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Abstract 
In general, small farms have significant social and ecological advantages over industrialized 

large farms. However, a combination of complex pressures is making it difficult for many 

small-scale farmers to stay in business – including in Canada, where this thesis is focused. 

The consequential loss of many small farms results in a general loss of diversity and a 

decreased flexibility for future options for food procurement for many communities. Creating 

more and increasingly sustainable options for food procurement is progressively more 

important in the face of rising food and fuel prices, degradation of ecosystem services, and 

the increase of extreme climate fluctuations. For these and other reasons, creating social-

ecological resilience in small farming systems is key to ensuring more options for long-term 

food procurement.  

 

Permaculture – the design and maintenance of agriculturally productive ecosystems based on 

the patterns and relationships found in natural ecosystems – has been identified in the 

literature as a potential tool to build social-ecological resilience in small scale farming 

systems. This study evaluates permaculture from a resilience perspective, and compares the 

analysis to permaculture use on three farms in British Columbia (BC). This has been done in 

order to understand whether or not the practice contributes to the social-ecological resilience 

of the small farming systems in which it is used, and if so, how. 

 

Results imply that permaculture use does in fact increase social-ecological resilience of small 

farms by encouraging ecological, social and economical diversity – creating buffer zones that 

allow for flexibility and augmented future options for the farm and also potentially for the 

community in which the farm operates. It has been shown that the key actors in each case 

study fundamentally place a strong emphasis on the importance of human and environmental 

health – while recognizing the need to address the interrelated nature of social and ecological 

issues. A strong social connection in the local community and connections in the global 

community are of high importance because of the support provided to actors, and diverse 

sources of income that are related to the structure of the farm are also shown to be key 

elements in each case.  It would be valuable for continuing study to aim to uncover how 

permaculture can be used on a larger scale without loosing its social and ecological benefits.  
 

Keywords: permaculture, social-ecological resilience, small-scale farming. 
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Those things, both positive and negative, offered to humanity by the 

interconnectedness of the information and communication age – fueled in part by 
the Internet and other technologies – are both opportunities and threats we cannot 

be so arrogant as to assume we understand, but must humbly approach and 
employ for the advantages of humanity as a whole, and in doing so, the natural 

environment. 
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1 Introduction 
___________________________________________________________________________

To take into account the larger context, this chapter gives a short, broad overview of 

circumstances surrounding farming systems from global to local levels. Furthermore, the 

purpose for this study is presented, along with the research questions and the objective of 

this thesis. 

1.1   The state of global agriculture 

To date, pasture and cropland has expanded to an estimated 38% of the Earth’s land surface, 

changes and shapes ecosystem dynamics from local to global levels, and in doing so, has 

been particularly successful in meeting the food requirements of the planet’s rapidly growing 

population (Folke et al. 2006; FAO 2007). However, the continuation of this linear pattern of 

production is at great risk in the foreseeable future due to increasing vulnerabilities, 

mounting social and environmental stresses, and increasing frequency of social and 

environmental shocks (see Table 1).  

 

 
Table 1: Circumstances placing strain on the current agricultural system model 
 

 

• Increasing cost and decreasing availability of fossil fuels on which conventional agriculture has a 

high dependence (Heinberg 2007). 

• Increasing competition for space between food production and urban sprawl and socioeconomic 

transformations into adjacent rural areas (Blum 1998).  

• Decreasing land surfaces in many developing countries due to increasing soil erosion and 

desertification (Blum 1998, Walker and Salt 2006). 

• Increasing competition in groundwater resource use between food production and 

household/industrial water consumption (Blum 1998).  

• Reduction of biodiversity through human activities such as large-scale monocultural approaches. 

(Blum 1998; MEA 2005, Walker and Salt 2006).  

• Overharvesting of crops and subsequent degradation of ecosystems and arable land (MEA 2005). 

• Changes in climate patterns and growing seasons, and increased frequency of extreme climatic events 

such as flooding and drought (MEA 2005). 
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These issues are not solely separate entities – they interrelate with each other causing 

increasingly harmful effects on environmental and human well-being. As a result, complex 

combinations of challenges threaten the continuous production of food at the scale at which 

we have become so accustomed (D’Souza and Ikerd 1996; MEA 2005; Walker and Salt 

2006; Heinberg 2007; Pretty 2008). 

 

World food prices have hit record highs in 2011 (see Figure 1), 36% above levels of the year 

before, and according to the World Bank and United Nations, they are likely to increase 

further due to mounting environmental pressures and the strain of predicted increases in price 

of animal feed and fuel production (FAO 2011; World Bank 2011). Worldwide, this increase 

has led to 44 million people falling below the poverty line since June 2010 and a further 10% 

rise would push 10 million more below the extreme poverty line of $1.25 a day (World Bank 

2011). The increase of world food prices has also contributed to recent widespread unrest in 

many countries (BBC 2011a-d). Worldwide as of 2009, there were nearly a billion people 

without enough to eat, and there are strong indications that “the world hunger situation may 

deteriorate further” (ITUC 2009). 

 

 
Figure 1: Food and Agriculture Organization of the United Nations Food Price Index. Sourced from FAO 

website March 2011. 
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1.2   Farming in British Columbia 

With a population of 4.5 million, British Columbia (BC) is the westernmost province of 

Canada. It is characterized by a diverse flora and fauna, admired scenery consequential of its 

varied geography, and 14 distinct regional climates ranging from coastal temperate rainforest 

to inland semi-arid desert (Demarchi 2010) (see Figure 2).  Despite having less than 3% of its 

94.78 million hectares considered arable land, BC has been agriculturally prosperous since 

approximately 1880 when railway production camps provided a domestic market for 

agricultural products (AGF 2012; Dick and Taylor 2011).  

 

 
Figure 2: Map of British Columbia, Canada, with the location of the case study farms: 1. Blue Raven Farm;  

2. Filbelly Forest; 3. Spiral Farm. Sourced from http://geology.com March 2011. 
 

 
Yearly, the “agri-food industry” of BC produces an approximate $1.5 billion Canadian 

dollars (CDN) at the farm level, over $11 billion CDN in food retail sales and directly or 

indirectly employs about 200,000 people (AGF 2012). Despite this long agricultural history 

and major contribution to the economy, it is becoming increasingly difficult for many 

farmers in BC to compete with industrial food production systems and other pressures, and 

many go out of business. This trend is similar across the whole of Canada, and characterized 

http://geology.com/
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by the drop in farms from 574,993 in 1956 to 229,373 in 2006 (Statistics Canada 2009, see 

Figure 3). Even with this drop in the number of farms, the total area being farmed has 

remained roughly the same, indicating an amalgamation of farmland into increasingly larger 

farms.  

 

 
Figure 3: Number and area of farms in Canada. This figure shows the total area of farms from 1956 to 

2006 remaining relatively constant while the number of farms significantly declining. Sourced from 

Statistics Canada, censuses of agriculture on February 2011. 

 

Ten percent of farms in Canada went out of business between 2001 and 2006, suggesting this 

trend is on the increase, and of the farms still active in 2006, 44.2% lost money (Statistics 

Canada 2009). Dr. Wayne Roberts, leading member of the Toronto Food Policy Council 

(TFPC) has stated that this trend is “a crisis level of failure in any industry, let alone one that 

produces goods essential to survival” and these conditions are leading small farms to 

“extinction” (Roberts 2008: 3).  

 

A small scale farm, as described by Natural Resources Canada (NRC), is a farm “with 

product sales of $40,000 or less before expenses are deducted, based on the value of a 

[Canadian] dollar in 1995” (NRC 2009). Of the 278,000 Canadian census farms in 1996, half 
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were considered small-scale farms, and for many of these, after subtracting operating 

expenses from the gross farm revenue, ended the year in a financial loss (NRC 2009). In a 

recent publication by Al Mussell of the George Morris Center (2010), of approximately 

180,000 Canadian farms that generate annual revenue of over $10,000, 78% were found to 

have revenue below $250,000, and a typical Canadian farm must have an estimated income 

of more than $250,000 in order to stay competitive (Mussell 2010).  

 

The current situation for many farmers in Canada is described as a “farm income crisis” by 

the Canadian National Farmers Union, and contributes to what Roberts calls a “National food 

security system under threat” (CNFU 2010: 6; Roberts 2008). These conditions are putting 

exceptional strain on many farmers in Canada, and threatening the continued existence of 

specifically small-scale farmers. Therefore, options are becoming increasingly limited in the 

already unpredictable future.  

 

1.3   How do we start solving this problem? 

Today, the majority of the research on improving farming practices or designing technical 

innovations for agriculture is focused on “increasing productivity, improving product quality, 

optimizing production processes, reducing the environmental impact, minimizing costs, or 

maximizing profits” (Darnhofer et al. 2010a p.546). However, there is also a growing body 

of literature from different disciplines that gives a different perspective; This research 

suggests that although these ‘command-and-control’ agricultural management methods may 

indeed find short-term solutions, they focus efforts and resources in the wrong direction if the 

goal is in fact long-term food procurement and environmental and human well-being 

(Schumacher 1973; Conway 1985; Carpenter et al. 2001; Ludwig 2001; MEA 2005; 

Darnhofer et al. 2010a). Essentially, the argument is that a more multifaceted approach to the 

complex problems surrounding agriculture and farming systems is necessary. Milestad and 

Darnhofer in particular argue that the flexibility and adaptability of a farming system should 

become a key focus in agricultural management research in order to achieve a more 

sustainable agriculture (Milestad and Darnhofer 2003; Darnhofer et al. 2010a).  

 

Sustainable agriculture produces food, feed, and fiber, in a manner that does not reduce the 

capacity of ecosystem services, while placing high importance on social equity, overall 
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ecological health and economic viability (Gliessman et al. 2003; MEA 2005). Sustainability 

in this sense does not mean the absence of change in the system over time, but essentially the 

ability to be resilient; to successfully navigate inevitable change while maintaining the same 

structure and function – thus resilience is a prerequisite of sustainability in systems like farms 

(Darnhofer and Milestad 2003, Walker et al. 2004; Darnhofer et al. 2010). Resilience is an 

established theory and body of literature that provides a platform for scientists and 

practitioners from many disciplines who collaborate to explore the dynamics of systems 

comprised of people and humans (Resilience Alliance 2012).  

 

One method identified in the literature that aims to achieve sustainable agriculture is 

permaculture. Permaculture is both a framework and management approach to agriculture 

and human settlement design (Mollison 2002). This thesis will focus on its approach to 

agriculture. The objective of permaculture is to design and maintain agriculturally productive 

ecosystems based on the patterns and relationships found in natural ecosystems while 

contributing to viable solutions to the complex ecological, economic and social pressures 

facing human and environmental well-being (Holmgren 2004). Essentially, it proposes that 

food production systems, or farms, can be established in a way that mimic natural ecosystem 

growth, include a multitude of different species contributing to functions in the system, and 

thus retain the features and functions of a natural ecosystem (Mollison 2002, Holmgren 

2004). The difference is that the system is slightly modified to include an abundance of 

certain species that produce food, fuel and fiber product that is useful to humans. Since its 

development in the late 1970’s, Permaculture remains a marginal phenomenon, and its 

impact on the resilience is not well understood. It will be explained in more detail in the 

Theory section.  

 

    1.4   Problem Statement 

Combined ecological, social and economic pressures are creating increasingly difficult 

conditions for small-scale farmers worldwide. Agricultural research needs to shift its focus 

from increasing productivity, optimizing production processes and like aims, to placing 

emphasis on the flexibility and adaptability of farming systems, in order to make farming 

more resilient and ultimately more sustainable. A new approach is necessary, and 

permaculture offers a framework for farming systems that may build resilience. The practice 
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of permaculture is a marginal phenomenon, and there is currently a lack of knowledge and 

understanding of its contribution to social-ecological resilience and therefore small-scale 

farm sustainability.  For simplicity’s sake, and to better analyze the situation in a smaller 

context, focus has been brought to British Columbia (BC), where small-scale farmers are also 

experiencing these ecological, social, and economic pressures.  

 

    1.5   Aim of Thesis  

This study is a comprehensive look and critical analysis of permaculture from a resilience 

perspective. It analyses three small-scale farming systems in British Columbia that use 

permaculture techniques. Using resilience theory as a framework, paired with qualitative 

semi-structured interviews of practitioners and other case study data, this thesis identifies the 

impact of permaculture use in building farm resilience. Essentially, the focus of inquiry is if 

the practice of permaculture allows for small-scale farms to stay in business while 

maintaining or reconstructing surrounding ecosystems, and therefore support the continued 

functioning of ecosystem services that food production is so dependant upon. The objective 

is also to expand the academic knowledge base of permaculture, since it is still a relatively 

underdeveloped phenomenon in scientific literature.  

