for a new Buenos Aires is as if viewed from a far-off ocean liner “after a two-week crossing.” From those distances, the people are invisible. Nothing about the inhabitants or their quality of life mars his perfect vision.


One of the few cities built to his plans, Chandigarh, the capital of the Indian state of Punjab, was designed by its zoning ordinances and by the huge scale of the roads specifically to prevent street life from occurring. Urban activist Madhu Sarin, writing about her experience of that city, said, “The scale is so large and the width between meeting streets so great that one sees nothing but vast stretches of concrete paving with a few lone figures here and there. The small-scale street traders, the hawker, and the rehris [vendor’s wheelbarrow] have been banned.”12 Le Corbusier’s attempts to cause, as he himself put it, “the death of the street,” were in vain even there. An unplanned city has grown up around the planned one, and it is there that most of the city’s activity occurs.


Along with geometric precision, Le Corbusier’s answer to the messiness of cities was a radical separation of functions: workplaces were to be split away from houses, factories from other commerce, and every other activity—entertainment, athletics, gathering, dining—was to be cloistered in its own zone. Seduced by the theoretical elegance of Le Corbusier’s ideas and by his certainty and charisma, urban planners of the day enthusiastically began cleaving cities into fragmented functional areas. This move quickly proved deadening and destructive, leaving downtowns empty and dangerous at night and neighborhoods silent and sterile by day.


In contrast, Jane Jacobs did not view cities from planes or distant cruise ships but from strolls around her neighborhood, chats with shopkeepers, and people-watching in parks. The Death and Life of Great American Cities is her attack on the soulessness of the urban planning of her day, and it galvanized a movement to return cities to their inhabitants. Jacobs claimed that a crucial error made by planners is to confuse visual with functional disorder. “The leaves dropping from the trees in autumn, the interior of an airplane engine, the entrails of a rabbit, the city desk of a newspaper, all appear to be chaos if they are seen without comprehension,” she wrote. The failure of the high modernists was to view order only as aesthetic and not functional. By reducing the city to geometry and isolated areas of activity, they killed it. A living thing is never built of straight lines. In a phrase that anticipated the formal science by twenty years, Jacobs referred to the city as “organized complexity.”


Her analysis went deeper than the physical layout of the city to examine the patterns of human interaction. She argued that a healthy social order does not follow the same rules as architectural order and cannot be imposed by a plan. A social fabric is not created or maintained by laws, police, and officials. The public, daily life of cities, she writes, “is kept by an intricate, almost unconscious network of voluntary controls and standards among the people themselves, and enforced by the people themselves.” She tells the story of watching from her window as a man seemed to be quietly accosting a little girl. She was gathering the nerve to intervene when she saw that the butcher’s wife, a fruit vendor, the deli owner, and two bar patrons were approaching the man, and several other people made it clear that they, too, were watching. The man retreated. In living communities, police are rarely needed, but if that neighborhood, as planned, had been rebuilt along a proposed and later rejected high-modernist scheme, that would have eliminated those watchful, caring eyes.


Jacobs’s book became a fulcrum on which urban planning pivoted away from rigid, deadening order toward spontaneity, organic development, and a human scale. Another advocate for organic design as an essential element of urban life was Christopher Alexander, whose Ph.D. thesis, Notes on the Synthesis of Form, later published as a book, advocated that the best models for vibrant cities came from the preindustrial world and that bottom-up design was essential. A subsequent essay, “A City Is Not a Tree,” argued that planned towns and cities failed because they were designed in a simple organization-chart hierarchy, where subassemblies on one level connected only to one point in a higher level, and elements at that level then connected only to a single point in the next higher level, and so on.13 He proposed a more network- or latticelike structure in which many elements had mutual influences upon other elements in multiple levels.


