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Abstract 

i M.Sc. Susan Green Renewable Resources 

Facilitating the Transition from Conventional ta Sustainable 

Farming Systems on Six Farms in Southern Quebec 

The transition from conventional to sustainable farming has been limited in Quebec 

by the absence of a comprehensive strategy, applicable at the farrn level, ta facilitate 

the transitIon process. This study summarizes the popular discussion pertaining ta 

planning the farm transition, and the following six concepts that are useful to take 

into account when designing sustainable systems: vision, creativity, values, the 

efficiency - substitution - redesign spectrum, an holistic, systems perspective of the 

{ 
farm, and popular participation in the development process. Case studies of six 

farms in the early phase of transition are presented. Farrn and farmer characteristics 

are detailed as well as the potential of each ta influenc(! the ,.:.volution of the farm. 

The outcomes of farrn-Ievel planning and activities in the first two transitional years 

are described. Particular attention is paid to the implications of creative visioning 

and approaches to problem solving, value ad just ment s, decision-making criteria, and 

the farmers' perceived restraining forces. A comprehensive, practical strategy 

JesigneJ to facilitate the farm transition process is constructed. This combines the 

current popular template for appropriate planning and the theoretical constructs of 

sustainable development, with insights gathered from the six case study farms. 

Finally, procedures for using the strategy are outlined, together with sorne 

:f 
rcquirements for its further devt~opment. 

.. 
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Résumé 

M.Sc. Susan Green Ressources renouvelables 

Faciliter la Transition de Six Fermes, dans le Sud du Quebec, ùe Systemes 

Agricoles Conventionnels à Durables 

Au Québec, la transition de l'agriculture conventionnelle à l'agriculture durable est 

limitée, au niveau de la ferme, par l'absence d'une stratégie détaillée qui en 

faciliterait le processus. Cette étude résume la littérature populaire sur la transition, 

de même que les six concepts suivants, dont il faut tenir compte dans la conception 

de systèmes durables: vision, créativité, valeurs, l'échelle efficacité-substitution-

reconception, une perspective globale et systématique de la ferme, et la participation 

populaire dans le processus de développement. Des études de cas de six fermes en 

début de transition sont présentées. Les caractéristiques des fermes et des fermiers 

sont données ainsi que le potentiel de chacunes à influencer l'évolution de la ferme. 

Les résultats, au niveau de la ferme, de la plannification et de l'application des deux 

premières années de transition sont décrits. Une attention particulière est portée à 

la résolution de problèmes par une approche et une vision créative, à l'ajustement 

des valeurs, aux critères des processus de décisions et aux obstacles per~us par les 

producteurs. Une stratégie pratique et complète est elaborée pour faciliter le 

processus de transition. Celle-ci marrie les approches de plannification du moule 

populaire et les concepts théoriques attachés au développement durable, ù 

l'information receuillie sur les six fermes étudiées. Finalement, les procédures pour 

l'utilisation de la stratégie sont définies, de même que des prérequis à son 

développement futur. 
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Preface 

This is a study about farming, the people involved, and the process of change. 

Interest in environmentally sound farming practice~ is lI1crea~ing wlthin the 

farming community. Within Quebec there is a lack of locally-rclevant information 

on transitional systems, and of model sllstainable farms. Consequently, thl~ ~tudy wa~ 

designed to generate such locally-relevant information, and dcvclop tranSI tion 

strategies. i.e., those that are applicable at the farm-Iewl, rL''''pon~ive to the -.itc-

~pecific nature of the transitional farm, and that accomodate an h()li~tlC out look of 

the farm and its supporting environments. 

~ 
Although the perceivcd audience was transitional farmers and the extension 

~ , 
~~ personnel working with the m, the findings are likely to be of interest to ail thme 
~ , 
} 
" ~) 

within the agricliiturai milieu concerned with the development of a more "llstainable 

1-

~ 
t 

t 

agriculrural system. 

Prior to beginning this study, 1 was living in a rural village in West Africa. ln 

~ 
~ 

t 
retrospect, 1 have found that the two years 1 spent in the tropics have strongly 

f 
~, 
t 

t 
~ 

t 
t 
1 
t 
( 
t, 

f ~ 

influenced the constructs developed in this study. My intcrest 1/1 traditional 

agricultural practice~ and indigenolls knowledge ~y~tem~ ha~ t'ormct.! the ha~i!-. of the 

following considerations. Thesè compriseù the Initial founùatJolls or the proJcct, and 

they ~ncompass my own assumptions and biases: 

- Questions about how people farm; why they farm in particular ways; and 

how people (especially farming people) relate their activities to the larger 

environment, have led me to examtne the devclopment of environrnental ethÎ<:~ 

(learning from nature and working with nature'.; proce~se~ and cycle~), and the 

-" 
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adju~tmcnts in values that this will entail within our society. 

- My interest in indigenous knowledge led me to investigate the farmers' 

contextual insights, and their importance in the development of an ecologically 

~u.,tajnable agriculture. 1 studied the role of farmers in the farm development 

proce~s; the importance of public participation in the deve10pment agenda; and the 

ovcrriding importance of personal (anonymous) empowerment. 

- Furthermore, 1 wanted to take part in a project that could accomodate the 

ideal, of "action for development and change"; control of the development agenda 

by those directly affected by it; and that wou Id permit my own active and immediate 

involvement in the promotion of sustainable farrnÎng systems. 

1 confronted these challenges by employing an action research approach, 

working collaboratively with a group of six farmers who were in transition from 

conventional to more sustainable farming systems. 

The work is original in four ways. To my knowledge, it is the first in-depth 

case study of transitional farms in Quebec. Although studies from across the United 

States and Europe are becoming increasinglyavailable, most fail to recognize the 

importance of locally-generated knowledge. Second, few North American or 

European stlllltes have focussed on the key role played by the farmer in the farm 

dcvelopmcnt process. Third, this study was unusual in that it was an action research 

projcct concerned \Vith farm evolution and effective on-(arm change. To accomodate 

thcsc ideals, it was necessary to depart from the the quantitative and reductionist 

research paradigms. The co-researchers involved (university personnel and farmers) 

llSCO lnstead an experiential and participatory approach, within an holistic 

x 



.. 
perspective. Qualitative methods were employed to gather and interpret information. 

Although these approaches are not new, they have been less frequently employed in 

agricultural research. Finally, a practical model was devised to facilitate the farm 

transition process. Based on the insights gathered on six case stllOy f.lrms, it is, to 

my knowledge, the most comprehensive transition model yet to be dOcllmented. 

xi 



CHAPTER 1: INTRODUCfION TO THE STUDY 
, 
... Problem Statement 

Transition from "conventional" (high chemical and energy-input, specialized, 

environmentally stressful) farming systems to ones that minimize dependence on 

imported/synthetic chemicals, are more self-reliant and diversifie d, and are based on 

ecological principles poses many challenges for farmers. 

Scientific research has focussed on comparing conventional farming operations 

with organic/low input counterparts, and the benefits and drawbacks of each. Much 

data on individual components of these alternative systems (e.g., mechanical-cultural 

weed management, green manur~s and coyer crops, composting) are becoming 

available. Effort has also gone into determining the effects of employing alternative 

practices with regard to various biotic criteria (e.g., soil nutrient cycling and soillife, 

weed cycles, pest incidence) and economic criteria (production and profitability). 

However, research integrating these practices into whole-farm management strategies 

is lacking. Sriskandarajah et al. (1989) warn that "improving the component parts of 

the farming systems does not necessarily result in improvements to the whole system" 

(p.l). Recently, efforts to design and develop sustainable and low input farming 

systems have increased. Comparatively few studies, however, have gone beyond the 

compone nt approach to look at the entirety of a "farming system"; and fewer still 

have looked at its interrelations with the surrounding environrnental and social 

~lIp!J0rt systems. 

Popular organizations (e.g., advisory and extension serv; ces, on-farm research 

groups) have concentrated on developing a framework to facilitate farm transition 

• 
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planning, and on testing and developing alternative practices under farm conditions. 

Perhaps the most valuable resource, experienced farmers, have surprisingly 

been forgotten in most studies of sustainable farm development. 

Sorne government interest has been reflected in the funding of alternative 

technology development and transfer projects. Again, the focus ha~ tended to be on 

eomponents rather than the whole, and the short- rather than long-term. 

Production groups, Participatory On-Farm Research and Development (P-OFR/D) 

organizations, and farmer-to-farmer extension activities are promising meuns of 

information collection, generation and dissemÎnation. As of yet, however, very few 

model sustainable farming systems have been established in Canada and Quebec. 

Only a minority of farmers are involved in farm transition; and the foeus tends to 

be technical and economic. 

Objectives 

This study was part of an on-farm, participatory research project concerned 

with facilitating and supporting the transition from current, conventional farmÎng 

systems to more sustainable systems. 

The main objectives were: 

(1) i) To construct and evaluate a general framework for planning the farm 
" , 
~, 

t~ 
~ transition based on a synthesis of popular discussion. 

1 
l 
t 

ii) To review the theories of sustainable systems design. 
L 
~! 

" 
iii) To incorporate these into a theoretical model for facilitating the tran~ition 

r, 

~ 
( proeess. 
~ ,. , 
~ , -f 
! 
'~', 

i' 
...... 

l 
l' 
~ 
'j 
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(2) i) To follow, using a whole-farm perspective, the early transitional period of six 

farms in southern Quebec. This case stndy approaeh was designed to inerease the 

Iimited body of information on whole-farm, transitional systems in this region. 

Specifie eoneerns included: 

(a) understanding the farm as a system 

(b) understanding and addressing the issues that may help or hinder farm 

development towards sustainability 

( c) planning and identification of appropriate actions for transition. 

ii) To develop a comprehensive strategy for facilitating the farm transition. This 

il1volved the integration of insights gathered on the six case study farms with the 

theoretical concepts mentioned above. 

(3) The overriding objective of this participatory, action research project was to 

effect on-farm change, through the collaborative efforts of the co-researchers 

involved (farmers and university personnel). The long-term objective was to 

strengthen the local capacity to deal with evolving is~ues and thus sustain the farm 

development process (Waters-Bayer & Farrington, 1990). 

Thesis Organization 

The research approach and methodologies employed during this study are 

dcscribed in the remainJer of Chapter 1. In Chapter 2, a theoretical model for 

facilitating farm transition is developed. Case studies of six transitional farms are 

presented in Chapter 3. Insights gathered on-farm are combined with the theoretical 



~ 
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foundations in Chapter 4, and a practical strategy for facilitating the farm transition 

pro cess is defined. Overall conclusions are given in Chapter 5. 

Nature of the Enquiry 

(i) The Case Study Approach 

Because of the complexity and holistic nature of the enquiry (i.e., whole-farm 

studies of early transition al farming systems), and the detailed, site-specifie 

examination required, a ca3e study approach was ernployed. Some of the more 

general characteristics of the case study approach are listed in Fig.1. 