 

This study also aims to fill a bit of the gap in the understanding of the factors that contribute 

to the practice of permaculture, and to identify elements of permaculture that specifically 

may increase the social-ecological resilience of small-scale farms in BC. In doing so, it may 

be possible to generalize results to small-scale farms in similar sociopolitical contexts, or 

perhaps on larger scales. 

 

    1.6   Research Questions 

This thesis aims to address: 

1.  Does permaculture – in theory and in the perspective of practitioners – parallel 

resilience thinking?  

2.  How does the use of permaculture build social-ecological resilience in small-scale 

farming systems where it is used? 



 8 

2 Theory  
___________________________________________________________________________ 

This chapter initially discusses the significance of focusing on small-scale farming. Next, 

resilience theory and permaculture are defined and detailed. A framework employed to 

evaluate permaculture and resilience is then presented and discussed. 

___________________________________________________________________________ 

2.1   The significance of farm scale 

Competitive forces of the market, and the drive to increase efficiency in output, have driven 

the development of specialized, industrialized, large farms. However, it remains that small 

farms have definite social and ecological advantages over large farms (D’Souza and Ikerd 

1996, Pretty 1998, Berkes and Folke 2003). Both economists and ecologists have questioned 

the consequences of managing and manipulating the long-term processes of the natural 

environment to achieve short-term economic goals, and questioned the advantage of 

developing large farms that tend to become closed, self-contained units of specialized and 

linear production (Schumacher 1973; D’Souza and Ikerd 1996; Holling and Meffe 1996; 

MEA 2005). For instance, once powerful centralized institutions and functionally specialized 

divisions of labor are established, resource management restructuring and adaptive social 

change are deferred, and social pressures ensue (Folke et al. 1998).  In addition, large farms 

cause more ecological disturbance than smaller farms, both individually and collectively 

(D’Souza and Ikerd 1996), therefore damaging ecosystems’ ability to provide the goods and 

services that farming and ultimately human well-being depend on (MEA 2005).   

 

In his book The new realities: In government and politics, in economics and business, in 

society and world view (1989), Drucker states that greater performance in a mechanical 

system is obtained by scaling up, and greater power generally means greater output. Market 

forces, and the drive to produce more with fewer inputs have in fact driven expansion of 

agricultural industries (D’Souza and Ikerd 1996). Yet, agriculture is ultimately a biological 

system, in which the scaling up of certain processes has extensively damaging effects, and 

therefore the industrial paradigm may not actually be applicable to agriculture (Drucker 

1989). Economist E. F. Schumacher had previously raised the question in his 1973 book 

Small is Beautiful whether agriculture should at all be an industry, “or whether it might be 

something essentially different” (Schumacher 1973: 91). Agriculture fundamentally deals 
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with products that are derived from the processes and functions of life, whereas industry 

deals fundamentally with man-made processes that work reliably when applied to man-made 

and inorganic material (cf. Drucker 1989; Schumacher 1973). The industrialized agriculture 

model is largely based on the assumption that the general socio-economic and environmental 

context surrounding the farm will remain constant – it requires separation of components, 

sequencing, analyzing, organization and, ultimately, specialization, thereby reducing the 

ability to respond to inherent change (D’Souza and Ikerd 1996; Walker and Salt 2006). The 

meaning of efficiency here is the ability to accomplish a task with a minimum expenditure of 

time and effort, whereas effectiveness means producing the intended result. In these 

perspectives, taking into account the complex problems surrounding agriculture, agricultural 

expansion technically becomes both inefficient and ineffective after a certain size in terms of 

the sought objective: that human life should continue and in an essentially favorable and 

comfortable manner, while a long term supply of food is attained from the functioning of 

healthy ecosystem services.  

 

Consequently, based on the aforementioned reasons, successful farms of the future may need 

to become smaller, and established in greater number, in order to remain productive and 

competitive in addition to efficiently and effectively achieving food production goals (cf. 

D’Souza and Ikerd 1996). Furthermore, if environmental sensitivity, biodiversity and income 

diversity are key in small farms, then small farms could contribute to social-ecological 

resilience both individually and cumulatively (cf. D’Souza and Ikerd 1996: 75). Based on 

these conclusions, this thesis has placed high importance on the scale of small farms in and 

among themselves for providing a key element to the building of their social-ecological 

resilience.  

 

2.2   Resilience  

The concept of ecological resilience was first established with C. S. Holling’s 1973 paper: 

“Resilience and stability of ecological systems” (Holling 1973). Founded in systems thinking, 

resilience theory argues for flexibility and adaptability, thus against increasing control of 

natural variation and system components in order to better prepare a complex system for 

inevitable change (Gunderson and Holling 2002). Instead of assuming a stable and consistent 

world state – a view on which the ‘command-and-control’ type resource management is 



 10 

based – the perspective of resilience identifies a dynamic world in constant change and 

subject to various unpredictable shocks and stresses (Holling and Meffe 1996; Carpenter et 

al. 2001; Resilience Alliance 2007).  

 

For this thesis, resilience theory was chosen as the lens through which to analyze 

permaculture because it offers a framework for exploratory analysis of complex dynamic 

social-ecological systems (SESs) (Folke 2006); Because it takes into account the ecological 

and social aspects of a SES at the same time and on different levels it can used to form a 

conceptual model that can sufficiently portray the system’s dynamics and stability 

(Darnhofer et al. 2010b). Permaculture is an ideology used for development and management 

of farming systems, and a farming system is considered a SES because it is an integrated 

system of natural environments and human society with mutual feedbacks and 

interdependence; That is to say, a farming system is essentially a complex system composed 

of the interrelationship of people and nature in which cultural, political, social, economic, 

ecological, technological, and other components interact across time and space (Folke 2006, 

Resilience Alliance 2007). It is a system that must constantly evolve in sync with the 

invariably changing context of the real world in order to survive.  
 

Although change often poses a threat to a complex dynamic SES, it is possible that the 

system can be in a position to react to the change in advantageous ways. Firstly, if the system 

is resilient, it has the capacity to navigate these inevitable changes, and retain essentially the 

same function, structure, identity and feedbacks because it had the ability to recover or 

reorganize (Carpenter et al. 2001). It should be noted that a system could be resilient in a 

desirable or undesirable state depending on the perspective taken, but from the human 

perspective, it is desirable for a system we find useful or depend on to have resilience to 

change so we can benefit from it over a longer period. In addition, if the system has the 

capacity for adaptation, it can adjust to the change and stay functional (Walker et al. 2004). 

Furthermore, conditions may exist that allow the system to harness of the change for its own 

transformation to a new but also valuable system (Walker et al. 2004).  
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Figure 4: The adaptive cycle portraying the four phases: exploitation (r), conservation (K), release (Ω), 

and reorganization (α). Throughout the cycle, resilience, capacity and connectedness levels fluctuate. 

Sourced from Allison and Hobbs 2004. 

 

The adaptive cycle is a model for understanding the process of change in complex dynamic 

SESs (see Figure 4). It describes in theoretical terms the perpetually changing and cyclical 

nature of SESs, and the four phases that SESs generally cycle through: exploitation (r), 

conservation (K), release (Ω), and reorganization (α) (see Table 2). As seen in Figure 9, the 

levels of the three features – potential, connectedness, and resilience – fluctuate depending 

on the phase the system is in (see Table 2) (Allison and Hobbs 2004; Walker et al. 2004). 

Just to be clear, connectedness is the combining of controlling variables that determine the 

system’s ability to adjust to unpredictable changes, whereas potential is in the form of 

accumulated resources such as biomass or physical, human and social capital (Gotts 2007).  

Although the adaptive cycle is, in itself, a complex topic, it will be discussed no further in 

this section other than this following table – the purpose of discussing here it is to point out 

the acknowledgement in resilience theory of the cyclical patterns surrounding SESs that 

parallel the cyclical patterns identified through permaculture which will be discussed later.   
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Table 2: Phases of the adaptive cycle and their corresponding level of potential, connectedness and 

resilience. (Allison and Hobbs 2004; Resilience Alliance 2007b).  

Phase Characterization Potential Connectedness Resilience 

Reorganization Entities and resources previously 
released begin to restructure or 
become restructured.  

High Low High 

Exploitation Fast-growing, broadly available 
resources, and multiple, rapidly 
growing small entities that “lock 
up” and control resources. 

Low Low 

 
 

High 

Note: Systems often move very slowly from the exploitation phase toward the conservation phase 

Conservation Energy goes into maintaining 
existing structure, and a few 
dominant entities control the 
majority of the resources. The 
system becomes less and less 
flexible. 

High High Low 

Release A disturbance may be the diver for 
this phase. Structure, relationships, 
capital and/or complexity that has 
been accumulated is released, 
often in an abrupt fashion.  

Low High Low 

 

It has now been established that SESs such as farming systems are generally complex and 

dynamic, and resilience theory provides a model for approaching their management by 

providing strategies for buffering – or coping with – inevitable and unpredictable change in 

order to achieve a long term objective (Resilience Alliance 2007). At a fundamental level, it 

is the actors themselves that have the biggest effect on managing systems for resilience - the 

ability to learn and adapt, for example, is highly correlated with actors’ perspective and 

opinions (Cf. Milestad et al. 2010). The choices that actors make are based on a mixture of 

external factors such as social norms, technologies and the natural environment, but they are 

also largely based on their personality, preferences, experiences and competences (Darnhofer 

et al. 2010A).   

 

There are three distinctive features in a socially and ecologically resilient SES: the capacity 

for learning and adaptation, the ability to absorb disturbance caused by shock or stress, and 
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the ability to self-organize and network (Carpenter et al. 2001). The main elements of each of 

these distinctive features are outlined as follows:  

2.2.1 Learning and adaptation 
 

The term adaptive capacity describes a system’s ability to adjust to continue to offer a 

specific structure and function, even as the contexts surrounding it pose changes (Gunderson 

2000). In order to do so, actors must acknowledge their context is not static, but in a constant 

state of change (Folke et al. 2003). The ability to learn is the ability of an actor to process and 

respond to signals in an appropriate manner in order to achieve the desired outcome or make 

the most of opportunity, and learning is key for adapting to changing circumstances and 

remaining functional, while the ability to consciously observe and to experiment often is key 

in actor’s ability to learn (Milestad and Darnhofer 2003). Furthermore, actors must 

acknowledge different types and sources of knowledge that may be applicable to their 

systems (Folke et al. 2003). The ability of actors to build the capacity for learning and 

adaptation is key in building resilience in SES because it allows for actors to recognize 

feedbacks through observation and both efficiently and effectively respond to the changes in 

the system (Cf. Carpenter et al. 2001, Gunderson and Holling 2001). Management policies 

must fundamentally be open to learning and continuous modification in order increase 

flexibility for adaptation to inevitably changing circumstances (Gunderson 2000).  

 

In farming systems specifically, the capacity to adapt can be built in three ways: First though 

on-farm experimentation and systematic observation – which is key in enhancing farmers’ 

understanding of their resource system (Rhoades and Bebbington, 1991) – second through 

ensuring ecological flexibility in the farm system, and third, by diversifying to spread risks 

ecologically, economically and even in the social domain (Darnhofer et al. 2010a). These are 

the factors that build resilience in the system, and in turn, resilience in the system allows for 

flexibility that contributes to the ability of actors to better learn from and adapt to the inherent 

unpredictability in their own context (Gunderson 2000). Essentially, a feedback system for 

encouraging resilience can be created by managing in part for the capacity to adapt. 
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2.2.2   Absorbing Disturbance 
 

Buffer capacity is the ability of a SES to absorb a certain amount of disturbance and or shock 

while maintaining essentially the same functions and structures (Carpenter et al. 2001). It is 

necessary for actors have an understanding of the inherent complex and dynamic nature of 

social-ecological systems, and the cycles of natural and unpredictable events in order to build 

buffer capacity and ultimately, resilience (Folke et al. 2003). They must be aware of the 

interconnected nature of ecological and social systems and value in the natural environment 

and societies (Milestad and Darnhofer 2003), and be conscious of and open to alternative 

forms of knowledge, but not allow too much change, as not all methods will be applicable to 

them and they might risk suffering a loss of system memory (Folke et al. 2003).  

 

Diversity is essential for building buffer capacity in addition to building the ability for 

ecological renewal of the SES (Gunderson 2000). Essentially, diversity is necessary for the 

capacity to absorb disturbance. Diversity contributes to the flexibility underpinning the shock 

absorber that protects the system by allowing actors to the time to learn and change, and 

ultimately shortening the return time to a desired state after a disturbance or shock (Walker 

1999, Gunderson 2000). Thus, it is fundamental to building social-ecological resilience in 

food systems as it increases options for actors to cope with change and rethink their strategies 

(Carpenter et al. 2001). Diversity is essentially the various kinds of components that make up 

a system and is separated into two categories: functional diversity and response diversity 

(Walker and Salt 2006).  