Alexander is best known for A Pattern Language, one of a trilogy of related books on human-scale design.14 A Pattern Language describes 253 “patterns,” each one, in Alexander’s usage, a successful, life-enhancing solution to a commonly encountered need in design, ranging in scale from ring roads that encircle entire cities to clusters of village nodes, from crenellated house fronts that engage our eyes to window seats that invite us to nap in the sun. Choosing the right patterns for the places and things we build creates successful, usable designs and results in what the author calls “places that live.” These patterns are not isolated building blocks but are combined in supportive relationships in which each pattern needs other patterns that are larger, smaller, and the same size in order to function well. Alexander was among the first to conceive of patterns as solutions to regularly encountered problems, needs, or functions in design. This idea—a pattern as a design solution—is a core concept in permaculture as well.
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Figure 1-2. The features of an organically developed city such as Cambridge, Massachusetts, left, are connected in a semilattice, in which elements are linked to each other in multiple ways, allowing overlap and interconnections among layers. In a planned city such as Chandighar, India, the top-down structure means that elements connect only at the next level above. This allows little feedback, interaction, and other qualities that bring a city (and any complex system) to life. Illustration inspired by A City Is Not a Tree by Christopher Alexander.






What allows patterns in this sense to guide us toward creating “places that live” is the seeming disorder within their orderliness. A pattern in nature—a ripple, a spiral, the branching of a tree—is formed according to a few rules or a simple algorithm that generates the features that each example of that pattern has in common; that is, every ripple on a beach, in a cloudy sky, or in a piece of rumpled fabric is unique, but all have common qualities that we are able to group together as forms of the pattern “ripple.” This is the genius and elegance of natural systems design. It offers just enough order to create a functional framework but plenty of room for variation, spontaneity, and adaptation to the context. In a sense, this is design without design.


Design without Design


No ecosystem or city or any other form of complex adaptive system is designed in the conventional sense of the word, but each follows patterns shaped by and specific to its elements and context. The possibilities are bounded by the laws of thermodynamics and the rules of chemistry and physics and constrained further by the properties of each system’s elements and their interactions. Over time, patterns develop, and a good observer can begin to spot some of the operating principles and rules of thumb at work. In an ecosystem, patterns of interactions take the form of food webs, succession over time, and development of niches, to name just a few. In city ecosystems, we see patterns such as gentrification, neighborhood development and decay, and shifting concentrations of political and economic power. All complex adaptive systems develop characteristic patterns of activity and behavior, and as observers, designers, and participants in some of these systems, we can learn to see these patterns, categorize and understand them, and interact with them. We can even begin to gauge their health and nudge them in ways that we think will be beneficial. But we can’t “design” them the same way we can design a car or a chair. They are far too dynamic and complex.


With CAS, design resembles real-world garden design: we come up with a plan, we build it, then nature takes over and carries it in directions we didn’t foresee. Every gardener has been surprised by what happens to a careful scheme to design a yard: A tree gets far bigger than you thought, some of the plants die and leave holes, one or two species get exuberant and occupy huge swaths that you’d planned for some other purpose, the dog digs up the dahlia bulbs, and for years you’re moving plants and paths around in response to all the serendipity and unexpectedness. That’s the nature of design in complex systems. We can’t impose rigid order and dictate all the conditions; the system will always develop its own order. As natural farming pioneer Masanobu Fukuoka says, if we shove Mother Nature out the door, she will come back in through the window with a pitchfork.


This is where a deep understanding of patterns of systems is crucial. When we know that systems will evolve, will undergo succession in their own specific ways, and will self-organize in patterns characteristic of that system, we can then develop a “pattern language” for the particular patterns of the system we’re working with. We can try to create the conditions that help some of the desired patterns emerge and discourage undesirable ones. But we can’t do too much more than set up those conditions. Once we’ve done that, self-organization, emergence, feedback loops, and all the other qualities of CAS will develop and give the system its own life. At that point, we can tweak and nudge and redirect resources toward the events we want to occur, but we’re not in control. The failure of the high-modernist program and of almost every top-down planning scheme in any large system, from cities to ecosystem restoration to nation-building, is proof of that.


The take-home here is that when we’re working with complex adaptive systems, we can set up some conditions and guidelines in a general way that, in the best cases, will allow possibilities to emerge, creativity to thrive, and healthy and desirable outcomes to occur. Cities, as complex adaptive systems, seem best to be “designed” this way. In a sense, it is design without design. We set up a minimal number of conditions and guidelines, then let the autonomous agents within them—the people, the neighborhoods, the social groups—explore the possibilities that emerge. They will, if all goes well, self-organize to evolve creative and vibrant solutions that are shaped by the unique conditions that abide in that specific culture, the geography, and their needs and resources.