The case study approach has bad a long history in educational research and 

has also been used extensively in other areas of research (Borg & Gall, 1989). "In 

general, case studies are the preferred strategy when "how" or "why" questions arc 

being pose d, when the investigator has little control over the events, and when the 

foeus is on a conternporary phenornenon within sorne real-life context" (Yin, 1984, 

p.13). This, Yin continues, is because such questions deal with operationallinks that 

need ta be traced over time. 

The case study approach has gained popularity in agricultural research, 

seemingly in conjunction with the increasing interest in organic and other alternative 

agricultural systems. Larnpkin (1988) suggests that the case study is an important 

research tool for the investigation of organic farming systems because. unlike survey~ 

or other comparative study techniques, the case study approach can actually facilitatc 

the development of the se systems. Loess (1990) attests to their u~efulnc~s in 

developme~tal agricultural research worldwide. She states, "The case study approach 
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should try to understand and descrih~ the farrning system, answer the questions of 

why and how an ecological f"rming system works, and prepare for more detailed 

developmental research to answer the key questions of ecological or managemental 

nature that arise throughout the case study. Furthermore, a case study should treat 

the farm as an organism, as a whole ... " (p.96). 

Patriquin et al. (1986) employed a case study approach in his comprehensive 

description of a farm in transition, the Aldhouse Farm, in Nova Scotia. They suggest 

that because "Biological Agriculture" is an holistic, or sy~temic approach to 

agriculture, observations and experiments need to be conducted on whole, 

functioning systems. Kaffka and Koepf (1989) used this approach in their 

investigation of the nutrient regime of a sustainable fanning system, the Talhof Farm, 

in southern Germany. They state, "The quantifiable causal analysis of such 

[alternative] systems is limited by their complexity. However, this analysis can be 

supplemented by case studies on whole farms ... case studies are complementary to 

exact field plot experiments" (90). Simllarly, a project recently undertaken by the 

Ministry of Agriculture in Norway (Steinshamn, 1990) used the case study approach 

in a multidisciplinary study of 30 farms in various stages of conversion from 

conventional to ecological farming. They felt it to be the most suitable method for 

rev~aling the problems and constraints encountered when converting to, or practicing, 

ecological agriculture. 

A working group discussion on "Case Studies and Conversion" (Kolster, 1990, 

pp. 127-128) concluded that, when studying ecological agricultural systems, the 

following three types of results can be gathered when employing this approach: 



" 1- identification of important problems relating to the goals of the farm 

management including a potential "lalling of myths" about and within ecological 

agriculture; 2- analysis of farm efficiency in more than economical terms (ener!:,'Y. 

nutrients, environment, social etc.); and 3- documentation of farming systems and 

processes to be used in the extension services, education, and for further research" 

(p.127). Furthermore, they suggest that "case studies of farms should focus on 

farming as a human activity system, which include both farmer and project staff in 

a mutual learning process" (p.127). 
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Fil:urc 1. Sorne Characteristics of the Case Study Approach. 

(Adapted from Lincoln and Guba, 1985) 

THE CASE STUDY: 

• Is the prirnary vehicle for emic (open, receptive) enquiry. 
- tends toward reconstruction of the respondent's constructions rather than the 

positivist posture which tends toward a construction brought to the enquiry a priori 
(etic: c1osed, irnposed). 

• Provldes a grounded assessment of context. 
- represents an unparalleled rneans for communicating contextual information 

that is grollnded in the particular setting studied. 

• Provides the detailed, information dense "thick description" necessary for 
jlldgernents of transferability. 

• Builds on participant's present knowledge. 
- holistic and lifelike description, rather than symbolic abstractions . 

Is an effective vehicle for dernonstrating the interplay between enquirer and 
respondents. 

- enquirer-respondent interdependence affects data collection and analysis, 
interpretation and reporting. The nature and impact of this interaction can be 
judged from a case report far better than from a technical report. 

- the extent of enquirer biases is more detectable. 

• Provides opportunities to review for internai consistency. 

• Is the form most responsive to the axioms of the naturaIistic/qualitative paradigm. 

The axioms of the naturalistic (or qualitative) research paradigm are presented 

· F' " ln Ig._. 



Figure 2. The Axioms of the Naturalistic/Qualitative Research Paradigm and their 

Relevance to this Study of Transitional Farming Systems. 

(Partially adapted from Borg & Gall (1989), and Lincoln & Guba (1985». 

Axiom 
• Research involves holistic enquiry carried out in a natural setting. 

Relevanee to this study 
- on-farm, whole-farrn, site-specifie enquiry. 

Axiom 
• Humans are the prirnary data-gathering instrument. 

relies largely on hum an powers of observation. 
characteristics that uniquely qualify humans as the instrument of choice: 
responsiveness, adaptability, holistic ernphasis, knowledge base expansion, 
immediate processing, opportunities for clarification and summarization, 
opportunity to explore atypical or idiosyncratic responses. 

• Emphasis on qualitative methods. 
qualitative data-gathering procedures are preferred because of their 
arncnability to the diversity of "multiple realities" one finds in complex field 
situations. 
e.g., interviewing, observing, reviewing available documents and records, 
taking account of non-verbal eues, interpreting inadvertant and unobtrusive 
measures. Quantitative procedures may be used in conjunction with 
qualitative measures. 

Relevance to this study 

- The primary data-gathering method was participant-observation 
(Sct! discussion of methodology in "Methods of Data Collection and the Case Sudy 
Data Base"). 

Axiom 

• Selective rather than random sampling. 
"The naturalist begins with the assumption that context is critical ... each 
context is dealt with on its own terms" (Lincoln & Guba, 1985, p.200). 
"The object of the game is not to focus on the similarities that can be 
developed into generalizations, but to detect the many specifies that give the 
context its unique flavor" (Lincoln & Guba, 1985, p.20l). 

Cont'd .. 

, 
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Relevance to this study 

- locally unique, site-specifie nature of transitional farming systems. 

Axiom 

• Inductive data analysis. 
rather than testing preeoneeived hypotheses, new understandings, 
generalizations, and unanticipated outcomes are drawn from the dau: ... 
may start with a broad theoretical framework or tentative working hypothesis 
to provide initial general guidelines. 

• Development of a grounded the ory. 
theory is developed from the data. 
"No a priori could anticipate the rnany realities that the inquirer will inevitably 
encounter in the field, nor encornpass the many factors that make a difference 
at the micro (local) level" (Lincoln & Guba, 1985, p.205). 

• Design emerges as the research progresses . 
. begins with a very tentative (or no) design . 
. permits ernerging design to include variables not anticipated prior to the start 
of observation. 

Relevance to this study 

- Site-specifie strategies for transition unfolded as the study proceeded. 
- A theoretical framework for transition was initially developed as a preliminary 

guide. 
- A practical strategy for facilitating the transition process developed as on-farm 

insights emergerj and were combined with the theoretical foundations. 

Axiom 

• Negotiated Olltcomes. 
much can be learned from human subjects simply by asking for their 
perceptions. AlI participants are involved in determining the results of the 
~tlldy, and this is a continuous process throughout the study. 

Relevance ln this studv 

- This was a participatory research project. Farrners and university personel worked 
together for farm development. Discussion, interaction, and teamwork were 
important tenets of the study. Results were the fruit of constant collaborative effort. 

Cont'd ... 



10 

Axiom 

• Utilization of intuitive insights. 
tacit or intuitive knowledge is given legitimacy because of the ~omplexity of 
the situation, and since much of the interaction with subjects may occur at the 
subjective or intuitive level. 

Relevance to this studv 

- Contextual insights, hunches, and intuitions of aU co-researchers were invaluahle 
throughout the study. 

Axiom 

• Idiographic interpretation. 
"What is found in sorne particular context has meaning only in the idiographic 
sense for that context at that time" (Lincoln & Guba, 1985, p.216). 
focusses on context-bound understanding, rather the context-free 
generaliza tions. 

• Tentative application. 
the transferability of the results to other situations must be assessed for each 
case, and is based on the similarity of "senders" and "receivers". 

Relevance to this studv 

- "Thick" descriptions (detailed, contextual information) are provided for six 
transitional farms. The relevance of the results of this study to other farm systems 
can be judged if sirnilar detailed information about the "receivers" is available. 

, 
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(ii) Experiential/Participatory Research and Development 

Kolb (1984) states, " ... our survival depends on our ability to adapt, not only 

in the reactive sense of fitting into the physical and social worlds, but in the proactive 

'lcnse of creating and shaping those worlds" (p.1). Proaction through participation 

was an important tenet of this study. 

The Participatory On-Farm Research and Development (P-OFRjD) ideal 

(Chambers & Ghildyal, 1985; Chambers & Jiggins, 1986; Chambers et al., 1989; 

Patriquin, 1989, 1990; Sriskandarajah et al., 1989) de fines research and development 

as a collaborative pro cess between farmers and scientistsjextensionists. AlI 

participants become co-researchers and co-leamers in the development process. 

Sorne characteristics of the P-OFRjD ideal are listed in Fig.3. 

Experiential research has been defined as research in which the subjects of the 

research contribute not only to the control of the research, Le., the activity that is 

being researched, but aIso to the creative thinking that generates, manages, and 

draws conclusions from, the research. And researchers, in su ch a model, contribute 

not only to the creative thinking and management, but they also participate, like the 

subjects, in the activity that is being researched (Heron, 1981). Bawden (1990) 

broadens the experiential concept, defining experiential learning as "knowledge for 

being" (p.311). This study combines the experiential and participatory ideals as the 

most suitable approach to effect sustainable change on-farm. 

·f , 



-

12 

Figure 3. Sorne Characteristics of the Participatory On-Farm Research and 

Development Ideal.(Partially adapted from Chambers & Ghildyal, 1985; Chambers 

& Jiggins, 1986; Chambers et al., 1989; Elden, 1981; Francis. 1990a; Patriquin, 1989, 

1990; Sriskandarajah et al.,1989; Waters-Bayer & Farrington, 1990). 

PARTIClPATORY ON-FARM RESEARCH AND DEVELOPMENT: 

• responds to unique situations and contexts 
• responds to unique questions and concems 

• encourages broadened focus tO 

systems interactions 1 whole-farm studies 

• is learning for action, development, and being 
• fosters local initiatives 
• strengthens local capacity ta deal with 

issues, and control and sustain the development 
process 

• belps undercut the polarity of 
active creators/scientists and 
passive consumers/fanners 

• encourages farmer-fanner networking 
• fosters cooperation within the farming 

community 
• is farmers and scientists/extensionists 
colIaborating as co-researchers and co-leamers 
(cata1ysts, consultants, collaborators, collegues) 
• non-hierarchical exchange of information 

1 site-specifie 1 

holistic 

participation 

empowerment 

1 communication 1 

, 
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Farrners' knowledge, inventiveness, and experimentation have long been 

undervalued (Chambers, 1983). This study builds on the pre mise that farmer 

innovation and knowledge of his/her own specifie agroecosystem is not only valuable 

in agricul tural development efforts, but is necessarily the main source of sustainable 

agricultural development. Richards (1985, 1986) suggests that many environmental 

problems are localized and specifie, and require local, ecologieally particular 

responses. The Issue, he continues, is how to stimulate su ch site-specifie responses. 

One answer is by mobilizing anJ building upon existing local skills and initiatives. 