 

There are different species that might provide the same function in an agroecosystem and 

functional diversity is the variety of these species that make up functional groups in the 

system (Walker and Salt 2006).  Functional groups include different species, both plant and 

animal, that fill roughly the same roles that serve other species and the functioning of the 

group as a whole. An example could be clover, beans and peanuts – all legume species that 

fix nitrogen to the soil. A high diversity of functional groups regulates many biological 

processes and maintains the system’s structure and function (Walker 1999). Functional 

groups contain species whose same functions run at different times, but these times overlap to 

help spread risks and benefits widely, thereby allowing for an overall consistency in 

performance despite any fluctuations in the performance of each individual species (Walker 

1999, Gunderson 2000). If there were to be a gradual loss of functional group species that 



 15 

contribute to controlling structure, it may not seem to have much effect on the system at first 

because the needed function is still being performed by some species, which would suggest to 

an observer that only few species are critical to the functioning of the system (Gunderson 

2000). But in fact, Gunderson (2000) states that all species contribute to the system resilience 

and a loss of functional diversity would parallel a loss of system resilience. 

 

Response diversity, similar to risk insurance or portfolio investment, is the different ways that 

species or populations of the same specie respond to disturbances, thereby increasing the 

chances that the service provided by the functional group will be sustained over a wider range 

of conditions (Elmqvist et al. 2003, Walker and Salt 2006).  

 

A higher biological diversity increases the health of ecosystems thus supporting the 

production of essential ecosystem services which food systems are dependent upon (Elmqvist 

et al. 2003, MEA 2005). For example, a multi-species inter-planted agroecosystem is diverse, 

and generally characterized by low disturbance and closed canopies, creating a more stable 

system by encouraging biotic interactions that benefit farmers – such as promoting water and 

nutrient conservation, and creating an environment in which nutrient cycling is generally 

much faster (Altieri et al. 2010). It is not just ecological diversity that is important to a 

resilient farming system; a diversity of social connections is key in building a collective 

memory of experiences with informational and other resources for agroecosystem 

management necessary for flexibility in times of crisis, reorganization and renewal (Folke et 

al. 2003).  Also, in diversifying the system’s streams of economic income, it is better 

positioned for resilience against the unknowns of the economic future.   

 

Moreover, farmer’s experimentation is fundamental in building the adaptive capacity of the 

farm. It is a bottom-up management approach that provides a platform for social learning, 

innovation, thereby allowing farmers to find ways to increase diversity (Armitage et al. 2007; 

Chapin et al. 2010; Milestad et al. 2010). 

 

Ethical considerations and values that are effectively applied – including respect of 

environmental and species needs, social justice in production and processing, and 

encouraging harmonious relationships – contribute to overall resilience (Folke et al. 1998). 

This is important to take into the forefront of consideration because economic pressures can 

often lead to cutting ethical and ecological corners (Milestad and Darnhofer 2003). 
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2.2.3   Self-organization and networking 

 

Actors must recognize the importance of local knowledge and practices must be made to suit 

the local context for the best results (Folke et al. 1998). By relying on internal nutrient cycles 

and on-farm feed production, and by regulating diseases and pests through innovative 

management practices other than those such as synthetic biocides that have connected 

negative consequences, a farm can strongly contribute to its self-sufficiency (Milestad and 

Darnhofer 2003). Along with its own bank of knowledge, it must be connected to local 

market networks and a network of other farms and institutions that enhance its ability for 

self-organization (Carpenter et al. 2001). This resource independence allows for the SES to 

be an autonomous structure.  

 

Local market networks provide an immediate outlet for a variety of produce and services, 

allowing for direct marketing, as well as the ability for immediate actors to become more 

involved in the farm’s economic environment (Welsh 2009). In addition, this creates a 

platform for social interaction, and exchange of information and knowledge (Pretty 2002). 

The direct participation of the stakeholders allows for incremental development of skills, 

learning processes, human relationships, and mutual trust, all of which can contribute to 

resilience (Carpenter et al. 2001; Pretty 2002; Welsh 2009). In addition, a platform can be 

created that allows for the building joint initiatives in which people come together for a 

common cause (Morgan and Murdoch 2000). Studies have found that increasing farm scale 

negatively affects public services in rural communities and consequently the fabric of the 

community, thus negatively affecting the resource management reform and adaptive social 

change necessary for resilience (Folke et al. 1998; Lyson and Welsh 2005, Pretty 2008).  

 

A network of farms and institutions, aided greatly in recent years by improvements in 

information and communication technology, provides a platform for sharing information and 

knowledge, thereby allowing for innovative problem solving and contributing towards a 

balance of power among interest groups (Scheffer et al. 2000). Together, these networks 

contribute to a flexibility for the individual farm that allows its immediate actors to not only 

become involved in their social and economic domains, but also the institutional domain by 

creating a louder cooperative voice and thus stronger influence in decisions making (Pretty 

1998).  
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2.2.4   Criticisms 
 
The complex issues facing food production involve many different domains of society, and 

an increasing number of researchers are calling for solutions that require a complex 

combination of deliberation and input with values, equity and social justice (Cf. Ludwig, 

2001). Although the application of resilience theory moves towards countering many of the 

problems associated with the degradation of ecosystem services and resource use, a 

“resilience framework doesn’t directly address the problems of greed and willful 

consumption of resources” which are strong enablers of environmental degradation in 

industrialized countries (Walker and Salt, 2006:149). 

 

 

2.3   Permaculture 

 

Symbolizing a combination of the words ‘permanent’, ‘cultivation’ and ‘culture’, the word 

permaculture was developed and copyrighted in Australia in 1978 by founders Bill Mollison 

and David Holmgren with the release of the publication Permaculture One (Mollison 1978; 

Mollison 1988; Holmgren 2004). The copyright on permaculture ensures that courses and 

certificates can only be issued by registered permaculture instructors in order to guarantee 

adherence to the Permaculture Course Handbook (Permaculture Institute 2012).   

 

Originally defined as the “harmonious integration of landscape and people, providing their 

food, shelter and other material and non-material needs in a sustainable way” (Mollison 1988 

p.ix), the word has been developed over the last decades to describe a management method 

used to create an interrelated and constantly developing system of perennial or self-

perpetuating plant and animal species with value to society and life in all forms (Holmgren 

2004 p.1, Permaculture Institute 2012). Permaculture selectively blends a combination of 

management practices from different specialties including organic agriculture, animal 

husbandry, sustainable forestry, horticulture, sustainable buildings, alternative economy, 

community living, agroforestry and indigenous land management systems from different 

societies and contexts – many principles and processes which were used long before the 

coined term Permaculture (Mollison 1988, Holmgren 2004, Sullivan 2008).  
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The idea behind permaculture is that ecological concepts and growth patterns are 

incorporated into the design and management of food systems. Essentially the food system 

design is based on how a natural ecosystem would grow – efficiently and effectively in terms 

of resource use to product output, in order to retain the flexibility and function of a natural 

ecosystem. The aim of the practice is to allow for long-term human survival and well-being, 

while offering contributions to solving the many complex problems currently facing society 

and the natural environment (Mollison 1988; Mollison 2002; Holmgren 2004). Essentially 

creating agriculturally productive ecosystems while encouraging biodiversity and habitat 

conservation or reconstruction, and ultimately flexibility for future options in an increasingly 

complex world (cf. Holmgren 2004; McManus 2010). The aim is to produce food and human 

living spaces in a way that maintains or even reconstructs ecosystems and therefore 

ecosystem services, while reducing or eliminating the need for external inputs thereby 

reducing costs and external dependency (Mollison 2002).  

 

Ecosystem services are the contributions of ecosystems to human well-being either directly, 

like food and fiber provision, or indirectly, like water purification and pollination (TEEB 

2009). Conventional methods of agriculture – through which we acquire most of our food – 

are highly dependant on the healthy performance of ecosystem services. Unfortunately these 

methods also negatively impact the functioning of many ecosystem services, which in turn, 

threaten the continuous production of food through conventional farming (MEA 2005). In 

addition, conventional agriculture relies on massive subsidies in many countries, and 

synthesized biocide and nutrient input. Food systems that are managed in line with 

permaculture methods, although practiced on a much smaller scale, rely instead on internal 

regulating mechanisms to manage disease and pests, and are managed to be able to recover 

from the disturbances including those caused by cultivation and harvest, cutting the need for 

external inputs and reducing or eliminating negative effects on ecosystem services (Altieri 

1989; Mollison 2002; Francis et al. 2003; Gliessman 2007).  

 

Permaculture is described as the use of a systems design framework designed to establish 

agroecosystems that mimic the patterns and relationships found in nature (Holmgren 2004; 

McManus 2010). Systems thinking is a holistic approach to issues that does not focus only on 

individual system components, but takes into account multiple levels of the system over time 

– working best when creativity and innovation are encouraged among actors (Jackson 2003). 
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Management approaches in line with permaculture encourage diversity and interspecies 

growing patterns that in turn contribute to ecosystem services such as water and soil 

conservation or pollination. (Cf. MEA 2005; Altieri et al. 2010; Mollison 1988). The use of 

fossil fuels is consciously designed out of the permaculture system (Mollison 1988) and 

therefore it consumes less fossil fuel energy thus creating less pollution.  

 

Holmgren has further developed Mollison’s original (1988) eleven permaculture principles 

into the following that create the current framework for its practical application (Holmgren 

2002). In Table 3, these twelve principles are listed and described. In the Results section, they 

will be compared to corresponding elements in resilience theory. 

 

Table 3: The principles of permaculture for practical application 
Principles for 

practical application 
of permaculture 

Permaculture perspective: 
(Mollison 2002; Holmgren 2001; Holmgren 2004) 

1. Observation and 
interaction 

By engaging with the natural environment, the actor’s ability to recognize feedbacks is 
increased, and solutions that suit the context can be efficiently and effectively designed 
and put into use. In this holistic perspective, observation of how separate parts 
interconnect is the groundwork for establishing long-term solutions to systematic 
problems. This includes recognizing patterns in natural ecological systems and learning 
from past mistakes.  

2. Catch and store 
energy 

Collection and storage of resources when they are abundant, in order to use them in 
times of need, is necessary for self-sufficiency. Sources of energy that should be used 
or reserved include the sun, wind and runoff water flows, or agricultural waste. 
Storages include fertile soil with high humus content, perennial vegetation systems, 
especially trees, that yield food, water bodies and other useful resources. 

3. Obtain a yield Being either produce or income, economic value is important for the farm system to 
work. 

4. Apply self-
regulation and accept 
feedback 

Decisions must be made on feedbacks – that is to say, they must be based on the means 
available. This means responding efficiently and effectively to feedbacks, and avoiding 
the over-investing of resources in a specific area that does not contribute to the overall 
farm structure. 

5. Use renewable 
resources and 
services 

Use and value renewable resources and services, and reduce dependence on non-
renewable resources. 

6. Produce no waste 
 

An effort to value and make use of all available resources, results in far less waste 
product. 

7. Design from 
patterns to details 

There are basic patterns visible in nature and society that can form the basis of designs 
in the farming structure, usually in the form of circular patterns or waves, and 
Holmgren states that details can be “filled in as we go”.  

8. Integrate rather 
than segregate 

By putting species that support each other together we encourage self-supporting 
guilds. A guild is a group of species that each having a function that contributes to 
neighboring species, thereby creating an autonomous support group. 

9. Use small and slow 
solutions 

This rule of thumb plays along the idea that “small and slow systems are easier to 
maintain than big ones, making better use of local resources and producing more 
sustainable outcomes” (McManus, 2010:163). Ecosystem services take time to produce 
and regenerate (Cf. MEA 2005), and small and slow solutions allow for the needed 
time.  

10. Use and value 
diversity 

Diversity reduces vulnerability to a variety of threats and takes advantage of the unique 
nature of the environment in which it resides. It has also been shown that a high plant 
and animal biodiversity present in agroecosystems allows for internal regulation 
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(Altieri 1999). 
11. Use edges and 
value the margins 

This point has two meanings: Firstly, the interface where two distinct sections meet is 
often where valuable, diverse and productive elements in the system are found. Also, 
there can be “marginal” ideas, viewpoints or unusual species that could have a very 
high value to the system in the ‘edges of society’ that may be at risk of being 
overlooked.  

12. Creatively use 
and respond to 
change 

This perspective acknowledges that change is inevitable, and if approached in a certain 
way is often a source of opportunity. With careful observation, actors can employ 
timely interventions and seize otherwise missed opportunities. 