Applying Complexityin Urban Design


All this sounds great—if a little scary—in theory, but what does it look like in the real world? There are many examples, some as formal applications of CAS theory and others as grassroots innovations arrived at by observation in real complex systems, such as communities and towns. As an example of a large-scale project, a few cities are experimenting with self-organizing traffic lights; that is, “smart” traffic lights that operate under a few simple rules and adapt their sequencing to current road conditions. We’ve all waited at red lights where there was no cross traffic or otherwise been delayed and frustrated by not-very-smart traffic lights. Researchers in Europe have come up with a networked traffic light that counts the number of cars at an intersection, consults with nearby lights, and, using a few simple rules, decides when to flip from red to green. In models based on jam-prone neighborhoods such as
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    Chelsea Green Publishing sees books as tools for effecting cultural change and seeks to empowercitizens to participate in reclaiming our global commons and become its impassioned stewards. If you enjoyedThe Permaculture City, please consider these other great books related to gardening and agriculture.
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    PARADISE LOT


    Two Plant Geeks, One-Tenth of an Acre, and the

    Making of an Edible Garden Oasis in the City
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    A Practical Guide to Small-Scale,

    Integrative Farming and Gardening


    SEPP HOLZER


    9781603583701


    Paperback • $29.95


    [image: TwoPercent olutions forthePlanet_394w]



    TWO PERCENT SOLUTIONS FOR THE PLANET


    50 Low-Cost, Low-Tech, Nature-Based Practices

    for Combatting Hunger, Drought, and Climate Change
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Most intensive
use and care.
Zone of
self-reliance

Zone 2:
Semi-intensely
cultivated. Home
production zone

Zone 3:
Low-intensity,
extensive
methods.
Farm zone

Zone 4:
Minimal care.
Forage zone
Zone 5:
Unmanaged.
Wilderness zone

FUNCTIONS

Modify house
microclimate,
provide daily
food and flowers,
social space, plant
propagation

Home food
production, some
market crops,
plant propagation,
bird and insect
habitat

Cash crops,
firewood and
lumber, pasture,

Hunting, gather-
ing, grazing

Inspiration, forag-
ing, meditation

STRUCTURES

Greenhouse,
trellis, arbor,
deck, patio,
birdbath,
storage, potting
shed, toolshed,
worm bin

Greenhouse,
barns, work-
shop, wood
storage

Feed storage,
field shelters

Animal feeders

None

CROPS

Salad greens,
herbs, flowers,
dwarf trees, snack
fruit, low shrubs,
lawn, trees for
microclimate

Staple and canning
crops, multifunc-
tional plants, small
fruits and nuts,
fire-retardant
plants, natives
Cash crops, large
fruitand nut trees,
animal forage,
shelterbelts,
seedlings for
grafting, natives
Firewood, timber,
pasture plants,
native plants
Native plants,
mushrooms

GARDEN
TECHNIQUES

Intensive weed-
ingand mulching,
dense stacking,
square-foot and
biointensive
beds, espalier,
propagation
Weekly weeding
and care,

spot mulch, cover
crops, seasonal
pruning

Cover crops,
coppicing, light
pruning, movable
fences

Pasturing and
selective forestry

Unmanaged,
occasional
wildcrafting

WATER
SOURCES

Rainbarrels,
small ponds,
graywater,
household tap

Well, pond,
large tanks,
graywater,
irrigation,
swales

Large ponds,
swales, storage
in soil

Ponds, swales,
creeks

Lakes, creeks

ANIMALS

Rabbits,
guinea pigs,
small poultry,
worms, bees

Rabbits, fish,
poultry

Goats, pigs,
cows, horses,
sheep, other
large animals,
free-range
poultry
Grazing
animals

Native
animals
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ZONE 1

Salad greens and daily vegetables

Herbs

Flowers

Plants in containers

Snack fruits: Dwarf, multigrafted fruit tree or two;
cherry tomatoes; favorite berries, etc.