Sriskandarajah et a1.(1989) define farm system sustainability as "persistence 

and an intrinsic property of the farm vested in the farmer" (p.4). This, they continue, 

"calls for a major shift in the worldview of farmers and of the professionals who help 

them ... a new social ecology for agricultural and rural uevelopment which brings 

with it the need for a new paradigm of inquiry ... as much concerned with new 

systemic ways of knowing and learning-for-action, as with new knowledge and novel 

techniques" (pA). They state, "Knowledge is not a commodity for transfer from the 

informed to the uninformed, but the outcome of adynamie, collaborative process 

between co-Iearners" (p.5). In this study, farmers and university personnel worked 

together (as co-researchers and co-Ieamers) with the ultimate concern of farm 

development towards sustainability. 

Warren Hennis, in his introduction to Kolb's work on experiential learning 

(Kolb. 19K4). suggests that Kolb's treatise provides the missing link between theory 

and practice. between abstra~t generalization and the concrete instance, between the 

affective and cognitive doma.ins. 
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This study includes a similar objective. In the early part of the study (Chap.~), a 

theoretical model or framework is constructed and proposed as a guide for successful 

farm transition. Through the experience of working on-farro with six transitional 

farmers, this model was expanded (Chap. 4) to reneet the full reality of managing the 

farm transition process. 

(iii) An Holistic Systems Approaeh 

Bawden (unpublished) suggests there have been major shifts throughout the 

evolution of agricuiture. He pictures a spectrum comprising the eras of pioneering, 

production, productivity, and persistence (or sustainability), where each phase 

complements (rather than replaces) its predecessor. Also, "Each era is characterised 

by a change in the way people "see" agriculture and th us in the way they go about 

practicing it" (Bawden, unpublished, p.2). Similarly, a hierarchy of research enquiry 

and problem-solving methodologies exists (Bawden, Macadam, Packham & 

Valentine, 1984; Macadam & Packham, 1989; Sriskandarajah et al., 1989). The 

spectrum comprises approaches from reductionism to holism. These two spectrums 

are illustrated in FigA. The link is the increasing IeveI of complexity as one shifts 

either agricultural era, or problem focus of the research paradigm. 
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Figure 4. Shifts in agricultural development paradigms, and corresponding shifts in 

the nature of research inquiries . 

(Adapted from Bawden et al., 1984; Bawden, unpublished; Hill, 1991; Macadam & 

Packham, 1989; Sriskandarajah et al., 1989). 
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The different rnethodological approaches may serve complementary roles. 

Sriskandarajah et al. (1989) state that, "To deal with the eomplex issues of 

contemporary agriculture and rural development, and to foeus on the intcr

relationships between people and their natural and socio-cultural environments, we 

need methods of inquiry that can accomodate the wholeness of the issues being 

studied. A holistic or systemic approach contrasts with the conventional approaches 

in agricultural science based on reductionism. Yet these reductionistic methodologics 

can be usefully brought to bear once the overall systemic context has bcen 

established and investigated" (p.8). Edens and Haynes (1982) suggest, "It is 

important to emphasize that systems analysis is both a tool and a philosophical 

approach to problem solving" (p.369). 

Within the hierarchy of research approaches, this study "fits" into the holistic 

enquiry category. In this study of the evolving issues of farm transition, a whole-farm 

perspective and soft systems methodologies were emphasized. 

(iv) Methods of Data Collection and the Case Study Data Base 

Participant observation. 

The main method of data generation was participant observation. For the 

author, this involved taking on "two roles simultaneously, that of observer and that 

of legitimate and committed member of the group" (Lincoln & Guba, 1985), i.e., 

becoming actively involved in the situation being observed. 
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As a commjtted member of the group, the author's participatory role included 

that of: 

• Catalyst -facilitator 
.stimulating/encouraging farmer enthusiasm, critical thinking, and sharing of 

contextual knowledge . 
. encouraging networking among farmers and various resource people . 
. organizing relevant workshops. 

• Consultant 
.gathering and sorting site-relevant information and exposing farmers to many 

different ideas and choices (e.g., principles and theories; technical information; 
systems redesign). 

• Collahorator 
.active cooperation in farm development 
.sharing ideas 
.helping in on-farm trial design, monitoring/observation. 

• Colleague 
.becorrting a "part" of the farm system 
.becoming an "ear" for the farmer and farm family 

• Co-researcher 1 Co-Iearner 

Participant observation was the ehosen method of data generation because: 

"... participant observation can provide the concrete detail needed for 

understanding, In much educational research we overlook the fact that events that 

appear the same may have distinctly different local meanings. Qualitative methods 

[sllch as participant observation] are probably the best me ans we have for diseovering 

these local meanings" (Borg & Gall, 1989, p.407). 

• It permitted gathering the detailed, site-specifie (contextual) information that 

comprises the "thick description" of a case stuûy. 

• Direct, on-site observation was a prerequisite to understanding farming system 

in teractio"s and evolution. Regular, in-depth observation improved the chances of 
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obtaining a valid and credible picture of the phenomena (transitional systems) being 

studied. Also, it was ooly through diligent observation that the "unobtrusive cu es", 

providing insight into the phenomena being studied, cou Id be taken into account 

(Borg & Gall, 1989). 

• The substantial amount of time spent on-farm allowed for rapport with the farmers 

to develop honestly and naturally. Trust increased as co-researchers "got to know one 
1 

another". 

• Quanti tative measures could easily be integrated into this approach. 

• It provided a valuable experientiallearning experience for ail co-researchers. Ail 

co-researchers were actively involved in the farm development process. 

The case study data base comprised the following four components: 

Field l.otes. 

Field notes were recorded regularly in a "record of visits". These comprise the 

main points that arase during meetings/discussions \.vith individual farmers; activities 

that took place during the farm/farmer visit; field observations; progress of informai 

on-farm experimentation. 

Workshop notes. 

A "record of group workshop activities" was kept. 

This comprises workshop preparations; notes taken during workshops ,e.g., 

questions and issues raised by participants; workshop contents and handouts. 

Background documents. 

Basic farm data (farm diagrams, field historie~, available soil analyses, other 

farm resource and background information) was kept in individual files for each 
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, participating farmer; and farmers' own records were referred to as necessary. 
( 

Other data sources. 

(a) One semi-formal interview was conducted with each participating farmer. 

This was recorded as written notes. 

(h) One written questionnaire was conducted. 

(c) Information and feedback from a second student collaborator working on a 

partner project (Nault, 1991) was invaluable throughout the study. 

Cd) A resource file was kept, containing the reference documents used throughout 

the study. 

A variety of data displays and conceptual frameworks (Miles & Hubermann, 

1984) were constructed to present and analyse the information gathered on each 

case-farm (Chap.3). 

A recent Swedish study (Naess, 1990) used two of these methods (participant 

observation and sampling of basic data) in their study of the farm conversion process. 

These methods were chosen as the most suitable for dealing with the complexity of 

conducting research on systems that comprise biological, technical, economical and 

other social factors. 

( 
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(v) Overcoming Common Problems Associated with Qualitative Research 

The following are sorne problems commonly associated with a primarily 

qualitative research approach (Borg & Gall, 1989), and the means used in this sllldy 

to reduce them. 

Observer effects. 

(a) Subjective observations, observer biases, preconceived ide us, past experience, or 

expectations may influence observations. 

• awareness that biases can exist; criticaI introspection; regular consultation and 

feedback from co-researchers and other team members; negotiated outcomes. 

(b) Observer omissions/ decisions on which data to indude. 

• co-researchers decided beforehand categories of data that were to be observed; 

team member corroboration. 

(c) Impact of the observer on the observed. 

• trust, partnership, and collaboration were fostered Qver the study period as 

time spent on farm was substantial; effects of observer on observed, and vice versa, 

were fruitful for farm system development; also, the "human subject" was just one 

part of the larger subject observed, i.e., transitional farm systems. 

(d) Reliability decay / periods when motivation and monitoring decli'1e. 

the spirit of cooperation and teamwork provided motivation and 

encouragement throughout the study; records and insights from the panner project 

(Nault, 1991) served as important corroborative data and feedback. 
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Lack of training in qualitative methodology and observational techniques. 

• important inputs from academic advisors. 

• lem ning from experience. "When that learning is guided by an experienced 

mentor, remarkable improvements in human instrumental performance can be 

achievcd" (Lincoln & Guba, 1985, p.195). 

• Yin (1984) suggests that the following skills are required for collecting data 

for an exemplary case study: the ability to ask good questions (and interpret the 

answers); being a good listener (not trapped in ideology and perceptions); 

auaptiveness and flexibility (new situations are opportunities not threats); a firm 

grasp of the issue being studied (reduces the relevant events and information ta be 

sought to manage able proportions); unbiased bypreconceived notions (sensitivity and 

responsiveness to contradicting information). Honestly assess capabilities at the start, 

then work on their development throughout the course of the study. 

Lengthy observation period. 

(a) Difficult to replicate. 

• "thick" descriptions are provided in the case studies (Chap. 3). If similar 

contextual information is made available for the receiving context, judgements of 

transferability can be made. Transferability "must be reassessed in each and every 

case in which transfer is proposed. And in order to establish transferability, similar 

information must be available for both sending and receiving contexts" (Lincoin & 

Guba, 1985, p.217). 
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Cb) Observing for tao short a period of time. 

• each farm was followed for a 16 month period, covering two "planning 

seasons" and one "growing season". Since planning for appropriate action was the 

main ernphasis of the study, this time-seale was considered ideal. i.e., adequate to 

colle et the necessary contextual information, nurture a "partnership" between co

researchers, and collaborate in two consecutive planning seasons. 

(c) Lengthy records that can be difficuIt ta quantify and interpret. 

• diligent record keeping (refer to "Methods of Data Collection and the Case 

Study Data Base") 

• a firrn grasp of the issues being studied (reduced data and information 

sought to manageable levels). 

• negotiated outcomes (co-researchers and aU team members) helped assure 

reliable interpretation. 

• mu ch of the necessary interpretation of observations and data were on-going 

throughout the sturly, i.e., this was not aIl left to the end of the study. 

My own particular world-view has, no doubt, influenced the work 1 have done 

with the group of co-researchers, and the visu al representation of the final practical 

model (Fig.24) that emerged. However, conscientious efforts to review and address 

this list of "common problems" throughout the study period, as well as the 

participatory nature of the project itself, has helped to reduce the danger of it being 

flawed by any preconceived notions, biases, or haste. 

c 
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CHAPTER 2: LI TE RATURE REVIEW-

A STRATE GY FOR FACILITATING THE TRANSITION PROCESS 

The purpose of this chapter is to review the literature relevant to the 

construction of a comprehensive (theoretical) strategy that will facilitate the 

transition From present conventional farm systems ta sustainable systems. 

The chapter is divided into three parts: 1, a framework for planning transition, 

synthesized from popular discussion, is presented and assessed; 2, current theories 

of designing sustainable systems are explored; 3, a comprehensive, theoretical 

strategy is presented for facilitating the farm transition. 