 

Another distinctive feature of permaculture is the ethics and values that are prominent in its 

foundation. The theory of Permaculture is founded on the concept that all forms of the 

natural environment have an intrinsic worth, and stresses an ethical system outlined in Table 

4 (Mollison 1988; Holmgren 2004). Mollison (1988) states that an “earthcare ethic” is 

developed not only for this intrinsic worth, but also on the basis of what he calls an 

enlightened self-interest – the human desire for long-term survival, and humanity is 

dependant on good environmental health. These ethics can be applied to both human-

ecological relationships, and social relationships including economies (Mollison 1988).   
 

Table 4: The Guiding Values of Permaculture Design 
Overall Perspective 

• Everything is connected to everything else 
• Every function is supported by many elements 

• Every element should serve many functions 
Give Away 
Surplus 

Pass on anything surplus including time for labor, money, or information for the aims of 
perpetuating positive actions and reactions for the natural environment and society. 

Care of the 
Earth 

The natural environment including biotic and abiotic elements.  
 

Care of People 
 

Promotes community self-organization and social connections. 

 

Although permaculture is currently a minor phenomenon in the globalized perspective, both 

its reputation and use are growing along with the amount of information and literature 

available in publications, on the Internet, in communities that practice permaculture, and in 

library databases. Today, there are an increasing amount of examples of permaculture 

practice and education in Australia, Germany, UK, Sweden, North America and many other 

areas worldwide1. The challenge remains that permaculture relies in small scale farming 

                                                 
1 The Permaculture Association UK (http://www.permaculture.org.uk/); The Permaculture Research Institute of Australia 
(http://www.permaculture.org.au/);  Permakultur i Sverige (http://www.permakultur.se/); The Permaculture Institute Santa 
Fe NM (http://www.permaculture.org/); The Permaculture Research Institute of USA  (http://www.permacultureusa.org/); 
Permaculture Institute of Eastern Ontario (http://eonpermaculture.ca/aggregator/categories/1); Permakultur Institut e. V. 
Deutschland (http://www.permakultur.de/) 
 

http://www.permaculture.org.uk/
http://www.permaculture.org.au/
http://www.permakultur.se/
http://www.permaculture.org/
http://www.permacultureusa.org/
http://eonpermaculture.ca/aggregator/categories/1
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format and therefore needs the space ideally close to human settlement so as to allow for a 

localized market – space which is often in high demand for development due to urban sprawl.  

 

Agroecology has been identified as a scientific discipline that runs in parallel with 

permaculture thinking. It is discussed shortly here in order to acknowledge its vast 

similarities with the issue at hand. Defined as “the ecology of food systems”, agroecology 

uses the fields of ecology, sociology, anthropology, environmental sciences, ethics, and 

economics to analyze, design, evaluate and ultimately manage agricultural systems in a 

sustainable manner (Francis et al. 2003:99; AIA website 2011).  The focus of agroecology is 

to “recapture the knowledge developed over centuries of traditional agricultural production 

experience, and link these with the efficiencies of natural systems and with new 

technologies” (Francis et al. 2003). The goal of this approach is to manage agricultural 

systems to achieve economically viable productivity, but in a manner that is responsive to the 

health of ecosystem services, ethical considerations, and social connections (Cf. Francis et al. 

2003).  

 

2.3.1  Criticisms of permaculture 
 
The primary difficulty with a critical analysis of permaculture is that there is currently little 

scientifically validated data from peer-reviewed journals, and critics have noted that the 

permaculture movement over the last twenty years has remained a minor phenomenon 

(Williams 2001). Rebuttals from permaculture practitioners include emphasis on Holmgren’s 

cogent conceptual tools that combine an indigenous perspective with modern disciplines such 

as Whole Systems Theory, Chaos Theory, and thermodynamics, each of which containing 

increasingly large bodies of literature (Warner 2006). 

 

Critics have also suggested that permaculture is largely composed of individuals who are not 

strained under urgent agricultural and ecological problems – meaning they are not pressured 

to make difficult decisions on trade-offs, and are already granted the flexibility that 

permaculture seeks to provide (Williams 2001). In addition, critics are concerned with 

permaculture’s advocacy of non-native species, which, they argue, may encourage 

inexperienced practitioners to potentially introduce invasive species into their context 

(Sullivan 2008).  

http://findarticles.com/p/articles/mi_m2120/is_2_80/ai_54336631/?lc=int_mb_1001
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           2.4   Theoretical framework 

In the search to collect information to create a multi-faceted theoretical framework for this 

thesis, I have found that Milestad and Darnhofer (2003) have previously identified and 

defined criteria to assess farm resilience by combining literature from farming systems (from 

sources such as Röling and Jiggins 1998; Pretty 1998; Jiggins and Röling 2000; Ellis 2000) 

and on resilience (from sources such as Folke et al. 1998; Levin 1999; Gunderson 2000; 

Carpenter et al. 2001; Holling 2001). This outline is found to be applicable to the 

comparative analysis of resilience and permaculture, and therefore has been combined with 

literature on permaculture (Mollison 1988; Holmgren 2002; Mollison 2002; Holmgren 2004).  

 

The following outline has been used to identify characteristics in permaculture farms that 

build social-ecological resilience (see Table 5). Evidence in the form of interview data and 

case study observations has been entered under each category of the table in the Results 

section and then are discussed in Analysis and Discussion.  
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Table 5: Permaculture farm characteristics needed for farm resilience (Framework adapted from 
Milestad and Darnhofer 2003) 

 
 
Characteristics of farm 
resilience  
 

 
Components  

 

Capacity for learning and adaptability 
 

 
Learning 

 

The actor(s) must: 
- process and respond to signals in an appropriate manner in order to 
achieve the desired outcome or make the most of opportunity, thus 
adapting to changing circumstances and remaining functional 
- consciously observe and to experiment often are key in actor’s ability to 
learn. 

 
 

Feedback 
 

The actor(s) must: 
- be open to receiving these messages, and feedback loops must be tight in 
order to get the most accurate signal. 
- learn from and respond to changes in their farm with efficient and 
effective management practices.  

Absorbing Disturbance 
 

 
 

Actor consciousness 

The actor(s) must: 
- have an understanding of the inherent complex and dynamic nature of 
social-ecological systems, and the cycles of natural and unpredictable 
events.  
- be aware of the interconnected nature of ecological and social systems and 
value the natural environment and societies.  
- be aware of and open to alternative forms of knowledge, but not allow too 
much change and novelty, or they risk suffering a loss of system memory. 

 
Diversity 

The actor(s) must: 
- recognize the importance of, and be active in encouraging ecological 
diversity, and both socially and economically diverse activities . 

 
Stewardship 

 

The actor(s) must: 
- effectively employ ethical considerations and values including respect of 
environmental health, and be able to identify the importance of social 
justice in production and processing  

Ability to self-organize 
 

Informational 
Independence 

 

The actor(s) must:  
- recognize the importance of local knowledge and practices must be 
contextualized for the best results.  
- be connected to a network of other farmers so information can be 
transmitted thereby creating a platform on which communication, creativity 
and innovation are encouraged.  

 
Resource independence 

 

The actor(s) must: 
- employ on-farm resource circulation 
- be connected to local and regional production and supply chains  

 
    Market Independence 
 

The actor(s) must  
- be part of a local market network 
- build relationships with customers through direct marketing, thus have 
opportunities for information exchanges and learning.  
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3 Methodology 
___________________________________________________________________________ 

This chapter gives an overview of the study design and methods followed by a section on 

critical reflections. 

___________________________________________________________________________ 

     3.1   Study Design 

In order to link the theoretical knowledge to practice in the real world, three farms that 

practice permaculture techniques in BC were selected as case studies. Permaculture based 

farming is a relatively marginal phenomenon in BC, and only four farms that do so had been 

identified throughout the province. The farms were identified though referrals and Internet 

database searches. From these four, three were selected for interviews – the fourth was not 

selected solely due to logistical constraints. Although there are more farms in Canada and in 

other countries that would be suitable for study, cases are selected solely from BC in order to 

analyze them in similar social and political contexts.  

 

Visits were scheduled for each farm and. Since it is the actors themselves that have the 

biggest effect on managing systems for resilience, it is essential to attain their descriptions of 

their perspectives of their purpose, their practice, and their motivations. The meaning of the 

phenomena described in the interviews was then interpreted (see Results and Analysis 

section). This method was used since it is “particularly suited for studying people and 

understanding the meanings in their lived world, describing their experiences and self-

understanding, and clarifying and elaborating their own perspective” (Kvale 1996 p105).  

 

A semi-structured outline was used specifically since “it is important that the investigator 

allow the respondent to tell his or her own story in his or her own terms”, but some degree of 

control was held in the interviews, and discussion was engaged, with a selection of “prompts” 

(McCracken 1988:22). These include the terms ‘income and economics’, ‘social aspects and 

community’ and ‘ecology and natural environment’, which were used to loosely guide the 

interview conversation (see Appendix A for Interview Guide). This ensured that interviewees 

would elaborate on the topics that they found important in their practice. The interviews were 

conducted between December 10, 2010 and January 4, 2011. 
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A large component of this thesis was categorization of data from case studies into a verifiable 

and comprehensive framework model from the literature in order to compare permaculture in 

use to the construction of social-ecological resilience (see Table 5). Overall, this thesis relies 

on linking together the available literature while supplementing primary findings from the 

case studies for a contextual element. 

 

     3.2   Critical reflections  

Since scientists are “directly and indirectly influenced by the values of their society, their 

institutions, their academic disciplines, as well as by their personal political beliefs”, and one 

must take careful consideration to prevent excessive bias (Ludwig 2001 p.760).  Prior to data 

collection, it had been acknowledged that the researcher for this thesis was under the 

assumption that the contexts and situations surrounding food systems are complex and 

dynamic, and in need of a more holistic approach, thus risked bias toward the use of 

agroecology based methods as promising for farming system management.  

 

Furthermore, researchers who work closely with their place of origin “do not have critical 

distance from what they study” and potentially “carry with them a large number of 

assumptions that can create a treacherous sense of familiarity” (Chock, 1986:93; Greenhouse, 

1985:261 as cited in McCracken 1988:22). Since the cases analyzed in this paper are based in 

the researcher’s area of origin (BC), a solution to this problem was used that McCracken calls 

“manufactured distance”, where the researcher lives in “another culture for an extended 

period of time” as the author had, in Stockholm, Sweden, “and then returns” to conduct the 

study (McCracken 1988:22,23). Apart from the interviews, the thesis work was mainly 

conducted from Stockholm, Sweden.  

 

The dilemma for this particular thesis lies in that permaculture is a marginal phenomenon in 

Canada, so there are not many cases available for study. There may be more farms excising 

in the case study area that use methods similar to those of permaculture, but have been 

missed by the researcher. Although, since the aim of the study is to obtain general 

knowledge, to “focus on a few intensive case studies is appropriate” (Kvale 1996 p.102).  
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In addition, cases were visited in the winter season – meaning there was little to no growth on 

the farm sites. This allowed the participants of the study to have more time to offer the 

researcher for interviews and review of documentation, but it was difficult to get a personal 

perspective of how the farms were structured.  No pictures of the farms during this season are 

used, since snow cover concealed most farm features.   
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4 Results and Analysis 
___________________________________________________________________________ 

This chapter first presents the comparison of permaculture to resilience theory. Next, data 

from the case studies is presented in description and then in the table format as had been 

outlined in the Theory section.  

___________________________________________________________________________ 

 

4.1 Comparing permaculture theory and resilience theory 

Holmgren’s principles for the practical application of permaculture have several 

corresponding elements of resilience theory (see Table 6). The characteristics inherent in 

resilient farms – the capacity for learning and adaptability, the ability to absorb disturbance, 

and the ability to self-organize – are either directly or indirectly identified in the principles of 

permaculture.  

 

Principle 1, Observation and interaction, and principle 4, applying self-regulation and 

accepting feedback are both essential for underpinning the ability of an actor to appropriately 

identify and process different types of information from their surrounding context in order to 

respond with suitable solutions and ultimately to achieve the desired outcome. These 

principles are necessary components to the ability of an actor to learn and adapt to their 

context (Cf. Berkes and Folke 1998). Principle 4 also embodies an element parallel to the 

concept of Stewardship, which is necessary for building a buffer capacity that can absorb 

disturbance in farms. It does so in that ethic considerations are often the basis on which to 

apply the self-regulation needed in avoiding the over-investing of resources in areas that do 

not contribute to the overall farm structure (Holmgren 2004). 