Nursery and seedling beds

Birdbath

Patio

Immediate-use firewood storage

Bicycle parking

Outdoor kitchen

Hot tub

Outdoor shower

Composting toilet

Insect and wildlife plantings

Asmall lawn for kids and lounging

Medicinal and mycorrhizal fungi

Water storage

Access paths

ZONE 2

Production and canning vegetables

Fruitand nut trees
Berry bushes

Plants for crafts, dyes, and fiber

Medicinal plants

Medicinal and mycorrhizal fungi

Plants to build fertility
Compost bin

Potting bench
Greenhouse/cold frames
Chicken coop and yard
Beehive

Pond

Water storage
Graywater system
Barbecue

Fire pit and seating ring
Pizza/bread oven

Dining area

Workspace for projects
Kids" playhouse
Outdoor sleeping area
Small studio or art cottage
Access paths
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ESSENTIALROLES IN
ALLGUILDS

Fortress/barrier
Insectary

Mulch maker
Nitrogen fixer
Nutrient accumulator
Soil builder

Soil cultivator/

(Spike -root)

DESCRIPTION AND SAMPLES

Help keep out unwanted plantand animal species: daffodils and euphorbia spp. repel gophers), mustard
(good smother crop for weeds), buckheat, gooseberry

Support beneficia insects: sweet a id predators), gold it lavender,dil
angelica

Decompose quickly,providing mulching in place: comfrey cattil, cardoon
Host nitrogen-fixing bacteia: lovers, sweet pes, bladder senna

Draw nutrents from sail, concentrating them intssue: eastern bracken, yarrow, sunflower
Produce organic matterand improve soil structure: mustard, Sudan grass, crotalaria
Penetrate, oosen, and aerate the sol it bluestem, daikon, fava bean

AAUXILIARY ECOLOGICAL FUNCTIONS

Acting as nurse/
scaffold/chaperone

Air purifying

Animal forage
Erosion control
Fire retardant

Hardy pioneer plants support establishment of other plants: lder, acacia species, Spanish broom

Clean pollutants from the ar: English vy, common milkweed, chrysanthemum (known to remove
benzene)

Provide food for domestic animals: Siberian pea shrub, buffalo grass,buckwheat
Hold solsin place with fbrous rootsystems: sea buckthorn, bamboo, sumac, many salvias
Sagebrush (Atplex spp.),white rockiose,jade plant, aloe vera, lavender, savia species

Flood Can stand suby ,and o to water table: many icplants,
annual yegrass feather reed grass, fountain grass
Pest repellent Repel pest, eliminating pestcides: peppermint repels insects and mice), lemon balm repels les and

Scavenging nitrogen
Toxin absorption
Water purification
Wildlife food
Wildlife habitat
Windbreak

HUMAN USES

ants), garlic (repels aphids, deer, and rabbits)
Remove excess nitrogen from soil: berseem clover, barley, oats
Black nightshad PCBs from soil), curly-op d (absorbs selenium)

Cattail, common rush, canna l,ostich fern
Blackberry (smallbirds), witch hazel (ruffed grouse, pheasant), elderbery (many bird species)
Barberry, highbush blueberry, hazelnut, comelian cherry

From small to large: Jerusale artichoke, shrub willows, hybrid poplar

For their Jone orto mask other smells:lavender, osemary, jasmine

Basketry and
weaving
Cleanser/Scourer
Compost

Cut flower

Dried flower
Dye

Essential oil

Fiber

Food
Medicine

0il, wax, resin, or
polish

Pest repellent
Soap

Wood

Shoots are straight and flexible: common reed, prairie willow, fragrant sumac

Pennyroyal, canberty, horsetailrush, potato
Comirey, chicory, yarrow, stinging nettle

Black-eyed Susan, cosmos,yarrow, daffoil

Lavender, milkweed, statice

Goldenrod (mustard, brown, and yellow), @rrot (orange),red raspberry (purple)

Sage for perfumes and shampoos),dillfor soaps and medicines),creeping thyme (for perfumes and
mouthwashes)

New Zealand fax (fo rope and simple tes), swamp milkweed (barkis used for twine or coth), oats(hulls
used in constructon board)

Fuits, nuts,greens,vegetables, edibleflowers, herbs
Comfrey (for wound healing), purple milkweed (to treat warts), burdock (as a general onic)

Bitternut hickory (ol from seeds used in oillamps), Japanese stone pine (pitch obtained from rosin is
used i used for furniture polishi