Part 1: A Framework For Planning the Transition - Synthesis of Popular 

Discussion 

Contributions towards the development of a framework for planning the farm 

transition have come rnainly from organic advisory services (e.g., Britain's Organic 

Advisory Service 1), experienced farmers and farm groups, and to sorne extent on

farm research groups (e.g., REAP-Canada 2; The Practieal Farmers of Iowa 3) and 

university extension services. Because of the "applied" or practical nature of a 

transition plan, and its site-specifie character (Janke, 1990; Patriquin, 1989; Patriquin 

& Yang, 1989), this on-farm or "grassroots" approach has been most useful in 

developing relevant advice and methodologies. 

A synthesis of the "popular" discussion pertaining ta planning the farm 

transition is given in Fig.5. This diagram includes the necessary cornponer..ts ta 
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consider (farmer's goals, objectives, and initial motivation for conversion; an 

assessment of the current situation), and the steps to be followed (e.g., ùcsigning a 

crop mtation that will meet farm-specifie needs, sail rehabilitation and conservation 

objectives; related farm-level adjustments that must be considered; preparing a field-

by-field plan). Other requirements include seeking information from a variety of 

sources about alternative systems. and possibly becoming a memher of a support 

group. 

Scientific studies have complemented this framework, Iargely hy developing 

a variety of alternative (low input/ sustainable) cropping systems, and studying their 

effects in terms of specifie system criteria su ch as soil characteristics, productivity, 

weed cycles, pest incidence, and finallcial implications (Hanson et aL, 1990; 

Liebhardt et al., 1989; Mt Pleasant, 1990; Patriquin et aL, 1986; Sims, 1989; Smolick 

et al., 1990; Zadoks, 1989), sorne with particular reference to the transition perioù. 

Much effort has been focussed on nutrient regimes and cycling, and relateù microbial 

processes (Arden-Clarke & Hodges, 1988; Doran et al., 1987; Doran & Werner, 

1990; Granstedt, 1990; Kaffka & Koepf, 1989; Nilsson, 1988; Radke et aL, 1988; 

Reganold, 1988; Werner & Dindal, 1990). Tnis is because the basis of soil fertility 

in ecological systems is considered to rest on providing hospitable conditions for soil 

life (Gershuny & Smillie, 1986; Hill, 1989). 
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FilWre 5: A Framework for PlannIng the Transition Synthesis of Popular Discussion. * 
r------------------------------------.------------------------~ 

Sail improvement and 
conservation strate2Y 

WHOLE-FARM, SYSTEMS PERSPECTIVE 

1. The Farmer 
goals/objectives 
priorities 
motivations 

Il.The Fann Assessment V.Seek 
current enterprises Information 
past/current management 

INVENTORY 
resourees/opportunities 

constraints, limitations, problem areas 
Sail, Biotie, Climatic, PhysicaJ, Human Factors 

III/nle PreliminaQ' Plan of ~ . .:tion 
Economie considerations 

1 .yield projections 
.financial implications 
.tolerable risk 

Crop rotation desi~n 
general objectives: 

.meet farm-specific needs (herd/economic) 
.soil conservationlenhancement 

.minimize weed/pestldisease outbreaks 
ADJUSTMENTS 

erop diversification (cboice/sequence of crops) 
manure management/fenilization & manuring plan 

tillage practices 
stocking rate adjusnnents 

ration adjustments 
weed, pest, disease control measures 

labour requirements 
infrastructure and mecbanization requirements 

market options 

- Aniculate the reasooing behiod all choices 
- Anticipate weaknesses and limiting factors 

- Answer specifie questions that arise 

IV,Implement a Field-by-Field Plan 
time period / aereage per year 
closely observe field responses 
learn from experience 

.---- ------ ----
1 VI.Become Part 
'ofa 
1 
1 Support Group 
'- - - -- --- - - -- -

the ~an is a flexible guide 
,- - - - - - - - - - - -r 

on-farm research 1 1.._----- ______ _ 
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*This framework is a summary of the popular literature. Main sources are listed in 
Appendix A. 

l'iote. Dashed boxes = limited coverage in current literature. 
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Strengths and Weaknesses of the Popular Framework 

Strengths of the Popular Framework 

The popular framework (Fig.5) is an operable and potentially effective guide 

for initiating a farm transition plan. It advocates a whole-farm perspective. The 

foeus is, therefore, sustainability of the system rather tban efficiency of its compone nt 

parts. The farmer necessarily plays an integral role in planning and implementing 

the transition. By examining objectives and goals, and coupling this with his/her 

contextual experience, an accurate initial assessment of the starting point 15 

developed. (Previous accurate record keeping facilitates the farm assessment). 

Farmer and advisor then work jointly through the steps of the framework, 

designing the appropriate rotation and field-by-field implementation plan. This is 

complemented by networking for new information, and possibly becoming a member 

of a support group. Each of the six elements of the framework, therefore, are val id, 

necessary components to consider in developing a transition plan, i.e., none are 

superfluous. 

Although not evident in Fig.5, much of the popular literature stresses that 

there is no recipe for developing transition plans. As Janke (1990) says, "There are 

a few prineiples that we have learned, however, it is up to each farmer to adapt these 

princip les to his/her situation and fine-tune the operation ... " (p.20). The farmer is 

amply forewarned not to expect quick and easy fixes. 

Documented accounts of transition planning (real-farm examples) are very 

valuable, however, and do make the framework more accessible (Best, 1986; Brusko 
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ct al., 1985; Kirschenmann, 1988; Lampkin, 1990b; Measures, 1990; Patriquin, 

191'18,1990; Samson,1989, 1989/90). 

Weaknesses of the Popular Framework 

1- Lack of feedback loops. 

AI though simplified for visual representation, the popular framework 

pre~enteù in Fig.5 gives a misleading "linear" impression involving setting goals, 

assessing the current situation, developing an appropriate plan, and implementing this 

on a field-by-field basis. 

Al though the importance of flexibility and leaming from each year's 

experience is recognized, often the implications are not adequately emphasized. 

80th farmers and whole-farm systems are dynamic and evolving entities. Each year's 

outcomes. incIuding incre.lsed farmer awareness and understanding, individual field 

responses, and overall system developments, must feed back ta each of the six 

elements that comprise the framework. Thus, each year's outcomes may alter the 

farmcr's insights, objectives and priorities, caU for a revised farm assessment, 

influence modifications and adjustments of the initial plan and its implementation, 

affect the types and means of information generation and gathering, and possibly 

change the role of the support group and its members. 

This attention to feedback is, in faet, essential, because all of the elements of 

the system are interconnected, and participate in cyclical relationships. 
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2- The "external" nature of information. 

Importing information into the system is necessary throughout the transition 

period, and beyond. Understanding the principles and practices that form the hasis 

of successful organic farming (Lampkin et al., 1986; Lampkin, 1990h; Measures, 

1990), and the ecology of natural systems (Doram, 1990) is prerequisite to successful 

transition. Suggested means of continuai "information input" include visiting well

established organic farms and other farmers who have converted, particularly in 

close-proximity or with similar conditions (Cleary & Martin, 1990), reatling the 

relevant literature, and contacting appropriate extension, research, and advisory 

services. 

The popular framework tends to emphasize gathering information from 

outside of the system. It fails, however, to develop the equally important concept of 

"internaI information generation", Le., understanding and interpreting the issues of 

one's own particular farm system. 

Patriquin (1989) elaborates a participatory on-farm research model. He 

suggests this model is a crucial means for generating the site-specifie (internaI) 

information necessary for successful farm transition and development. Several farm 

groups are currently using and developing similar methodologies, e.g., REAP-Canada 

4, The Practical Farmers of Iowa s, The Southwest Wisconsin Farmers Research 

Network 6. 

In addition, farmers must aquire the abilities needed to monitor and evaluate 

the indicators of progress. Kirschenmann (1989) suggests that " .. being part of a 

support group is important. Gathering and sharing information with other farmers 



who are trying ta make similar systems work on their own farm is extremely valuable 

... the information and imagination generated by su ch groups has been an 

indispensable source of inspiration to farmers involved in sustainable agriculture 

practice~" (p.llO). Beyond inspiration, however, the support group (Kirschenmann, 

1989~ Jacobson, 1990) is a possible vehicle for exploring, developing, and testing such 

on-farm means of system-monitoring and evaluation. 

Continued emphasis on external information gathering, without the necessary 

emphasis on internai information generation and the methodologies for on-farm 

monitoring, may pralong the transition process; and important site-specifie indicators 

of positive and negative change may go unheeded. 

3- Inadequate development of the "farm as a system" concept. 

Popular discussion does stress the importance of understanding the farm as 

a system, and creating transition plans that take into account this whole-farm 

perspective. As Kirschenmann (1989, p.107) argues, the farmer should "avoid ... the 

temptation to change techniques without changing systems". However, this concept 

has not been developed adequately. Explanations, implications, ann methods for 

embracing the totality of the "farm system" have not been developed. 

Alternative techniques are highlighted and explored in much of the popular 

literature (e.g., Brusko et al., 1985; Granatstein, 1988; Hanley, 1980; Lampkin et al., 

1986; Lampkin, 1990b; Pousset, 1981). Usually most attention is paid to the 

resources traditionally viewed as supporting the agricultural operation, i.e., the soil-

( 
crop-animal interrelations, inputs, machinery and buildings. However, the social and 
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environmental support systems (Bennett, 1986; Conway, 1990; Milbrath, 1989, 1990; 

Savory, 1988), and their interrelationships with the farm are usuaLly neglected. 

Historically, the main criteria for evaluating success in agricultural operations 

have been production and profitability. The effects of conventional farming on 

health, society, and the environment, and on the sustainability of the l'arm system 

itself have been largely neglected. In developing alternative systems, the 

conventional, narrow, short-term framework for analysis must be avoided (Allen, 

1990). A broader, longer-term framework (including environmental and social 

considerations) must be developed and integrated into the analysis if it is to achieve 

its purpose - the development of sustainable farm systems. 

4- Failure to emphasize the intrinsic design principles of sustainable systems. 

The ultimate goal of the transition is progressive farm development toward 

a sustainable system. What are the design elements that make a system sustainable? 

Until these intrinsic elements of the ultimate goal are understood, the goal itself will 

remain elusive. The popular framework fails to elaborate either the design princip les 

themselves, or their importance for successful transition planning. 

Overview: Transition from within. 

It was mentioned earHer that one of the strengths of the popular framework 

is the inclusion, from the start, of the farmer as playing an integral raie in developing 

the transition plan. It is possible, however, to interpret the framework as suggesting 

that a transition plan can be developed from "without", Le., dependant on only a 
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limited farmer presence, for goals and priorities assessment, ulld for sorne 

background information gathering. 

If, however, sustainability is viewed as " persistence and an intrinsic property 

of the farm vested in the farmer ... " (Sriskandarajah et al., 1989, p.4), then the fanner 

is actually the key to farm system development, and must be recognized as such 

(Chambers & Ghildyal, 1985; Chambers & Jiggins, 1986; Chambers et al., 1989; 

Richards, 1985,1986). In this view, transition and sustained development are 

necessarily generated from within. The implication is that aIl of the means and 

methods needed by the farmer to fulfill this role must be developed and incorporated 

into the framework if it is to have practical value. 