 

In order to continue its function, a farm must be able to consistently Obtain a yield by 

Catching and storing energy and resources when they are abundant to use in times of need, 

and Produce no waste while doing so (principles 3, 2 and 6). A farming system has to obtain 

a yield, since from the human perspective, that is its main function and the reason for its 

existence (Cf. Darnhofer et al. 2010a). To be able to catch and store energy for use in times 

of need is a feature of resource independence, which is a characteristic of resilient farms. In 

addition, it is based on a view that the world context is dynamic and inevitably changing, and 
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resources must be managed as such, as well as disturbance must be planned for and absorbed 

in order to maintain function. To catch and store resources in an effective manner, as 

opposed to wasting them, reduces or eliminates waste production, thereby contributing to the 

maintenance healthy ecosystems, which provide the services that producing food is 

dependant upon (MEA 2005). Resilience theory acknowledges that in nature, one species’ 

waste becomes resources for another and therefore is a resource (Fiksel 2006) and on-farm 

resource circulation must occur thereby contributing to resource independence and thus the 

ability to self-organize. In essence, minimizing or eliminating waste can lead to using local 

resources to their full potential.  

 

Principle 10, use and value diversity, is directly correlated with creating the capacity to 

absorb disturbance which is necessary for resilience. Resilience thinking encourages social 

and ecological diversity since diversity is essential for building buffer capacity and the ability 

for ecological renewal (Gunderson 2000). It creates the shock absorber that protects the 

system by allowing actors to the time to learn and change, thereby aiding the system’s 

function in times of change (Walker 1999, Gunderson 2000). Observation must be continual 

and adapting in the system, because relationships fitted to present observations will always 

become outdated due to inevitable system change in ecological structures and social 

expectations shifts (Carpenter et al. 2001). Since principle 11, using edges and the margins of 

the farm seeks to further encourage biodiversity, it too is a principle that contributes to 

overall resilience. Integrating rather than segregating, principle 8, embodies the call for an 

integrative and holistic perspective, and since scientific approaches are used to explain the 

interrelated complexity that nature uses to function, resilience thinking encourages the same 

(Gunderson 2000). This is a prerequisite of informational independence since it is it is an 

element taught as fundamental in the design. 

 

Resilience theory’s adaptive cycle recognizes a cyclical pattern that flows though most SESs 

(Resilience Assessment 2007) but permaculture takes the idea of patterns further in stating 

that patterns found in nature, circular, wave-like or otherwise, serve as a template for design 

in everything from groups of species to overall landscape (Holmgren 2004, principle 7). This 

is a practice used in the ability to self-organize as it encourages practitioners to contextualize 

their design for the best possible results. This is a prerequisite of informational independence.  
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Both permaculture and resilience thinking identify renewable resources from ecosystems as 

providing important contributions to human well-being and must be thoughtfully managed to 

ensure they can regenerate and be used over the long term (principle 5, Walters 1986). 

Resilience theory, like permaculture principle 9, acknowledges that the key processes that 

underlie ecosystems are often slow, and care should be taken to allow them the time they 

need to regenerate (principle 9, Gunderson 2000). But resilience also implies that appropriate 

scale depending on the resource or governance system should be focused on instead of 

always focusing on small scale as the preferred scale (Cf. Gunderson 2000, Carpenter et al. 

2001). In addition, in Holmgren’s description of small and slow solutions, it can be 

understood that “human scale and capacity should be the yardstick for a
humane, 

democratic and sustainable society” and local need should be addressed (Holmgren 2004:15). 

This parallels the concept of market independence, which is a prerequisite to the ability to 

self-organize, and thus building resilience into small-scale farms. 

 

Creatively responding to change, principle 12, is something inherently encouraged by 

resilience, as it also acknowledges that the world is a complex one in a constant state of 

change, albeit different rates of change over different times and scales. In this perspective, 

change has been identified as an opportunity for reorganization if creative responses can be 

sufficiently developed (Resilience Alliance 2007). This can only be done if the practitioner 

builds into his or her farm the capacity for learning and adaptation, the ability to absorb 

disturbance and the ability to self-organize.  

 

Table 6: The principles of permaculture: a comparison of permaculture to resilience theory. Refer to 
table 8 for the detailed description of characteristics of farm resilience.  
 

Principles for 
practical application 

of permaculture 

 
Social-Ecological Resilience perspective: 

1. Observation and 
interaction 

Careful observation, on which appropriate response to feedbacks can be based, is 
inherent in the ability to learn and adapt.  
 

2. Catch and store 
energy 
 

The ability to store energy and resources is key for self-organization. 

3. Obtain a yield Resilient farming systems must produce value for the system to continue.  
 

4. Apply self-
regulation and accept 
feedback 

Ethics and values, and ultimately stewardship are needed to apply self-regulation. 
Accepting feedback is possible when the actor has the ability to learn and adapt. If the 
actor is adequately responding to feedback, it is an indicator that they have the ability 
to learn and adapt.  



 30 

 
5. Use renewable 
resources and 
services 

Observation (important in the ability to learn and adapt) based on principles practiced 
in stewardship allow for resource independence and the ability to self organize.  

6. Produce no waste 
 

Ethical considerations, and the ability to learn and adapt, may be the base of reason for 
producing no waste, but it also changes the view of waste product into resource, 
thereby contributing to resource independence and the ability to self organize. 
 

7. Design from 
patterns to details 

Identifying the cyclical pattern that flows though most SESs allows for learning and 
adaptability, and particularly the ability to self-organize by contributing to 
informational independence.  
 

8. Integrate rather 
than segregate 

Contributes to informational independence and thus to self-organization. 

9. Use small and slow 
solutions 

Key in market independence and thus the ability to self-organize.  

10. Use and value 
diversity 

This is fundamental for both buffer capacity and the ability to self-organize 

11. Use edges and 
value the marginal 

Through keen observation, sources of diversity can be identified. Encouraging of 
diversity contributes to overall resilience.  
 

12. Creatively use 
and respond to 
change 

Highly interrelated with the ability of the farmer to build the farm’s capacity for 
learning and adaptation, the ability to absorb disturbance and the ability to self-
organize. 

 
The detailed similarities between permaculture and resilience imply that if actors in 

permaculture farms adhere to the principles as outlined by Holmgren, they will indirectly be 

building resilience into the farming structure. However, it remains that it is ultimately the 

perspective of the actors, their ability to acknowledge their complex and dynamic 

surroundings, and their ability to use different types and sources of knowledge applicable to 

their system, that the construction of resilience depends on (Folke et al. 2003).  

 

4.2    Spiral Farm 

Winlaw is a community in the Slocan Valley of British Columbia with a population of about 

400 full time residents (British Columbia 2011). It is characterized by rural farms and 

temperate forests and is a popular destination for visitors interested in hiking, camping, 

mountain biking, fishing, skiing and other recreational activities. It is also home to a variety 

of galleries, cafes, yoga studios, metaphysical shops, and farmers’ markets (Winlaw 2011). 

Temperature averages from negative 5 degrees Celsius in the winter months of December 

and January, to a high of 27 degrees Celsius in the summer. Rainfall averages around 25 mm 

a month from March through October, and November through March sees snowfall, with the 
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most, averaging 140 cm, falling in December and January (Nelson and District Chamber of 

Commerce 2012).  

 
Coming from a background in agriculture in Quebec, agriculturalist Grégoire Lamoureux 

found himself uninterested in conventional methods of farming and moved to the Okanagan 

valley, BC, for work in some of the many orchards in the area. There, he had suffered twice 

from poisoning due to chemical pesticides, which made him consider “there must be a way to 

grow food without being poisoned”. He was motivated to research food production methods 

independent from synthetic pesticide and fertilizer use. He had traveled to Oregon in 1990 

for his first permaculture course, since he could not find one running locally at that time, and 

took another in BC on Cortez Island in 1991. In 1993, he moved to Winlaw and founded the 

ten-acre Spiral Farm (see Figure 5). 

 

 Figure 5: Spiral Farm Map. Created from satellite image and site observation 2011 
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Figure 6: Spiral Farm. Sourced from Kootenay Permaculture Institute 2012. 

 

Grégoire organized courses and workshops to share his newfound knowledge and was asked 

to teach in other parts of the country like Ontario and Quebec. The Kootenay Permaculture 

Institute, of which Grégoire is the director, was established at the site of the Spiral Farm (see 

Figure 6). Through the Institute, Grégoire stays up to date with the local and global networks 

of actors involved with a variety of approaches to permaculture and sustainable living.  

  

“It comes down to observation” he says, “the more you live and stay on the land, the more 

you see the potential and possibilities” in this constantly “changing” system. Grégoire has 

based his management of the Spiral Farm largely in observation, experimentation and 

diversification. A good example of his experimentation includes the 22 types of bamboo that 

are being grown outside his home to determine the best functioning varieties for the local 

climate. These and other examples of his experiments are done because he feels that “some 

things work better than others” and he can uncover options through experimentation. In 

addition, he uses concept of ‘stacking’, where different heights of plant species are 

established in layers over the same area, and multiple uses are designed into infrastructure: 

his outdoor kitchen and workshop area doubles as a storage unit for the winter. The 

importance of ecological diversity is emphasized, and the farm produces a large diversity of 

fruits, berries, nuts, medicinal herbs, and fiber crops such as basket willows (see Table 7 for 
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number of species and Appendix B for complete species list). In addition, Grégoire states he 

has planted trees solely for increasing biodiversity on his farm despite this being “often 

difficult to justify” for a majority of farmers that might be solely concerned with maximizing 

production per square foot. 

 

Table 7: General classification and number of species at Spiral Farm 
Classification Number of species 

Nitrogen fixing trees & shrubs 5 

Berries 54 

Fruit trees 41 

Vine fruit 5 

Nut trees 24 

Deciduous Trees & Shrubs 7 

Evergreen 3 

Other trees 89 

 

Although much of the design of the farm is based in permaculture principles, Grégoire 

prefers to not call it a “permaculture farm”, as he describes what he does as a whole system 

design and an evolving process that is constantly adjusted. He explains that he sees a scale of 

organic agriculture, from “shallow organic” at one end, where chemical pesticides and 

fertilizers are simply replaced with naturally sourced pesticides and fertilizers, to a “deep 

organic” method on the other end in which permaculture lies. He sees the “deep organic” 

method he uses is the one that was always used: “Its just the other stuff, the last 50 years – 

the green revolution and the pesticides and the herbicides and the fertilizers – that’s the new 

stuff”.  

 

Grégoire’s perspective is that the twenty to fifty-year investment that comes along with 

planting trees and shrubs will grant him more return in the long run, and since he owns the 

land, he has the benefit of long-term security. He states that in this area, often it is the people 

that can afford to buy the land that have no interest in farming it, and the people with interest 

in farming it often do not have the means to buy it. There may be cases of farmers renting 

land in the area, but without long-term security, it may not be possible to recoup the 

investment made in the land if they want to plant trees and shrubs. In addition, it can also be 

an economic challenge to grow a quantity of many different things, since different types of 

plant often have a slightly different growing, harvesting processing time.  
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While Grégoire grows produce mainly for himself and some local families, he also will at 

times have produce for sale at the local farmer’s market. Another source of income for the 

farm is the permaculture design courses and classes held in the spring and the summer. 

Grégoire is also an advocate of local trade, and will often trade produce or give excess to 

neighbors and friends who do the same, or in ‘payment’ for help with laborious tasks. 

 

From the visit to Spiral Farm and the interview with Grégoire, it is apparent that he has a 

holistic worldview. He has an inherent respect for the wildlife of the area, understanding that 

it is not just he that is “making a living off the land – but it’s the bear and the deer and the 

coyote too”. Although he does not specifically use the term “adaptive capacity”, his 

experiments strongly contribute to it, allowing him to find ways that increase ecological 

diversity. He encourages different levels and species of plants, thereby encouraging a wider 

array of insect and bird life, and understands that employing observation offers him the 

ability to closely examine the changes in his farm and respond to them appropriately. His use 

of diversity extends to his sources of income, thereby expanding options for activities, and 

creating more mental stimulation than found with just one job. In addition, trade of farm 

products or labor among his community provides a platform for discussion with neighbors 

and others, thus encouraging the building of relationships and the sharing of knowledge and 

information.  

 

In the following table, aspects of Grégoire’s perspectives on his practice are compared with 

the characteristics of farm resilience in order to understand the similarities and differences of 

permaculture in practice and resilience theory.  
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4.3    The Blue Raven 

Table 8: Spiral Farm resilience characteristics  
 

Characteristics of farm 
resilience 

Spiral Farm 
 

Capacity for learning and adaptability 
 

Learning 
As the location of the Kootenay Permaculture Institute, a platform for 
discussion, information exchange and ultimately learning is in place.  Learning 
mechanisms are constantly evolving since efforts are made to keep in touch 
with local and global permaculture contacts. Continual observation and 
experimentation on  Grégoire’s part leads to learning. 
 