Rosemary (forsachets), parsley (juice used to repel mosaquitoes),lavender (repels mice)
Snowberry,New Jersey tea, ild lupine
Sugar maple (for furiture and musical instruments), Amur corktree (for cork substitute), valnut
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‘COMMON NAME

Chestnut, American, sweet,
or Chinese

Italian or other stone pine
Black locust

Honey locust

Apple, multigrafted

Stone fruit tree,
multigrafied

Medlar
Bamboo

Buffaloberry
Currant, red
Gooseberry
Goumi

Hazelnut

Purple osier
Raspberry, red
Siberian pea shrub

American licorice
Cardoon

Comfrey

Daylily

Egyptian or walking onion
Groundnut

Kale, perennial

Maximilian sunflower
0a

Russian sage
Sweet cicely
Yarrow

Grape
Kiwifruit

BOTANICAL NAME

Castanea spp.

Pinus pinea
Robiniapseudoacacia
Gleditsia triacanthos
Malus sybests

Prunus spp.

Mespilus germanica
Bambuss, Fargesia, Phy-
lostachys, Sasa
Shepherdia argentea
Ribes rubrum

Ribes uva-crispa
Elacagnus multfora
Coylusspp.

Salix purpurea

Rubus idaeus

Caragana rborescens

Glyyrhizalepidota
Gnara Grdunculus
Symphytum offcinale
Hemerocal fulva
Alum cepa prolferum
Apios americana

Brassica oleracea ramosa

Helianthus maximilianii

Oxalis tuberosa

Perovsia atipliciolia
Myris odorata

Achillea millefolium

Vitisvinifera

Actinidia arguta, A delicioss,
A kolomikta

HARDYTO
USDA ZONE*

5

@ w s e

GROWTH HABIT

Large decidtree

Large evergreen tree
Large decidtree
Large decidtree

Small decid. tree

Small decid. tree

Small decid. tree

Evergreen shiub

Decid. shrub
Decid. shrub
Decid. shrub
Decid. shrub
Decid. shrub
Decid. shrub
Decid. shrub

Evergreen shiub

Peren.
Bienn.
Peren.
Peren.
Peren.
Peren.
Short-lived Peren.

Decid. vine

Decid. vine

LIGHT®

0000

oo

oo
oo

oo
oo

EDIBLE PART OR USE¢

Sd, Med

sd
i, 54
Seedpod
fr

Sd, 0il
Med
fr

Sd

Root, Med

Fr

U, Med

FLU, Root

FI,Lf, Root, Top Bulbs
Sd, Root

i

Root, Sht
I, Lf, Root

i
1f,5d, Root
f, Tea, Med

i Lf
B

ANIMAL USE®

Ins, Hab, Chk, For

Hab, For

Ins, Hab, Chk, For
Ins, Hab, Chk, For
Ins, Hab, For

Ins, Hab, For

Hab
Hab, For

Ins, Hab, Chk, For
Ins, Hab, Chk, For
Ins, Hab, Chk, For
Ins, Hab, Chk, For
Hab, For

Hab

Ins, Hab, Chk, For
Ins, Chk, For

Ins
Ins, Chk
Hum

Ins

Ins

Ins, Hum
Ins

Ins

Hab, Food
Hab, Food

‘OTHER USES®
Whr, Hr, Wd

Whr, Hr, Wd
Whr, Hr, Wd
Erosion control
Hr

Wbr, H, Poles, Fbr

Wb, Hr,Dye, N-ixer
He

He

Whr,Hr, Nixer
Wor,Hr,Bskt
Whr,Hr,Bskt

He

Wbr,Hr,Dye, Silstab,
Nofiser

Nirer

Mulch

Nut, Biom

Fbr

Nut, Dye,Rpllnt
Nofiver

Whr,Hr
Plsh
Nut Dye

NOTES

In blight areas,use Chinese chestnut.

Many ather species have ecible seeds.

Nittogen-fixer may sucker aggressively

Late and early varieties for eating,
storage, and cider an be grafted on
one tree.

Hardiness depends on what uitis
grafed.

Fruitinlte fll

Hardiness,sze, and spreading
depends on genus.