The simplicity of the popular framework in its current fonn is both a strength, 

it is easy to grasp and to follow, and a weakness, in that it is deceptively simple. 

There are gaps in methodologies, and inadequacies in the development of important 

concepts. Measures (1990), representing Britain's Organic Advisory Services (OAS), 

a consultancy for organic and transitional farmers, daims that "... the essential 

elements always remain the same - careful planning, a good understanding of organic 

farming, and a high level of management" (p.lS). These certainly are essential 

elcments, but il is my position that there are others. 

ln order to develop and construct fruitful, site-responsive transition plans, and 

ro follow them through with appropriate actions, it is necessary to look for additional 

sources of guidance. These should reduce or eliminate the weaknesses of the 

( 
popular framework. and offer further insight into managing and directing transitional 

, 
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systems towards sustainability. These are examined in the following section. 

Part 2: The Theoretical Principles of Designing Sustainable Systems 

The current theories relating ta designing sustainable systems are drawn 

largely from literature on sustainable societies and sustainable development. A 

parallel can be drawn between designing a sustainable society, and one of its 

microcosms. a sustainable farm system. 

Even sorne of the early, popular literature on transition suggested that farmers 

"Write out in detail a description ofwhat [they] would like [their] farm[s] to look like 

at the end of transition ... Then sort out the steps to reach that objective" (Hanley, 

1980, p.223). A farmer in transition is not simply adopting a series of new practices 

and techniques. Rather, s/he is encouraging the present system to evolve towards 

a new, target system (Lampkin, 1990b) - the sustainable farm system. The farmer, 

therefore, must be able to define, at least in sorne preliminary way, this future 

system. 'This requires s/he understand the properties and principles that make a 

system sustainable. 

In this section, the concept of envisioning the sustainable system and its 

intrinsic principles are developed. An overview of these principles is provided in 

Fig.6. 



( 

( 

~ ~----- ----------------..,.-

33 

Figure 6. Intrinsic Principles for Designing a Sustainable Farm System 
(Adapted largely from Fritz, 1989; Hill 1980b, 1985, 1990b, 1991; Savory, 

1988) 

An Evolving Vision 
of a 

Sustainable Farm-System 

Design Principles that 
make a 

Farm System Sustainable 

Stages: 
Efficiency 
Su bs titu tion 
Redesi n 

1----4 Holistic, 
Systems 
Pers ective 

1---.... Pop11lar 
Participation 

An Evolving Vision of a Sustainable System 

Creativity 

Values 

The impetus or driving force for the design and development of sustainable 

sy~tems is vision, the ability to form a picture of a desirable future that can be used 

10 guide our actions, a coherent sense ofwhat, ultimately, we wish to achieve (Brown 

ct al., 1990). They suggest that societies are slowly recognizing their culpability in 

environmental decline. The response, however, has been fragmented attempts at 

targeting disjoint solutions to isolated problems, what Hill (personal communication, 

13/06/91) has called "fiddling with the fine tuning of the status quo". 

Robinson et al. (1990) suggest that the conventional approach to considering 

the future has been to project forward from present trends, making adjustments to 

avoid sorne of the uglier prospects. This approach, they warn, do es not allow for the 

'1 , 
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need to make more significant changes. "What is needed instead is an attempt to 

imagine different, more desirable futures, and to see what they would be like and 

how they could be attained" (Robinson et al., 1990, p.36). 

Several authors have developed insightful works illustrating their visions of 

sustainable futures concerning sustainable systems, societies, and development paths 

(e.g., Brown et al., 1990; Daly & Cobb, 1989; Fairbairn, 1991; Hill 1980a, 1980b, 1991; 

Lovins, 1977; Milbrath, 1989,1990; Mollison, 1988; Robinson et al., 1990; World 

Commission on Environment and Development, 1987). Noteworthy, the concept of 

"vision" is now recognized as a valid tool in action planning, as evidenced in the 

recent "Summary of the Federal-Provincial Agriculture Committee on Environmental 

Sustainability" (1990), which is the agrifood sector committee established to address 

natural resource base and environmental quality issues facing the Canadian food 

sector. 

A " major prerequisite to appropriate, sustainable change is the evolution of 

a hopeful and inspiring vision" (Hill, 1980a, p.24). This vision is a guiding and 

driving force that changes or evolves as we grow (Savory, 1988) and as the system 

develops and progresses. 

Furthermore, vision, understanding the intrinsic design principles of 

sustainable systems and, consequently, the achievement of success in developing a 

sustainable system may be influenced ultimately by one's creativity and values 

(Burkhard t, 1989; Busch, 1989; Dahlberg, 1985; Fritz, 1989; Hill, 1980a,1980b,1991; 

Milbrath, 1989,1990; Savary, 1988). 

, 
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( 
Creativity 

Hill (1985) suggests that the debilitating bonds of fear, helplessness, 

hopelessness, and powerlessness limit the possibility of both personal and societal 

evolution. These and associated states placp. people in a defensive-reactive posture. 

Oriven by prevailing circumstances, we seek piecemeal repairs, attempt to avert 

unwanted effects, and depend on fragmented problem solving techniques rather th an 

positive, consistent, and coherent strategies (Brown et al., 1990; Fritz, 1989). Hill 

(1985) continues, however, " each of us has the capacity to contra di ct these 

debilitating patterns and to play active roles in the creation and implementation of 

sustainable food systems" (p.35). This requires that we shift to a more creative-

proactive posture. 

( 
Fritz (1989) suggests that we are, intrinsically, creative beings. Our natural 

instincts, desires, and tendencies are toward creating. Creativity is a positive force 

which, unlike problem-solving (i.e., " taking action to have something go away : the 

problem") is instead, " taking action to have something come into being : the 

creation" (Fritz, 1989, p.ll). The intentions of the actions are opposite. The 

inventiveness of the creative process, however, " does not come from generating 

al ternatives [a reactive posture] but from generating a path from the original concept 

of what [we] want to create [an evolving vision of a sustainable system] to the final 

creation of it [a sustainable farm system] in reality" (Fritz, 1989, pp.38-39). Similarly, 

Daly and Cobb (1989) advocate a positive, proactive approach in their treatise on 

changing paradigms for a sustainable society. They state, "People can be attracted 

( 
by new ways of ordering their lives, as well as driven by recognition of what will 
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happen if they do not change" (p.356). 

Developing holistic and sustainable management plans requires creativity and 

thinking for oneself. "[Farmers] must crea te one of the few things humans can 

create, new ide as, custom-made to fit the situation at hand" (Savory, 1988, p.121). 

Each situation is unique and requires management that is an original product of 

human imagination. "Creativity, not brainpower, is the crucial element and it is 

needed constantly" (Savory, 1988, p.121). 

Values 

Hill (1982) states, "Only by changing our values and redefining our needs are 

we likely to be able ta develop lifestyles that are sustainable and in balance with the 

support environment ... sustainable change cornes about not by imposing contraIs 

from outside, but by changing ourse Ives from within" (p.4). Similarly, Burkhardt 

(1989) states, 

"The morality behind sustainability will require more than just changes in 

technologies and restructuring of farming and resource management practices and 

political institutions and policies. Most basically, it will require many people 

changing many of their habits of mind" (p.126). 

Milbrath (1989) suggests that there are currently two competing paradigms. 

These are The Dominant Social Paradigm (the more common, currently entrenched 

paradigm), and a New Environmental Paradigm, that is emerging and challenging the 

old position. The latter calls for environmentally-oriented thinking and social 

change for a sustainable society. The beHefs and values of the two paradigms are 

1 
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contrasted in Table 1. 

Sirnilarly, Rasanen-Lindholm (1990) talks of an omnipresent reductionist view 

of mankind and of nature, which harbors an ideal of technocratie efficiency. He 

contrasts this with an emerging "ecologi-holistic view", which emphasizes the value 

and integrity of nature and of the individual. 

"In the end, individual values are what drive social change" (Brown et al., 

1990, p.175). The ideal of the sustainable society requires value shifts favouring 

hroadened ecological and social justice (Brown et al., 1990; Freudenberger, 1986; 

Gips, 1987; Hill, 1980a,1980b,1991; Milbrath, 1989,1990; Robinson et al., 1990). 

( 
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I!mlLL Belief Paradigms: Cootrasts Betweeo Competing Parudigms 
(Adapted lal'lely rrom Mabrath, 1989, 1990) 

Dominant Paradigm New E,ovironmeoW ParadÎMm 

1. Lowcr valUBllon on nature l. Hlgh Valultlon on Nature 
- use nature to produce goods (exploita lion) - love, respect, vllon1Jlllon of natunl systems 
- human domination of nature/mastery ovcr nature (COnSCl"ltlon, cnhancement) 
- .:conomlc growth ovcr cnvironm.:nllll protection - supportive partRcrVllplhannomou&, .:ooperalw\!O 
- physlcal detachmenthgnorance rellllonslup Wlth nature 

- envlronmcntal protccIlIln Qvcr cconOlntC growth 
- contact/leamlng (rom nature/L.nowl~dgc of natures 

workmgs 

2 CompassIon only for those near and dear 2 Generahzed CompassIOn toward 

- explOltallon of other specles for human needs . other speclel 

- lack of concem for other people (beyond "near & - other people! 
dear") - other generallons 

- coocem for thlS generalton only 

3. lùsk acceptable in order to maXlmlZC wealth 3 Carcful plan. and acttona 10 aVOId nsk 

- scIence Ind technology a greal boan 10 - clreful auessment and cauttous development of 
humans/swlft unfettered development of scIence and lechnology/soclal control of developmcnt Ind 
technology usc/recogntllon of non·neutrality of lechnology 

- cmphuis on hard technology - development and use of sail tcchnology 
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- de-emphaslS on regulauonluse of Ibe - govemment regulallon 10 proteet nalure and humalla 
markelltndlVldual rçsponslblhty for nsk 

4. No limlts 10 growth 4. Llmlls 10 growth 
- no resource shortages - rcsource shonages 

· no problem Wlth population - mcreased needs of an explodmg populallon 

- produclIon and consumpllon & wasle/consumensm - conservahon 
& matcnahlm 

5. PNscnt society la okay 5 Need for a "new" SOCiety 

- no senous damage to nature by humans - ID present society humans pose scnou. damage tn 

- hierarchy & efficlenc:y/expertise nature and to Ibcmselvcs 

- emphasis on market - openness and partlclpaltonisoclalleamlDg 

- competlllonipower - emphasls on pubhc gooda 

· complex and fast hfestyles (wants over needs) cooperation/love and compassIOn 

- emphasls on Jobs for economlc needs - Simple hfeatyles (recvaluatc rcal nceds ovcr 

· produce-tConsume (+ waste) wanls/non-matenal Slltsliclton) 

- adhere 10, mamtam the status quoltncreased standard - cmphasls on worker saliS factIon 
oflivmg · reduce, rcuse, recycle 