 
Feedback 

 

Grégoire lives on the farm, which allows him easy access to observe the farm 
at most times. Changes in the system can be quickly noted and responded to. 
His background in agriculture, his education in permaculture and his drive to 
keep in touch with the local and global networks put him in a position to better 
understand feedback from the natural environment. 

 
Absorbing Disturbance 

 
Actor consciousness 

At a young age, Grégoire had been driven to seek alternative methods of 
agriculture, and has had permaculture training and education. In addition, his 
continuous observation is aided by his living on the farm site and he has a 
passion for his continuous on-farm experiments.  
 

 
Diversity 

 

A high ecological diversity exists on the farm (see appendix B) and is 
encouraged by Grégoire because of his interest in diversity. Social diversity is 
achieved though Grégoire’s network of education, yearly classes and courses, 
as well as though community ties strengthened by trade and being active in the 
local marketplace. Economic diversity has been achieved though the different 
activities that provide income – mainly teaching courses and classes, but also 
selling different types of produce in farmers markets. Drivers for managing for 
flexibility include the farmer’s emphasis on the importance of the diversity of 
plant and animal species. 
 

Stewardship A self-proclaimed respect for the species that live there and responsibility and 
foresight taken in the management techniques practiced.  Statements like “it is 
not just me trying to make a living off this land, its also the coyote and the 
bears and the deer” indicates his awareness of inherent value of life. 
 

Ability to self-organize 
Informational 
Independence 

Grégoire has gathered information from on-site training in different 
communities with whom he keeps in touch, and is updated from contacts in the 
permaculture network via internet.  
 

Resource independence 
 

As an organic farm, there is no input of pesticides or fertilizers. Grégoire does 
not use a tractor, and reduces use of his truck when possible. He grows species 
that contributes to pest and disease control, in addition to species that put 
specific needed nutrients into the soil such as nitrogen. 
 

 
    Market Independence 
 

Produce is traded locally or sold though local networks such as the farmer’s 
market, allowing platforms for conversations with neighbors and others, and 
thus a exchange of information. 
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Salt Spring Island, with a population of 9,279 (Statistics Canada 2001) is largest of the BC's 

Southern Gulf Islands (SaltspringIsland.org 2011). It is characterized by a mild climate with 

temperate rainforest, and has a high diversity of flora and fauna (Saltspringtourism.com 

2011). An established farming community, the island has 225 farms and boasts popular 

farmers’ markets, as well as an active cultural and arts industry, and is a popular tourist 

destination and recreation area (Saltspringtourism.com 2011). The island has an active 

Transition Towns Initiative movement2, and has its own local currency in place that is 

accepted most places on the island (i-sea.org 2011; Saltspringdollars.com 2011). 

 

Receiving 560mm of rain in the driest years and over 1000 mm in the wettest, Salt Spring 

Island receives most precipitation between the winter months of November and January 

(Masselink 2008). Although there are increasing concerns over water use such as aquifer 

depletion and susceptibility to saltwater intrusion, it fortunately takes an estimated 140mm a 

year of precipitation annually, or 16% of the average annual precipitation, to replenish 

groundwater reserves (Lamb 2010). 

 

From the interview, it is apparent that self-described environmentalist-at-heart Patti has an 

inherent interest in long-term environmental health and human well-being. After recognizing 

conventional management techniques in business and economics as some of the root causes 

to many different types of problems affecting the natural environment and societies, she had 

been motivated to enter the business and economics disciplines in order to contribute to 

solutions. She holds a Bachelors Degree in commerce from University British Columbia, the 

focus of her graduate studies in Budapest was in economics, and she has several years 

experience in investment banking. She has lived in different countries including Hungary, 

Russia and England.  

 

On her return to North America, with a drive to reconnect with the lifestyle that is so strongly 

interconnected with the natural environment, Patti took her first permaculture course in the 

United States where she “learned an incredible amount in a short period of time”. With her 

background, Patti is able to apply her micro-economic perspective to her farming design. She 

implies that just as short-term thinking is not helpful to the long-term sustainability of the 

                                                 
2 Transition Towns is a brand for environmental and social movements founded in part upon the principles of 
permaculture, the aim of which is to equip communities for the dual challenges of climate change and peak oil. 
See www.transitionnetwork.org for more information.  

http://i-sea.org/
http://www.transitionnetwork.org/
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economic systems, farming systems too need thoughtful and slowly-developed infrastructure 

in order to provide for human needs over a long period of time. The idea portrayed during the 

interview is that that people should not live off the capital of the ecosystem, but instead live 

off the interest. 

 

The five-acre Blue Raven farm was founded on Salt Spring Island in 2002, owned for eight 

years by Patti and her partner (see Figure 6 for map). It was sold in 2010 due to changes in 

life plans. The farm continues to be run as a permaculture farm under its new owner.  

 
 

Figure 7: Map of Blue Raven farm. Numbers 1 through 17 represent individual camping sites. Sourced from 
Patti Bauer, 2010. 

 
 
During the time Patti was active at Blue Raven, the majority of income for the farm came 

from multiple sources including rent, on and off-farm teaching income, design consultations 

and writing. Patti is an advocate of trade when it can be done. She describes that trading 

produce with neighbors, or teaching permaculture to a student in exchange for a certain 
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number of work hours, creates an economy that is absent of a financial economy. She 

presents the concept of trade as more equal – where “there is no ‘my one hour of work is 

worth three hours of yours’” as is suggested with unequal salary.    

 

The design of the farm has been based on permaculture principles and features a diversity of 

medicinal, berry, fruit, nut and other species (see Table 9 for classification and number of 

species and Appendix C for detailed species list). Patti describes the high value she places on 

having a diversity of types of edible plant species, both for the positive effect on the 

biodiversity in the ecology on the farm, but also in the diversity of the many different types of 

nutrients she and her family are able to consume. The farm’s strawberries, blueberries, 

gooseberries, teaberries, loganberries, and cranberries, among other berries, meant that she 

and her family could eat fresh berries from June until December, while having enough to use 

as gifts or trade transactions. Patti feels that this lifestyle strongly contributes to human 

health, and states that the health and abundance of life in this type of system is far superior to 

someone “grinding away in the city making as much money as possible”. 

 

Table 9: General classification and number of species at The Blue Raven 
Classification Number of species 

Medicinal 11 

Berries 13 

Fruit trees 11 

Vegetable 1 

Other trees 23 

 
 

The following table presents aspects of Patti’s perspectives of her practice in comparison 

with the characteristics of farm resilience.  

 

 
 
 
 
 
 
 
 
Table 10: Blue Raven resilience characteristics  
 
Characteristics of farm Evidence from data 
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resilience  
 

 
Learning 

Patti has gathered information from on-site training in different communities 
with whom he keeps in touch, and is updated from contacts in the permaculture 
network via internet. The Blue Raven was the location for the permaculture 
classes and courses which offer information on permaculture but also provide a 
platform for discussion and new perspectives as students come in.  This platform 
for discussion means information exchange and ultimately learning is in place 
and constantly evolving.  Patti puts effort into keeping in touch with local and 
global permaculture contacts, is open to observation, and therefore is always 
learning herself.  
 

 
Feedback 

Since Patti was living on site and very active in its upkeep, she could practice a 
high level of observation at most times. In addition, because of her training, 
changes in the system can therefore be noticed and responded to adequately. 
 

Buffer Capacity  
 

Actor consciousness 
 Patti’s education and training in micro-economics as well as permaculture 
contribute to this understanding. Observational skills play key role in this 
understanding. Statements made during the interview about diversity and 
connectivity between elements of the farm indicate Patti’s perspective is of a 
constantly changing world structure.  
 

 
 

Diversity 
 

A high ecological diversity exists on the farm (see appendix B) and is encouraged 
by the actors. Structures in place to manage for flexibility include the actors’ 
emphasis on the importance of the abundance of species. Social diversity is 
achieved though the social network of concurring parties. Though holding classes 
and courses, new connections are always added to the network. Economic 
diversity has been achieved though the wide variety of activities that are related 
to the core of the venture and that provide income.  

 
 

Stewardship 
Patti’s comments on her motivations for living this lifestyle imply an inherent 
respect for biodiversity. She holds a strong sense of responsibility, illustrated in 
the management techniques she practices – creating a system with an abundance 
of diversity and health and not solely focused on material wealth.  
 

Ability to self-organize 
 

Informational 
Independence 

Patti’s education and on-site permaculture training strongly contributes to the 
informational independence of the farm. She is continuously updated from 
contacts in the permaculture network, and contacts are easily kept in touch with 
via internet and in the local community.  

 
 

Resource independence 
 

As an organic farm, there is no input of pesticides or fertilizers, and a high 
diversity of carefully selected species contributes to self-reliant pest and disease 
control. Patti has made a conscious effort to design the need for fossil fuels out of 
her farming system. 
 

 
    Market Independence 
 

Produce from Blue Raven had been traded for other goods or services, or sold 
though local networks such as the farmer’s market. Not much income was 
acquired though these routes, as the main income came from other sources such 
as consultations, rental and writing.  
 

 
 
 
 

4.4 Filbelly Forest 
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Grand Forks, BC, with a total population of 12,194 is located in the Southern interior of BC 

and is characterized by a small town, rural communities, rich farmland and semi-arid 

landscapes (Grand Forks 2011). Its yearly average high temperature is 28 degrees Celsius in 

the months of July and August, and its average low reaches negative 9 degrees Celsius in the 

months of December and January. The average precipitation for the year is 431.4mm, with 

the most, 53.8mm falling in December (Weather 2012).  

 

The original settlers of Grand Forks in the 1890s were drawn by the vast arable land, and 

paved the way for the three railroads, mines, smelters and power plants that came with the 

industrial era (Thomson 2011). The Doukhobors, a community of settlers from Russia, have 

a strong organic agricultural history in this area, and although they experienced a time of 

oppression for the use of their tactics, Grand Forks is currently home to the largest and most 

active Doukhobor organization (USCC 2012).  

 

In 1984, permaculture certified food forest designer and herbalist Richard Walker developed 

an eight-acre degraded horse pasture into a productive ‘food forest’ with over 400 nut trees 

and seven stories of food and medicinal perennial plants and vines – some of which the 

current owners “never heard of” (see Table 4 for general classification and number of species 

and Appendix B for full species list).  

 

Richard planted intending for mortality of some of the trees, but there was none, so the adult 

trees are planted very tight together – meaning some may need to be taken out. Each species 

had been carefully oriented on the land in order to comply with permaculture design. The 

orchard has been planned out to require less irrigation than the standard format and to have 

various levels of production with different species of trees, shrubs, vines or herbs planted in 

close proximity to create interdependent and self-sufficient guilds. 
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Figure 8: Map of Filbelly Forest. Created from satellite image and hand sketched maps January 2012 

 

 

In January 2010, it was purchased by new owners, and Filbelly Forest Workers’ Co-operative 

was founded with Sarah Orlowski, John Nagel, Patrick Stephenson and Anisah Madden – 

each of which are “committed to living lighter on the planet and doing something 

sustainable”. Sara and John are the two members of the co-op that live on the property. Both 

coming from a background in agriculture, Sara is in the alternative health field and a master 

herbalist and John is an artist, carpenter, and arguably an inventor and experimenter.  Sara 

had studied permaculture previously before the Filbelly Farm was purchased, and has 

previously used permaculture design.  
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Table 11: General classification and number of species at Filbelly Forest 
Classification Number of species 

Medicinal 10 

Berries 9 

Fruit trees 18 

Vine fruit 5 

Nut trees 7 

Other trees 5 

 

Sara describes Filbelly Forest as “like a botanical garden”. Here they produce certified 

organic foods and medicines, host apprentice programs, offer tours, and hold courses and 

workshops in Qi Gong, herbal medicine, yoga and the Arts. Sara states that they “have many 

little branches of things that we do, but they will all focus on sustainability”. In addition, the 

co-op often trades produce to people that have worked on the farm, due to the belief that 

“value of food in terms of monetary amounts does not equate with the amount of labor that 

goes into it” and a labor-for-produce system equates better value.  

 

The variety of tree, shrub and herb species grown on the property are constantly observed for 

changes. Sara and John explain that colored ribbons are tied on some trees as indicators. This 

helps them remember, for instance, how the trees have produced the last year, or if one is 

being considered for removal – a slow process, but they know that observation key to this 

type of management. Examples of experimentation are seen on the property including testing 

of foreign plant species and creative equipment solutions such as John’s fridge-turned-fruit-

drier.   

 

Since moving in and maintaining the food forest, Sara and John have stated that they have 

been greeted with lots of enthusiasm, encouragement and appreciation from friends, 

neighbors and strangers.  They feel that this type of farm design, and what they do on the 

farm is valued in the community.  They occasionally sell produce at the farmers market, and 

sometimes from their property – both venues offering an opportunity for meeting members of 

the community and discussing various topics. There are also plans to invest in large 

equipment such as a freeze-dryer with other interested parties.  
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The following table presents aspects of Sara and John’s perspectives of their practice in 

comparison with the characteristics of farm resilience.  