Drought resistant

Easyto propagate

Toleatesa pollution

Can be opportunistic

Spreads easily by rootdivision

Strong flavor that becomes mild when
cooked

Deer esistant

Can'be grown as annua n colder
zones; tubers store el

A argutais spread aggessively by
birds in areas with summer rair

A The USDA hardiness zone system
represents the lowest temperature
a plant will normally survive:
Zone  Minimum Temp (°F)

2 -50t0-40°

—~40t0-30°

~30t0-20°

~20t0-10°

~10t00°

0to10°

10t020°

20t030°

® Light:
O-Prefersfullsun
®-refersshade
©-Tolerates parial shade

<Edible Part or Use:
Fr-Fruit

Med - Medicinal
Sd-Seed
Sht.- Shoot

» Animal Use:
Chk-Poutty forage
For - Forage, bowse, or other animal feed
Hab - Provides habitat
Hum - Atracts hummingirds
Ins - Attracts beneficial insects

£ Other Uses

Biom - Plant produces large quantites of biomass
Bskt- Stem, branches, or root used for basketry
Dye- Some or all o plant used o prepare dye
Fbr - Leaf, stem, flower parts, or oot used in paper,
cordage, orother iber product

Hr - Hedgerow species

Wd - Woody parts used for lumber, firewood, or
craftwood

Mixer - Nitrogen-fixing species

Nt Nutrent accumulator species

Poles - Stem or branches used for poles and
supportstakes.

Plsh- Used as furniture polish

Rplnt - Used as insect repellent

Soap- Leaves,sap,fuit,or other partused as soap
Soil stab - Used for soil stabilization

Wbr - Windbreak species
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Dominant feature
Activity

Privacy

Overhead

Underfoot

Furniture
Exposure to wind
Temperature
Lighting
Plantings

1a 1b

Screened porch Covered deck or

stone patio
Sitting, eating, social,
crafts, many indoor activities

Sitting, eating, social

ZONE

1c
Open deck or patio

Sitting, eating,
social, sunning

1d e
Lawn or similar Highly managed
open space garden
Play, eating, Plant tending

social, sunning

Most private

Roof that matches house Light roof of wood,
textile, or metal
Finished or smooth wood Wood or stone

Interior or exterior Exterior

Little wind

Arbor or none

Wood or stone

Exterior

ﬁ

>

Least private

None None

Grass, mulch,
walkable plants

Path mulch or grass

Light exterior None or portable

Most windy

More controlled
Avtificial and natural

Houseplants
and outdoor plants

Containers for house-

Containers

) Least controlled

Natural with spotlighting

Containersand
in ground

In ground
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A one Principle Trees and Shrubs- as per plan

NF - Nitrogen Fixer

Spartium junceum - Spanish Broom

Fallugia paradoxa - Apache Plume

Amorpha canescens - Dwarf False Indigo

Amorpha fruiticosa - False Indigo

Dalea purpurea - Purple Prairie Clover (Seed Sown)

NA - Nutrient Accumulator

Echinacea purpurea - Purple Coneflower
Hemerocallis sp. - Daylily

Eriogonum sp. - Native Buckwheat
Oryzopsis hymenoides - Indian Rice Grass

PA - Pollinator Attractor
Lavendula sp. - Lavender
¢ Perovskia atriplicifolia - Russian Sage
SWALE oveRFLow q / Agastache sp. - Anise Hyssop

® Hyssopus officianalis - European Hyssop
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Penstemon sp. - Native Penstemon
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1a

Dominant feature Screened porch

Furnishingsand ~ Seating, tables, lamps

small structures

Water systems Household
Plant types and Houseplants,
functions container ornamentals

and herbs

1b
Covered deck
or patio
Outdoor
furniture

Spigot

Container
herbs, greens,
ornamentals

ZONE

1c
Open deck, patio

Outdoor furniture,
fire pit, birdbath
Spigot,
outdoor shower
Container herbs,
fruit, greens,
ornamentals

1d

Lawn or similar open space

Lawn furniture,
fire pit, birdbath
Spigot, small pond,
irrigation, graywater
Ground covers; containers and
in-ground plants for beauty,
fragrance, microclimate, snacks

Te
Highly managed
garden
Lawn furniture,
raised beds
Spigot, pond,
irrigation, graywater
In-ground plants for
food, fiber, medicine,
microclimate, beauty
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