- seif-acluahullon/quahty of hfe 

6. Old Pohtlcs 6. New Pohlles 
- determinallon by experts - consultalton and partlclpaltOn 
- emphasis on market control · CmphlSIS on foreslght and planmng 
- OPPOSition to direct action/use of "normal" channels - wllhngnesa 10 use dlrecl Iclton 

- left-nght pany aXIS argument over ownership of · ncw party struclure along a new IXia (rclAtlonahlp 
means of produclton (SOC Il li sm vs. capuaHsm) betwc," umens and nalure) 
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Jntrinsic Design Principles Supporting Farm System Sustainability 

The definition of farm system sustainability adopted in this study is that of Hill 

(1991): 

Ecologically sustainable agriculture (ESA) is both a philosophy and a system of 

farming. It is based on a set of values and visions that reflect an awareness of 

both ecological and social realities and a level of empowerment that is sufficient 

to generate responsible actiùn. Efforts to ensure short-tenn viability are tested 

against long-term environmental sustainability, and attention to the uniqueness 

of every operation is considered in relation to ecological and humanistic 

imperatives, with an awareness of local and global implications. It emphasizes 

benign designs and management procedures that work with natural processes 

( 
and cycles to conserve all resources (including beneficial soil organisms and 

naturai pest controIs) and minimize waste and environmental damage, prevent 

problems and promote agroecosystem resilience, self-regulation, evolution, and 

sustained production for the nourishment and optimal development of aIl 

(including rural communities both here and abroad). Special attention is paid 

to the relationships between soil conditions, food quality and livestock health; 

and steps are taken to care for livestock in the most humane way possible. In 

practice such systems have tended to avoid the use of synthetically compounded 

fertilizers, pesticides, growth regulators, and livestock feed additives, and instead 

rely upon crop rotations, crop residues, animal manures, legumes, green 

manures. off-farm organic wastes, mechanical cultivation, and mineraI bearing 

( rocks to maintain soil fertility and productivity, and on naturaI, cultural and 
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biological controls to manage insects, weeds and other pests. The potential of 

this approach, however, goes far beyond its present expression, which has largely 

been lirnited to the substitution of environmentally henign products and 

practices. As this new vision of what is ecologically responsible becomes 

established, significant development can be expected in the science and art of 

agroecosystem design and management. (pp.20-21) 

The Efficiencv - Substitution - Redesign Spectrum. 

Farm-scale transition towards sustainability is an evolutionary process that 

involves three overlapping stages: efficiency, substitution, and redesign (ESR) (Hill, 

1985, 1990a, 1991; MacRae et al., 1990a). The characteristics of the ESR spectrum 

are presented in Fig.7. 

Conventional agricultural operations depend heavily on shallow, curdtive 

approaches to combat problems arising within the system. These are usuaHy in the 

form of external inputs (e.g., pesticides, antibiotics) that are used to alleviate the 

symptoms of problems. Sirnilarly, efficiency and substitution strategies are reliant on 

externally-derived, curative solutions (though less resource consumptive and more 

environmentally benign). Overemphasis on efficiency and substitution strategies 

during transition hinders reaching the third necessary stage, that of redesign. In the 

redesign stage, problemsjissues are dealt with at the causal level. Emphasis is on 

avoiding and preventing problems by site and time-specifie management approaches. 

To reach this third stage, Hill (1990b) suggests that "we require a high level 

of awareness, acting in the present rather than the past, appropriate information and 
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skills, and institutional supports" (p.3). Though sustainable agricultural systems will 

ultimately require transformations at the global, institutional, and personal levcls, 

"Personal transformation ... must be recognized as the only foundation upon which 

genuine sustainable change can be built" (Hill, J991, p.29). Hill (1991) suggests this 

includes personal developments relating to creative visioning, internai and externat 

awareness, empowerment, and shifts in values and goals. 

An Holistic, Systems Perspective - "The Farm as System" 

Hill (1980a,1980b) affers numerous terms describing an holistic perspective 

(e.g., broad, interactive, heterogenistic, comprehensive, changing). These are 

cantrasted with terms describing a reductionist perspective (e.g., mechanistic, 

specialized [discipline oriented], homogenistic, limite d, fragmented, unchanging). Hill 

(1982) suggests that an holistic approach is required to accomodate the reality of 

ecosystem complexity, and to take into account the often neglected complex 

interrelationships and time-Iags between causes and effects. Similarly, in his treatise 

on developing a sustainable society, Milbrath (1989) states, "People must learn how 

ta think integratively; to avoid linear thinking that considers only one consequence -

often resulting in injury to the ecosystem" (p.175). 

Bawden et al. (1984), Macadam and Packham (1989), and Sriskandarajah et 

al. (1989), propose a hietarchy of interconnected methods of enquiry, along a 

spectrum ranging from reductionism to holism. The corresponding problem foci 

range from the puzzle resolution of reductionist science, ta the paradox unravelling 

of soft systems research (Fig.4). "The nature of reality and the way it is organizcd 

, 
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( 
and the nature of knowledge and knowing are profoundly different between the ... 

methods. The purpose of research, the impact of its outcomes and the worldview of 

the researchers using the respective methods will also be different" (Sriskandarajah 

et al., 1989, p.13). The researcher-Iearner choses the level and methodology of 

cnquiry depending on the nature of the problemjissue. In a review of the 

reductionist approach to agricultural research, MacRae et al. (1989) conc1ude that 

overemphasis on the reductionist approach has been an obstacle to sustainable 

agricultural development. They propose strategies for change based largely on a 

more holistic outlook. 

The holistic perspective, transported on-farm, can he translated as 

"understanding the "whole" farm, or farm system". The systems concept per se in 

( 
agriculture is not new. Early works focussed largely on the constructs and 

determinants, and modelling of the agricultural ecosystem. Examples are found in 

Dalton. 1975; Hart, 1984; Rykiel, 1984; Spedding, 1975,1984. 

Attention then focussed on the complex interactions and multiple factors 

(socio-economic and cultural, technological, and ecological) affecting agroecosystems 

(Altieri, 1983,1985,1987; Altieri & Anderson, 1986; Edens & Haynes,1982; 

Gliessman, 1984; Hart, 1982). 

Developments within the field of Farming Systems Research and Extension 

(FSRjE) have incIuded systems analysis based on interdisciplinary interaction, the 

use of indicators of agroecosystem performance (productivity, stability, sustainability, 

and equitability) and pattern analysis (Conway, 1985,1986); farmer-Ied systems 

experimentation (Caldwell & Lightfoot, 1987; Lightfoot et al., 1986); and, more 
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recently, in participatory technology development (Chambers & Ghildyal. 1985; 

Chambers & Jiggins, 1986; Chambers et a1., 1989; Information Centre for Low 

External Input and Sustainable Agriculture, 1989). Particularly these latter 

emphasize the key role the farmer plays in farm system development. 

Systems theory is also applied to farm planning and decision making. This has 

been largely via the development of simulation models. e.g.. for analysis and 

improvement of production systems, and resource allocation decisions at the 

individual farm level. A plethora of models representing differem farming systems 

and their components have been developed. Bywater (1990) has compiled a partial 

list of models that have application at the whole-farm or whole-enterprise level. 

Doyle (1990) warns, however. of the limited practical use of many such models. He 

contends that they are potentially powerful tools, but that thcir conceptual rather 

th an practical orientation has limited their impact at the farm level. 

The farm system is a composite of interrelated, multifacited and multilevel 

parts. Mollison (1988) advocates that every component of the system should function 

in many ways; and every essential function should be carried out by many 

components. The biodynamic school emphasizes organizing the farm as a totality. 

liA biodynamic farm is not an organization with one or several specialized production 

programs. The way it is organized aims at achieving an ideal character for the farm 

as a whole, thus making it a self-sufficient organism" (Koepf et al., 1976, p.18Y). 

However, the farm system is not an entity in isolation. In his treatise on Holistlc 

Resource Management, Savory (1988) suggests that "no whole ... can be managed 

without looking inward to the lesser wholes that combine to form it, and outward to 
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the greater wholes of which it is a member" (p.23). And "Since greater wholes have 

qualities and character not present in any of their constituent wholes (parts) one 

must seek to understand the greater whole in order to understand its parts, and not 

vice versa" (p.30). In considering the ''who le" fann, therefore, it is necessary to go 

bcyond its internaI constituents (or Iesser wholes). The fann system is embeddl!d in 

the wider environmental and social systems (Bennett, 1986; Conway, 1990). 

It is useful, therefore, ta consider the farm as a system that is dependent on 

and that affects at least three other systems (Fig.8). These include (1) ail those 

resources, renewable and nonrenewable, used ta support the functioning of the farm, 

(2) a social (or human) support system, and (3) an environmental (or natural) 

support system. 

Fieure 8. Inter-relationships Between the Farm and its Supporting Systems 
(Adapted from Hill, 1980a, personal communication, 28-03-90; Savory, 1988) 

Social Support System 
(IIuman Condition) 

l 
Fano 

System 

Resources ~(--------------...a,> Environmental 
(RenewableINon-renewable) Support System 
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Success in agricultural operations has, historically, been based on production 

and profit maximization, to the expem;e and detriment of the environmental and 

social support systems. Setting production goals without reference to either the 

ecosystem (Le., environmental support system) or quality of life factors (i.e., social 

support system) bas been a common error in agricultura! goal formation (Savory, 

1988). To assure sustainability, equal consideration must be givcn to each of the 

three systems, otherwise one system may be favoured to the detriment of another. 

Likewise, to evaluate and monitor the health, evolution and sustainability of the farm 

system, each must again be considered, and indicators of positive and negative 

relationships identified. These are proposed in Fig. 9. 

Popular Participation 

Popular participation is a recurring therne for those concerned with sustainable 

societies and sustainable development. Robinson et al. (1990), base their definition 

of a sustainable society on both environmental-ecological sustainability and socio

political sustainability. They state, " ... the ability of ail persons to participate in 

decision making about things that affect their lives, the lives of others and the world 

around them is a necessary consideration in the design and creation of aIl socio

politieal structures and institutions" (p.4S). 

Milbrath (1989.1990) stresses the importance of social learning in achieving 

sustatnability in society. Further, he suggests that "A sustainable society would 

maximize opportunities for personal development and self-realization as the most 

effective way for people to realize quality in living" (Milbrath, 1990, p.12S). 
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EilDlre 9... A Composite of Possible Criteria and 
Farm System Health. Evolution and Sustalnability. 
(Modlfied fram Hill. 1980a, 1980b. 1982, 1986, 

Indicators of 

1991; Milbrath, 

1989, 1990; Savory. 1988~)~. ____ ----------~ __ 

80tl 

aleo 

equity -

1 SOCIAr:. SUPPORT SYSTEM 1 
. empowarment 
.autonomy / asif-direction 
awareneee 

.development 1 vslulnll ruràl eki Ile, knowledlle, wiedom 

.aoc la 1 aUl'l'ort 

.ael~-actuallzatlon 

.pereonal reeponetbtltty 

. revi tallzation of l'ural communi ty / culture 

.meanlnlful work / employment 1 suetainaole occupatlons 

.flexlble, diverse envlronment 

.freedom to Innovate / crea te 
nourlalunent 

tarm tlnancial vlabllity / eecurity 
rural communlty viability / eecurlty 
decentralizatlon, participation 
alobel equlty 

.nutritionel value / food quallty 

. .freedom trolll toxine a. pethoaens 

.drinkin. weter quelity 

. heelthy diet 
eoc leI Juatlce .sufficient quantity for aIl 

.deCenel ve/react ive crea tl ve/proactlve 

. evo 1 v ln. v ialon of a euateinable eyetelll 
approprlate planninl & aotion 

traneformation of velues / att! tudes / beliafe 

.lIlvin. &: lettinl eupport 

. per.onal h •• l th 

.inae 1 tutional retor. 