 
Table 12: Filbelly Forest resilience characteristics 

 
Characteristics of farm 

resilience 
Evidence from data 

 
Capacity for learning and adaptability 

 
Learning 

 Filbelly forest on-site classes and courses that offer information on herbology 
and sustainability, and provide a platform for discussion and new perspectives as 
students and contacts come in.  This platform for discussion means information 
exchange and ultimately learning is in place and constantly evolving.  Sara puts 
effort into keeping in touch with local and global sustainability contacts, is open 
to observation and is open to learning about ways in which to facilitate the spread 
of sustainable and holistic practices. John’s examples of experimentation show 
that he is always open to learning. 

 
Feedbacks 

Sara and John are very active in the maintenance of the farm. They live on the 
site and can practice a high level of observation at most times. In addition, 
because of their background in farming, and their keen interest in sustainability 
and permaculture, Sara and John are able to adequately respond to the changes in 
the farm. 

Buffer Capacity 
 
 

Actor consciousness  

Food forest designer Richard Walker has an extensive knowledge of using 
ecology as a basis for his designs. Sarah’s herbology training and education has a 
holistic worldview approach. High level of observation is practiced on an almost 
daily basis since the farmers live on site and suggests the farmers understanding 
of the cyclical change in the natural environment.  

 
 
 

Diversity 
 

A high ecological diversity exists on the farm (see appendix B) and is encouraged 
by the farmer though experimentation. Social diversity is achieved though strong 
community ties supported by selling at farmers markets and at the farm gate. 
Classes and courses are held on site and bring in people that are often added to 
the network. Economic diversity has been achieved though the wide variety of 
activities that provide income including selling food, selling medicines, and 
classes and courses taught on site. Structures in place to manage for flexibility 
include the farmer’s emphasis on the importance of the abundance of species. 

 
Stewardship 

John and Sara have an inherent respect for the natural environment, illustrated by 
the statement that they are “committed to living lighter on the planet and doing 
something sustainable”. Responsibility is taken in the management techniques 
they practiced, as both identify the importance of observation over a long period 
of time with techniques such as tying different colored ribbon (indicating 
different things) to the species they’re observing.  

Ability to self-organize  
 

Informational 
Independence 

Sara and John’s education and background, in addition to their inherent drives to 
always learn, contribute to informational independence. Developing an on-site 
education program will further contribute to the informational independence of 
the farm. Sara and John keep in contact with other sustainability practitioners via 
internet and in the local community. 

 
Resource independence 

 

There is no input of pesticides or fertilizers, and the high diversity of carefully 
selected species contributes to self-reliant pest and disease control. Richard 
Walker had made a conscious effort to design the need for fossil fuels out of the 
farming system, and Sara and John continue this trend.  

 
    Market Independence 
 

Product from the farm had been traded as payment for labor, or sold though local 
networks such as the farmer’s market and an online market. Not much income 
was acquired though the sales of produce, and the intent with the farm is to 
receive the main income came from education programs.  
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5 Discussion 
___________________________________________________________________________ 

This chapter discusses the perspectives and practices of the actors in the case studies.  

___________________________________________________________________________ 

 

The perspectives of the actors from Spiral Farm, Blue Raven and Filbelly Forest often 

overlap. Recurring terms brought up by practitioners such as trade, experimentation, 

observation, community, diversity, and those related to a diversity of economic incomes, are 

indications that, in their opinion, these are key elements to the functioning of their farms. 

Gregoire’s experimentation with new species, John’s invention of new equipment, and Patti’s 

fundamental emphasis on the importance of human health and its dependence on healthy 

ecosystems are all separate indicators that resilience is being actively built into their systems.  

 

In all three cases, the actor’s background and education, and the use of observation increase 

the ability of the actors to judge and react to aspects that occur in the immediate context. 

Because the world is a complex and dynamic, constantly changing place, a sustainable farm – 

being a SES – must have management strategies in place that allow for the successful 

functioning during times of stability, while also having the ability that allows them to adapt 

and implement new states (Darnhofer et al. 2010). In each case study, evidence suggests that 

management strategies are in place to do both. Although good management is not necessarily 

inclusive of good stewardship (D’Souza and Ikerd, 1996), evidence of good stewardship is 

seen in each case. Permaculture and a resilience framework hold many elements in common, 

but resilience frameworks do not directly address the strong enablers of environmental 

degradation such as greed and willful consumption of resources. On the other hand, the 

theory surrounding permaculture is constructed with emphasis on core values and principles 

that do address these problems.  

 

In each of the three case studies, the practitioner’s assessment of their farms and actions are 

keeping within resilience theory, although it is never explicitly stated in any interview. There 

were reoccurring emergent themes in all three case studies. Each interviewee had mentioned 

that it is hard to earn a living through food production, and income sources needed to be 

diversified in order to ensure their business and lifestyle. Trade is another common factor, as 

each interviewee describes the value of food in terms of monetary amounts as not equating 

with the amount of labor needed to produce it. 
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Observation is a continual and key process in resilient food systems (Milestad et al. 2010), 

and is a key element for the actors in each case study. There are indicators that the actors’ 

possess knowledge, employ practices and use social mechanisms that acknowledge the 

dynamic context and complexity in the farm system, which is in fact a key element to 

building and maintaining the resilience of the system. Actors’ personality, preferences and 

competences have a strong impact on the way the farm is run (Darnhofer et al. 2010A), and 

in these cases, there are strong indicators suggesting that the actors have inherent holistic 

considerations underlying their practices.  

 

The actors indicate that permaculture management in their farms provides a combination of 

environmental, social and economic benefits. Their readiness for adaptation and the 

responses to threats and opportunities is identified and seems to be understood. Each of the 

three cases have actors that have a higher degree of control of local social–ecological 

processes than in larger farms, hence have more options for defending themselves from 

threats and for using opportunities for transformation. 

 

In each case, emphasis is placed on learning and adaptability rather than on production and 

efficiency, as in conventional management, and this is key for resilience. The practitioners 

place strong emphasis on the importance of ecological linkages. 

 

The local community provides support, personally as well as economically, and the 

communication platforms created by each farm contributes to strengthen the social fabric of 

the community. In addition, the social network surrounding these small farms both influence 

decision-making and provide support to the actors.  

 

In each case, financial sustainability was supported by external income, with either teaching 

or value-added products and services, which had resulted in support to social and ecological 

goals of the farm because those social and ecological elements held so high in regard of key 

individuals in the farms. It is extremely difficult to produce an income from small-scale food 

production, but versatile modes of on-farm income reduce risk and contribute to the goals of 

the farm. Dependence on external inputs was reduced, thereby reducing costs and therefore 

improving probability of staying in business. 
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The issues of greed and willful consumption of resources, which are major drivers and 

enablers of environmental degradation in industrialized countries, are not directly addressed 

by a resilience framework (Walker and Salt, 2006). It is found that the ingrained elements of 

ethics and justice in permaculture aim to combat this particular issue, and are used in each 

case study.  

 

Since the practices and social mechanisms put in place by the actors on the farm must 

acknowledge the complex, dynamic nature of the surrounding context in order to heighten 

resilience (Folke et al. 2003), and the decisions that the actors make are based on a 

combination of external factors such as social norms, technologies and the natural 

environment, but they are also largely based on their personality, preferences, experiences 

and competences (Darnhofer et al. 2010A).  

 

From the expansion of permaculture resources, projects and fervent practitioners since its 

origin in the late 70’s, we can conclude that the factors in place in its ideology promote the 

spread of socioecological learning, and thus the spread of the socioecologic beneficial core 

values with the spread of the practice itself.  Because the local markets that are key in 

permaculture practice create a platform for sharing information and knowledge thereby 

increasing the number of potential participants and earning an income as a source of funds for 

related activities, it can be a catalyst for positive social and political change just like those in 

organic farming (Allen and Kovach, 2000). Like other SESs, the permaculture farming 

system manages for resilience by creating a feedback system for encouraging the factors 

necessary for continued resilience can be put in place, by managing for the capacity to adapt, 

encouraging a buffer capacity, and diversifying socially, ecologically and economically.   

 

After comparing permaculture to resilience, the results from the case studies suggest that the 

practice of permaculture indeed contains fundamental elements that contribute to social-

ecological resilience of the farm. From these results it can be deduced that the use of 

permaculture design emphasized the variable components of a sustainable farm system, as 

seen from the resilience perspective.  

 

 

 

 



 47 

 

6   Conclusions 
___________________________________________________________________________ 

This chapter details the main conclusions of this thesis, possible implications to the future of 

permaculture use in BC and offers suggestions for further routes of study.  

___________________________________________________________________________ 

 

The agrofood industry in Canada brings in billions of dollars in income each year, and yet 

struggling small-scale farms, large subsidies, worsening rural conditions, increasing damage 

to the natural environment, and voices in literature suggest it is on the verge of crisis. 

Although many conventional practices are celebrated for reducing hunger and malnutrition 

for many people in certain countries over the last century, this paradigm seems to be 

outliving its usefulness. We can no longer afford management methods that are based on the 

concept that the natural environment is static, constant and predictable. 

 

The concept of permaculture management, in parallel with resilience theory, is based on the 

perspective that the natural environment is in a dynamic state of flux, cyclical, and subject to 

unpredictable change over periods of time. Since the majority of the identified resilience 

building characteristics are evidently mirrored in its theory we can now assume that the form 

of management advocated by permaculture creates social and ecological resilience in these 

small-scale farming systems. In addition, evidence from interviews suggests that the people 

active in the case study farms understand their farms as resilient systems, despite not using 

recognized resilience theory terminology. Permaculture encompasses a combination of 

management strategies that encourage variation, thereby likely to allow a farm to successfully 

navigate change and by maintaining more social and ecological options for the future.  

 

Because of the uniform nature of certified permaculture education, it can be generalized that 

the use of permaculture will result in similar outcomes when used in similar sociopolitical 

contexts. It can also be generalized that the actors in place on farms that use permaculture 

techniques have inherent understandings of the complex and dynamic nature of the context in 

which their farm lies. Overall, it is the driven, creative and innovative actors with this 

perspective that are at the heart of each permaculture farm. The capacity of permaculture to 

build farm resilience depends on a combination of these actors, connections and support 
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within the permaculture network, local community and local market place, and ultimately the 

ability to develop and maintain an alternative food system that can coexist with the global 

industrial food system. Together, these allow the permaculture farm to cope and adapt while 

allowing for innovative new solutions. It would be valuable for continuing study to aim to 

uncover how existing small farms might be encouraged to employ permaculture management 

techniques, and to identify how permaculture can be used on a larger scale without loosing its 

social and ecological benefits.  
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8 Appendices  
 

Appendix A: Interview Guide 

 
 Prompts: must cover 

each topic during 
interview 

 

 
Questions 

 
Background 

 
- What is your background? 
- Background of the farm? 
- What is your education? 
- How were you introduced you to permaculture? 
- Previous experiences with farming? Business? Organic farming? 
- Can you describe permaculture? 
 

 
 

Motivations 

 
- Personal motivations? 
- Goals? 
- Can you say you’ve achieved them? 
- Have your goals changed from the start though the process? 

 
 
 
 

Income and economics 

 
- Can you tell me about your income? 
- Do you sell any of your produce, or do you have other methods of 

income? 
- How do you sell? Who do you sell to? 
- Willing to talk about budget? Sponsorship? Grants? Economic 

Support? Budget restrictions? 
 

 
 

Social aspects and 
community 

 
- Connections within the community? 
- Do you know your neighbors?  
- Would you say what you do here contributes to the community? 
- Alliances? Networks? 