.consumer awareneee 
rural-urban linka."" 

· respect for &: valu ln. natural ey"tellls 
.deeec~ene (1.norancs) contact with (understandIn.) 
· dOlllinance/collpeti tion partnership/cooperation 
· exploitation conservation &: snhancelllent 
.learnin. froll naturel scoaystellls & eoclal learnln« 

reevaluatlon of .oals. aepiratione. msaeuree of euccees t . love over power 

FARH SYSTEM !-
. acceptance of divereity 

-----~ ~~------------------1 RESOURC!SI INATURAL/ KHVlROHHENTAt SUPPORT SYSTEliI 

resource-base consarvation ... enhance~ent 

build-up/malntenance of internaI reaources pollution lsvals 

nutrient cycltnl (non-llnear flowal .air 
. ..,ater 
.so11e 

.or.ante ~attar levela 
l'lroeton control 
cOlllpaction avoldence 
eo11 IHe 
nyaiene/ll11balancee & toxic1tias 

crope 

hedth / d1aeses / peet Inc ldence 
productlvity over eeversl saasons 

.• enette divereity 

.weed relatlonehipe 

anllIIsle 

health, fertility, lonlevity 
productlvitv 
aenetlc diversltv 
etreee levela 
!!asa '" pleaeure ot handiln. 
po leon i nIe 

Input dependence 

eleo 

wildl1fe .landecapae 
.noies 

.nabitats 

.• anettc d1versity 

.natural control populat1ons 

elllllattc chancee ... othar bioepheric effecte 

. ozone layer 

.acid ra in 

.Ilobel warmin. 

.rsd tldse 

. bioproduotivl ty 

· illlpaot on toreste & fieheries 
· rural lendecapell/urban eprawi 
· bloreetoration 
.lntelration 
.lona-terlll. harmonious reiationehtpe ..,ith naturs 

chemical fertUi:ere, pesticidee, ... other external inpute 
ulle ot antlblotlce. ,l'owth promotante, '" medlcatlons 
enerlY bal~nce '" typaa of ener.y ueed 
ulle '" efficlency of InternaI reeourcee 
technolo.y aleo 

etabll1ty of production 
naturel controle & other 

. biore8tol'st Ion 



,'" 

Similarly, Hill (1980a) proposes decentralization of power and responsibility,local 

self-reliance and self-determinism (as opposed to centralization; specialization; 

domination by and dependence on distant, elite experts, dictators, bureaucracies and 

institutions) for a sustainable food system. 

Edwards (1989) defines development as " ... people's control over the forces which 

shape their lives" (p.116). 

Hildyard (1991) notes that local community disempowerment has occurred 

throughout history and that it will only be resolved when the fundamental issue 

behind disempowerment is confronted and ways are found for " ... shift[ing) power 

away from the bureaucracies back to the community" (p.3). He argues that Il 

ultimately, it is only through the direct and decisive involvement of local peoples and 

communities in seeking solutions to the environmental crisis that the crisis will be 

resolved" (p.3). 

The concept of popular participation, particularly farmer participation, is 

evidenced in many sustainable agricultural development efforts in the "Third World". 

The key role that farmers must play in the farm development process is 

exemplified in the emphasis on farmer indigenous knowledge and innovation (Altieri, 

1983; Richards, 1985,1986), the "Farmer First" model for research and extension 

(Chambers & Ghildyal, 1985; Chambers & Jiggins, 1986; Chambers et al., 1989), and 

other developments in participatory technology development (ILEIA. 1989), and 

farmer participatory research (Jiggins, 1989). 
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Si milarly, participatory on-farm research is currently gaining momentum across 

North America. REAP-Canada, The Practkal Farmers of Iowa, The Southwest 

Wi~consin Farmers' Research Network, the Nebraska SPARC program ["system for 

producer, ag-extensionist, and research cooperation"] are a few of the better known 

groups of interested farmers, extensionists, and scientists coming together to 

exchange, collaborate, and participate in a locally defined development agenda. 

Waters-Bayer and Farrington (1990) suggest that su ch collaboration will 

strengthen the local capacity ta conduct appropriate research and development, and 

as such, sustain the development process. Levins (1988) proposes that similar types 

of participatory research networks may "help undercut the polarity in science of 

active creators/passive consumers of knowledge, and contribute to democratizing 

science". 

Patriquin (1989; 1990) suggests that a participatory approach merges research 

and development, accelerating the whole process; and that this approach is weil 

suited to deal with the site-to-site variability which tends to be much greater in 

organic/alternative systems than conventional systems (and which is desirabIe). 

Part 3: A Comprehensive Strategy for Facilitating the Transition Pro cess 

The strengths and weaknesses of the "popular" framework for planning the 

farm transition have been highlighted (Part 1). Six theoretical foundations of a 

sustainable society jfarm system have been reviewed (Le., vision, creativity, shifting 

values, ESR strategies, holistic perspective, popular participation) (Part 2). 

A comprehensive, theoretical strategy for facilitating the farm transition is 
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proposed by merging the two. This strategy is presented in Fig.1O. 

The strategy comprises four main components (Fig.10). These include "The 

Foundations of a Sustainable Farm System", and the "Evolving Farm System". 111ese 

two are linked by "Appropriate Planning and Action". AlI may be affected by li 

series of possible "Driving and Restraining Forces" (Hill, 1985, 1986, 1991). 

The eomponents are arranged into a reeurrent cycle, or feedback loop. 

Understanding and awareness of the theoretical foundations of these eomponents 

facilita tes appropriate planning and action. Appropriate actions result in progression 

within the farm system, e.g., towards sustainability. Such progress, in turn, stimulatcs 

greater awareness, understanding, and eventually use of this approach to further 

planning and action; and 50 the cycle continues. Driving and restraining forces 

operate in ail phases of the cycle. 

The object of the remainder of this study was to follow and document the 

early transitional period for a group of six case farms (Chap.3). Insights gathered 00-

farm were then used to develop a practical strategy for facilitating the farm transition 

process (Chap.4). This final strategy takes into account both the theoretical 

constructs discussed above, and the realities encountered on these transitional farms. 

--
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Fleure 10. A Comprehensive Strategy ror Facilitating the Transition Process 

~ 

Appropriate Plannin, and Action 
includes: 
- !oatudying the foundations 
- developing a vision 
- assessmg the current system 
- preparing a plan of action 
- determining means of monitoring/evaluation 
- seeking internaI & external information 
- acquiring new skills 

If-

+ 
, JI Driving and Restraining 

r ~~ __ F_(_)r_ces ______________ ~ 

/ ____ t _jt~ 
1 \ 
, Evolving Farm System 1 

'-- - -- - - - -~ 

~ 

Foundalions or a Sustainable Farm System 

An Evolving Vision 
of a 

SUSlainable Farm SySlem 1 • / 

Design Principles that make 
a farm System Sustainable 

1 _..&.1 __ 
~: 
Efficiency 

1 

Creativity' 
l 

Values 

Substitution 
Holistic LI Popular 
Systems Participation 

Redesign "--___ --.lJ.-----4l Perspective l "'"' ____ ~ 

2! 
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CHAPTER 3: DOCUMENTING THE TRANSITION. SIX CASE FARMS 

The objective of this chapter is to present an overview of the early transitional 

process followed on each of six case farms. "Farm Profiles" are presented in Part 1. 

These comprise general farm descriptions, the activities undertüken in year 1 of the 

transition, and the planned activities for year 2. "Farmer Profiles," and their 

influence on farm evolution, are presented in Part 2. 

Part 1: Farm Profiles 

AlI farmers from one "syndicat de gestion", located in southern Quebec, werc 

invited to participate in this project. Six farmers attended the first meeting, where 

the study was presented as an on-fann research project focussing on ecologically

sound practices. Four of these, along with two who later heard of the project, 

formed the "self-selected" group of six case farms which were followed for a 16 

month period from January, 1990 to April, 199J. Each farmer initially agreed to 

participate in the project because of a desire to learn more about environmentally

sound farming practices. The primary motive was to reduce dependence on synthetic 

inputs. At the start of the study, only one of the six farms (fable 2,farm C) was 

committed to :ransition to certified organic farming. 

AlI six farms are situated in southwestern Quebec, west of the Richelieu River 

and close ta the United States border. The region is predominantly flatlands at low 

altitudes. 

At the time of this study, aIl six farms were ownerjfamily run and medium

sized, but the mix of commodities varied. AIl were full-time farmers, who derived 
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most of their incarne from farming. Sorne eharacteristics of each farm at the start 

of the projeet ar,e listed in Table 2. 

Year 1 Activilies: January through December, 1990 

In the first year, aIl farrners participated in a series of group and individu al 

activities, bath on- and off-farm (Table 3). 

Group aetivities (workshops, fann field days, various forms of networking) 

facilitated information sharing between participating farmers, answering questions 

general to the group, gathering and sharing information with other resouree people, 

and sharing results of trials bath within and outside of the participating group. 

lndividual activities included a series of meetings between each farmer and the 

university co-researcher(s). The aim was ta clarify goals and interests, gather and 

share site-specifie information, discuss site-specifie queries and options, plan 

appropriate trials and other on-farm aetivities, observe and monitor. The farmers 

also read relevant Iiterature, eontaeted other farmers, and conducted on-farrn trials. 

Most of these informaI experiments comprised trial fields or unreplicated strips with 

a control (Fig.11). 



ç ~ '1 

T,ble 2. FanD Descriptions 

Baeqrouad FARMA FARMB FARMC 
Infonnaûoo 

MalO Produtuon Cash crops Cash cropt Beef finishing feedlot 

Cultivalcd Land Base Pnor 10 1990- ISO ha 65 3 ha arable + 
122 ha (10 ha owncd) 28 ha largcly pasture 
1991 - ISS ha (140 ha renlcd) 
(39 ha 12 owncd by 
brolher &. is needcd 
for hay 

Hcrd Invcnlory - - Fimshang 200 
sucrs/yeu 

LaveSlm:k Housing - - East side open barn 
wÎlh slattcd Iloors 

Manure Management A~CSI tG sol id dalry - Llquid 
System manure (no Underground 

adjustmenlS for hquid rCSCVOtr. 
C8U'h) Spreading 15 

50-70 ton/ha every 5· conl!lICtcd. 

6 yeu •• SOOOO-70000 Ilba 
Fail sprcad; usually evcry 4-5 yc:ars. 
onlO hay. plowed FaU sprcad; plowcd. 