 
 

Ecology and natural 
environment  

 
- What kinds of species do you grow?  
- What do you use them for? 
- Biodiversity? 
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   Appendix B: Spiral farm species list  

 
Bamboo 

 

 
Willows 

 
Wild plants 

 
 
Fargesia: 
F. murielae (Umbrella Bamboo) 
 
Phyllostachys: 
P. arcana 
P. aurea (Golden Bamboo) 
P. aureosulcata (Yellow Groove 
Bamboo) 
P. bambusoides ‘Slender 
Crookstem’ 
P. bissetii 
P. decora 
P. dulcis (Sweetshoot Bamboo) 
P. flexuosa 
P. glauca 
P. heterocycla pubescens (Moso) 
P. meyeri 
P. nidularia 
P. nigra (Black Bamboo) 
P. nigra ‘Henon’ 
P. nuda 
P. vivax 
 
Pleioblastus: 
Pl. pygmaeus 
Pl. variegatus (Dwarf 
WhiteStripe Bamboo) 
 
Pseudosasa: 
Ps. Japonica (Arrow Bamboo) 
 
Sasa: 
S. palmata 
 
Bambusa: 
B. ventricosa (Buddha’s Belly 
Bamboo) 
 

 
Basketry Willows  
Salix. alba Vitellina  
S. miyabena 
S. purpurea 187 
S. purpurea American  
S. purpurea Eugene  
S. purpurea Green Dicks 
S. purpurea Italian Gold  
S. purpurea Lambertiana  
S. purpurea Oregon  
S. purpurea X daphnoides 
S. triandra Black Maul  
 
Furniture/Trellis/Hurdle 
Willows  
S. x dasyclidos 
S. americana Dark Red 
 
Biomass Willows  
S. x Hagensis  
S. Aquatica Gigantea Korso 
 
Windbreak/Timber Willows  
S. #377 
S. acutifolia Acute Leaf Willow 
S. alba Belders  
S. alba 'Belders' (Dutch Timber) 
S. alba Navaho  
S. eriocephala 
S. fragilis Belgium Red  
S. lasiandra Pacific Willow 
S. rorida 
S. viminalis Continental Osier 
S. x dasyclidos  
 
Ornamental Willows 
S. alba Vitellina  
S. rigida American McKay  
S. x rubens Hutchinson 
S. caprea Pink Pussy Willow  
S. cinerea 'Variegata' Tricolor 
Willow  
S. elaeagnos Hoary Willow 
S. matsudana 'Tortuosa' 
S. pentandra Bay Willow 
 
 
 
 
 
 
 
 

 
Northern Bedstraw - Galium boreale 
Night Flowering Catchfly - Silene 
noctiflora 
American Bistort - Polygonum 
bistartoides 
Oxeye Daisy - Chrysanthemum 
leucanthemum 
Yarrow - Achillea millefolium 
Pearly Everlasting - Anaphalis 
margaritacea 
Bog/White Rein Orchid - Habenaria 
dilatata 
White Fleabane - Erigeron caespitasus 
Sheep Sorrel - Rumex spp. 
Knapweed - Centaurea spp. 
Yellow Monkey Flower - Mimulus 
guttatus 
Wild Tiger Lily - Lilium parviflorum 
Fan-Leaf Cinquefoil - Potentilla 
flabellifolia 
Golden Aster - Chrysopsis hispida? 
Tansy - Tanacetum vulgare 
Golden Rod - Solidago canadensis 
Skunk Cabbage - Lysichitan 
kamtschatcense 
Evening Primrose -Oenothera biennis 
Great Mullein - Verbascum thapsus 
Monkshood - Aconitum columbianum 
Lupines - Lupinus spp. 
Fireweed - Epilobium angustifolium 
Douglas Aster - Aster 
subspicatus/douglasii 
Indian Thistle - Cirsium edule 
Burdock - Arctium spp. 
Cattail - Typha latifolia 
Common Horsetail - Equisetum arvense 
Bracken Fern - Pteridium aquilirium 
pubescens 
Plantain - Plantago spp. 
Snowberry 
Sedge spp 
Canary Grass 
Lambs Quarter 
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Cultivars 

 
 
Elderberry - Sambucus 
S. canadensis 
Kent 
Nova 
Scotia 
Victoria 
York 
Sambucus nigra Korsor 
Sambucus racemosa European 
red elderberry 
 
Apple - Malus 
Nova EasyGro 
Ginger Gold 
Wolf river 
Purple Passion 
Freedom 
Liberty 
George Cave 
Cortland 
Ashmeads Kernel 
McIntosh 
Jonagold 
Gala 
Fuji 
 
Pear - Pyrus communis 
Anjou 
Flemish Beauty 
Luscious 
Seckel 
Magness 
Comice? 
 
Asian Pear - Pyrus ussuriensis 
Chojuro 
Singo 
Seigyoku 
Niitaka 
Tsu li 
Kimizuko 
Hayatama 
Shinseiki 
Nijiseiki 
Kikusui 
Korean Giant 
 
Cherry - Prunus 
Lapins 
Mazzard 
 
 
 
 
 
 

 
Plum - Prunus salicina 
Japanese Plum 
Shiro 
 
Peach - Amygdalus persica 
Garnet Beauty 
 
Mulberry - Morus 
Illinois everbearing - M. alba x 
M. rubra 
White - M. alba 
Russian - M. alba tartarica 
Black - M. nigra 
 
Blueberry - Vaccinium 
corymbosum 
Highbush Blueberry 
Blue crop 
Sierra 
Patriot 
Rancocas 
North Land 
Hardy Blue 
Duke 
Blue Jay 
Blue Ray 
Toro 
 
Hazelnut & Filbert - Corylus 
spp. 
Laroka 
Pinoka 
Chinoka 
Faroka 
Petoka 
Comet 
Myoka 
SE#9 
Nut Washer 
Gellatly Filazel 
Chinese Trazel 
Turkish Tree Hazel 
 
Gooseberry 
Pixwell - R. hirtellium 
Poorman - R. hirtellium 
Captivator - R. hirtellium 
Leepared  

 
Black Currant - R. nigrum 
Consort 
 
Red Currant - R. sativum 
Cherry Red 
White imperial Currant 
Jostaberry - R. nidigrolaria or R. 
grossularia x R. nigrum 
Gwen's Buffalo Currant - R. aureum 
 
Strawberry - Fragaria spp. 
Tristar (day neutral) 
Ogallala (everbearing) 
Totem (june bearer) 
Alpine 
 
Raspberry 
Willamette 
Red (unknown variety) 
Golden (unknown older variety) 
Royalty (Purple) 
Youngberry 
Tayberry 
Blackberry 
Boysenberry 
 
Chestnut - Castanea spp. 
Layeroka 
Penoka 
American Chestnut 
 
Walnut - Juglans spp. 
 
English Walnut  - J. regia 
Hansen 
Chopaka 
Russian 
Butternut 
Heartnut 
Japanese Heartnut 
Buartnut 
Black Walnut - J.nigra 
 
Saskatoon - Amelanchier spp. 
Thiessen 
Native variety 
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Nursery Plants 

 
 
Deciduous Trees & Shrubs:  
Red Oak - Quercus rubra  
Red Maple - Acer rubra 
Yellow Twig Dogwood - Cornus sericea  
Willows - Salix (Many varieties of basket, furniture, 
erosion control, windbreak, ornamental & biomass 
willows)  
Paper Birch - Betula papyrifera  
European Silver Birch - Betula pendula  
Hybrid Poplar - Populus x  
 
Nitrogen Fixing Trees & Shrubs:  
Cardinal Autumn Olive - Elaeagnus umbellata  
Goumi - Elaeagnus multiflora  
Silverberry - Elaeagnus commutata  
Sea Buckthorn - Hippophae rhamnoides 
Siberian Pea Shrub - Caragana arborescens  
 
Evergreen:  
Ponderosa pine - Pinus ponderosa 
Spruce - Picea spp.  
Red Cedar - Thuja plicata 
 

 
Fruits & berries:  
Highbush Cranberry - Viburnum trilobum  
Saskatoon - Amelanchier alnifolia (local variety)  
Hansen Bush Cherry - Prunus besseyi  
Black Currant - Ribes nigrum  
Red & white Currant - R. sativum  
Jostaberry - Ribes x  
Gooseberry - Ribes (Pixwell & Poorman)  
Highbush Blueberry - Vaccinium corymbosum (many 
cultivars available)  
Boysenberry - Rubus x  
Red Quince - Chaenomeles  
Russian Mulberry - Morus alba tatarica (white fruits)  
Siberian Pear - Pyrus ussuriensis 
 
Nut Trees:  
Carpathian or English Walnut - Juglans regia 
Filbert & Hazelnut - Corylus spp. (many cultivars 
available) 
 

 
 

http://www3.telus.net/permaculture/Willows.html
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Appendix C: Blue Raven species list  

 
Fruit Trees 

 

 
Berries 

 
Medicinal   

 
 
Apples – Malus 

- Russet  
- Spartan  
- Transparent  

Pear – Pyrus 
- Comice  
- Asian 

 
Purple Leaf Plum 
 
Cherry – Prunus Sp.  
 
Empress Tree 
- Paulownia tomentosa 
 
Halls Hardy Almond - Prunus X 
persicoides 
 
American Black Walnut – 
Juglans Nigra 
 
Chinese Chestnut – Castanea 
Mollisima 
 
 
 
  
 

 
  
Raspberry   
Tay Berry  
Logan Berry   
Elderberry   
Blueberry   
Josta Berry   
Red Current  
Black Current  
Gooseberry   
Strawberry   
Chokeberry   
Cascade Berries  
European Cornel  
 
 
 
 

 
Witch Hazel – Hamamelis ovalis 
Lovage – Levisticum officinale 
Elecampane – Inula helenium 
Rhubarb – Rheum rhabarbarum 
Marshmallow - Althaea officinalis 
Oregano – Origanum vulgare 
Mugwort - Artemisia vulgaris 
Delphinium – Delphinium 
Sage – Salvia officinalis 
Mint – Lamiaceae 
Hyssop – Hyssopus 
 
 
 

Other 

 
Willow – Salix 
Beech – Fagaceae Fagus 
Kousa Dogwood – Cornus kousa 
Lupin – Lupinus 
Iris – Iris 
Siberian Iris – Iris sibirica 
Tiger Lily – Lilium columbianum 
Butterfly Mukkein – Dark Mullein? 
Verbascum nigrum 
Coreopsis – Coreopsis tinctoria 
Orange Lilly – Lilium bulbiferum 
Sweet William – Dianthus barbatus 
Globe Thistle – Echinops 
Columbine – Aquilegia 
Birch – Betula Papyrifera 
American Linden – Tillia Americana 
Beech – Fagaceae Fagus 
Kousa Dogwood – Cornus kousa 
Lupin – Lupinus 
Iris – Iris 
 
 
Copularia 
Korsor 
Japanese Rue (Thictrum – Thalictrum?) 
 

 
Vegetable 

 
Jerusalem Artichoke - Helianthus 
tuberosus 
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Appendix D: Filbelly Forest species list  

 
Nut Trees  

 

 
Fruits, Vines  and Berries 

 
Medicinal  

 
 
Hazelnut – Corylus americana 
Walnut – Juglans 
Chinese Chestnut – Castanea 
mollissima 
Turkish Tree Hazelnut – Corylus 
colurna  
Korean Nut Pine – Pinus 
koraiensis 
Swiss Stone Nut Pine – Pinus 
cembra 
Yellowhorn Nut Pine – 
Xanthoceras sorbifolia 
 
 
 

 
Cornelian Dogwoods – Cornus 
officinalis 
Edible Mountain Ash – 
Eucalyptus regnans 
Hawthorn – Crataegus 
Shipova Fruit – Sorbopyrus 
auricularis 
Asian Pear – Pyrus pyrifolia 
European Pear – Pyrus communis 

- Bartlett 
- Concord  
- Anjou  

Plum trees – Prunus prunus 
- Greengage 
- Red Plum 
- Italian Plum 

Apples – Malus  
- John-O-Gold 
- Shamrock 
- White Sinap 
- Honeycrisp 
- Summerred 

Cherry – Prunus cerasus 
Apricot - Prunus armeniaca 
Sweetpit Apricot –  
Kiwi vines – Actinidia deliciosa 
Schizandra vines – Schisandra 
chinensis 
Tablegrapes – Vitis vinifera 
Quince – Cydonia oblonga 
Paw-Paw – Asimina triloba 
Mulberry – Morus 
Sweetberry Honeysuckle – 
Lonicera caerulea 
Highbush Cranberry – Viburnum 
trilobum 
Saskatoon – Amelanchier 
alnifolia 
Blackcurrant – Ribes nigrum 
Clovecurrant – Ribes aureum 
Champagnecurrant –  
Seabuckthorn – Hippophae 
rhamnoides 
Blackberry – Rubus fruticosus  
 

 
Gingko – Ginkgo biloba 
Linden – Tilia americana 
Black Cohosh – Actaea racemosa 
Goldenseal – Hydrastis canadensis 
St. John’s Wort – Hypericum perforatum 
Boneset – Eupatorium 
Comfrey – Symphytum officinale 
Wild Quinine – Parthenium 
integrifolium 
Spilanthes – Acmella oleracea 
Siberian Ginseng – Eleutherococcus 
senticosus 
 

 
Other Trees  

 
Basket Willow (6 varieties) – 
Salix  
Arctic Willow – Salix arctica 
Manitoba Maple – Acer negundo 
Russian Olive – Elaeagnus 
angustifolia 
Oak – Quercus   
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