Crops grown as a Corn = 450% Corn :.; 85~ Corn = 75% 
percenlagc of arable Wheal = 5" SB :.; 13" SprlDg Ccreal "" Il % 
land base pnor to W. Whcal -- 8% Hay = 2~ AlI =- 14'l 
1990 Bacley = IO~ 

Hay = 32~ 

Wccd Management Chem &. Mcth Chcm &. Mcch Chem &. mech 
(culllvallOn ID corn) (cultlvallon ID com) (culuvlI1Jon an corn) 

-

NOle. HMEC = lugh IDOlsture ear corn; Chem := chemlcal; Mech ::: mechwcal 

FARMD FARME 

Oairy Oalry 

Prior 10 1990 - 86 ha 1990 - 83 ha 
1991 - 35 ha 

1991 - 65 ha 

65 animai URlla 55 animai URlla 

Tie SlIlJI barn Tie Slill barn 
Milkplpeltne Milk pipeline 

PiSlon system. ChalO &. eicvator. 
Sohd manurc Salid manure. 
(no adjustmCOla for EanbcD calCh for 
IiqUld C8U'b). Iiquldl. 
Sprcadlng IR Sprcading is 

cooperation wllb 2 wnuactcd 
other farmen wuh QUIUIliucs 
renlcd machmery undertcrmancd 
51} 60 tons/ha every FaU spre&d; plowcd. 
3-4 yeu •. 
FaU sprcad. plowcd 

Com .. 20% Corn '" 60% 
Barlcy .. 25,;\ Hay "" 40~ 
Hay = 5S9Ii 

Cbem Chcm 

.; 

FARMF 

Oairy 

122 ha 

150 animal unila 

Frcc sWllsl~ 
floorl 
Milk parlour 

Liquid. 
Outdoor rcservoll. 
Spread onto IOrghum 
in Spring. onto \;Om 
in FaU. 

50000-80000 Ilba. 

Corn-
(HMEC) - 34' 
Sorgbum = 9" 
Hay - 57" 

Chcrn &. mocb 
(culuvallon ID corn) 

, 

1 

'- .. -~ 

'" .. 
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Tahle 3. Schedule of Activities • Vear One 
• (Number in hr.lckets denoles huw many of the six participated in each activity) 

~ .. - -- ----

JANUARY FEBRUARY MARCO APRll.. 

Workshop 1 Workshop 2 Workshop 4 
Establl~hJOg group Soil proces~s JO On-Farm Tnals (5) 

1 prlOntl~s and obJtChvc:!> blOloglcal agnculture (3) 
(4) 

Workshop 3 
Altc:mahve Pracllces -
Emphasls Crop RotatIOn 

1 

(6) 

1 

1 

INDIVIDUAL MEETINGS 
(6) 

1 

1 

, FARMER'S PERSONAL RELATED ACTIVITIES (6) 
1 - networkmg wilh other farmers 
1 

- reading appropriate literature 
- attending conferences/seminars/courses 

1 

- conducling on-fann lests 

- system observations and record keeping 

~ 

MAY JUNE 

FIeld Demonstration: 
Finger-WeWer (6) 

Networking: 
Hosted Visitors from 
Macdonald College (5) 

ON-FARM TRIALS 
(6) 

Continued 
~ ... 
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Table 3. Schedule or ActiYiti~ • Year Olle (Conl'd) 
• (Number in brackets denotes how many or the six participated in each activity) 

JULY AUGUST SEPTEMBER OCTOBER 

Field DemonslrallOO' Farm Fidd Day 
On-fann sOli evaluatlOns Green manures (Canner-
(6) hosted) (5) 

Nelworking. Nelworking. Networking. 
Farm lours of Ontano Hosted vI"itors from REAP Hosted vj"ilor" from REAP -
organic lànns (2) - Canada (4) Canada (2) 

NetworklOg. 
Farm tours of rotatlOnal 
grazmg 10 Vc:rmont (1) 

Vldtotaping. 
Green manure taped on one 
partlcipatmg fann (2) 

Video walchlOg 
- Rotallonal grazmg 
- REAP On-Fann Rescarch 

(3) 

1 N DIV 1 D U A L MEE TIN G S (6) 

ON - FAR M TRI A L S (6) 

FAR MER'S PERSONAL REL A T E DAC T 1 VIT 1 E S: 
(6) 

- ndMorking wilb olber fllrmers 
- re.iding appropriate litefllture 
- attending conrerences/seminars/courses 
- small on-rarm tests/systems observations 

L--.. .. _ 

~; 

NOVEMBER DECEMBER 

Workshop 5 
End oC scason evaluation 
(5) 

... ... 
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Fieure 11. On-farm Activities (Informai Experiments) - Year 1. 
\ FARMS .. 

A B C D E F 
Trial Categories 

1. Green Manure 

(a) Sown after harvest of main crop. 
(i) Oil radish X X X X X 
(ii) White mustard X X X 

(b) Interseeded into cereai main crop. 
(i) Red clover X 
(ii) Alsike Clover X 

(c) Ploughdown of buckwheat X 

Il. Corn 1 nterseeds & Mechnanical Weed Control 

(a) Within corn rows at seeding 
(i) Polebeans X X 
(ii) Soybean X 

(b) Between corn rows after cultivation 
i" (grassjlegumesj grass-Iegume mixes) X X 

t 
III. Fertilization Re&imes 

(Reducing fertilization in grain 
corn after hay jlegume ploughdown) X X 

IV. Winter Cereal Survival 

(a) Seeding mixed winter cereais X 
(b) Sown with spring oats as a snow catch X 

V. Mechnaical Weed Control in Soybeans 

Rotary hne X 

VI. Whole Farm Adiustments 

® 
Farm A -Purchased Lely weeder. 
Farm 8 -On a small section of the farm (10 ha) implemented a new rotation 

(Fig.12). 
F~lrm C -Developed and began implementing a new rotation over the entire 

... farm (Fig 12) . 
<1 
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Farmers set up and condueted the trials using their own machinery. ln some 

cases the objectives were general (e.g., gaining experience with a particular practicc 

or technique), and in others more specifie (e.g., generating site-specifie information 

or fulfilling a site-specifie purpose, for example. spreading Iiql1id manure onto an oil 

radish "sponge" in late summer rather than onto corn stubble in the l'ail). 

Year 2: Plannine and Activities. 1991 

Group and individual activities schedl1led for year 2 are presented in Table 4. 

Eaeh farmer elaborated plans for the second year uf transition (and beyond) 

These are presented in Fig.12. Note that eaeh farm plan i!> unique and that a general 

prototype or recipe is not followed (Janke, 1990; Lampkin, 1990b; Patriquin. 1989). 

However, the six farms can be divided into two categories according to the degree 

of restructuring taking place during the second transitional year. Significant 

adjustments within the 1991 farm system are planned for farms A,C,E. Emphasis on 

experimentation, with lesser adjustments at the whole-farm level. are characterbuc 

of farms B,D,F. 

A brief outline of the planning procedure followed on the SIX farms i~ pre~entcd 

in Table 5, and Figs.13, 14, and 15. 



;". I~~~ 

'. aMe 4. l'ianned Schedule of Acli~ilie5 - Ynr T~o 
(NumtH:r ln brackets denolt!> how lIIany of the six participated in nch acli~ity). 

JAN FER 

Workshop 6 
SOlI feruhl y 
and on-f.nm 
nulnc:nl 
cyc1mg (6) 

1 MAReil 

Nel\\'Jrkmg 
CDAQ 
conference 
blO and agr_ 
m Que (4' 
REAP 
conference 
wcc:J 
managemenl 
(2) 

1 APRIL 

Workshop 7 
On-fann 
Ind\s -
prc:pantllOns 
for 1991 (5) 

1 MAY 1 JUNE JULY AUG 

Workshop 8 

• 

Fann FIeld 
Day On
Fann 

•• 
ON-FARM ACTIVITIES 

- \Vhole Fann Acltons 
- Tnals 

(6) 

INDIVIDUAL MEETINGS (6) 

.'ARMERS' PERSONAL RELATED ACTIVITIES (6) 

Ifole_ 
• = topic depended on eyolution of IrouP interests/prioritia 
•• = mOllt prombing trials or the seaSOD 

- nelworking witb other fllrmers/resource people 
- reading appropriate literature 
- attendinl conrerences/seminars/courses 

~. 

SEPT. OCT. 
DEC. 

Workshop 9 

* 
Workshop 
10 
End of 
season 
eva\uallon 

... .. 
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FARMA 

• On-Farm Plans - Year Two 

(A) Whole-Farm Actions 

Adoption of new rotation(s): 
(i) Ecological Rotation 

YI Y2 

H H 

(H) Organic Rotation 

YI Y2 

H H 

I\.elated ad ustments wu tun the s stem: J y 

• Weed Management ~ 

Y3 Y4 TO Y9 

H (C-SB-Winter cereal) 
Planted i.n strips 

Y3 Y4 - Y8/9 

H (a series of spring 
and winter cereals, 
beans, and posslbly 
other crops (e.g , 
buckwheat/flax) 
depending on 
soiJ/field 
characteristics and 
markets 

- Mechanical/cultural weed control, (Lely weeder in cereaJs 1 cultivation in corn) 
+ Herbicide reductions (spot spraying as required in initial years) 

• Fertilization Program 
Synthetic fertilizer reductions based on nutrient budgeting for each field 

• Marketing Adjusttnents 
Exploring new markets 
(producing seeds for reproduction and grain for hurnan consumption) 
Gearing towards organic markets: animallhuman/seed 

Continued 

~. OR = Oil radish; WM = White rnustard; RC = Red clover; AC = Aisike clover; 
H = Hay; SB = Soybean; y = Year; C = Corn 

Nutrient budgeting = taking into account manure contributions (past 3 years), 
legumelhay plowdowns, and sail contributions (Jn the early 
transitional years, sorne top-dressing may be required Field 
responses and farmers experience will be key factors ln 

fertllization programmmg in later years) 

Systemic, Whole-rann plannlnl - Farml A,c,E • 

Emphasb on on-rann nperlmentlUon - Fann, 8,D,F. 
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(8) On-Farm Experimentation - 1991 

(i) Green Manures 

(a) Varying fertilization rates following green manures of 1990 (OR, 
WM, RC,AC) 

(b) 
(c) 

Green manures interseeded into winter cereaJs (AC + Re; hairy vetch) 
Green manures, seeded after cereaJ harvest (OR, WM, OR + WM) 

(ii) Comparing Corn of Varymg Heat Units 

- postpone seeding dates/ "faJse seedbed" for weed control 
- take advantage of warmer soils - (intrinsic fertility and productivity) 

- reduce fenilization rates 

(iii) Manure/Compost 

(a) Making compost windows - dump wagon vs. manure spreader 
(b) Comparing raw manure and compost 

(iv) Weed Management in Soybeans 

• (a) Herbicide vs. Lely weeder 

(v) Conservation Tillage 

IJ 
(a) Try "Mulch-Finisher" 

FARMC 

(A) Whole-Farm Actions 

1. Adoption of a new rotation (continued from year one) 

YI Y2 Y3 Y4 YS 

H H Winter cereal & green manure Corn silage Spring cereaJ 
undersown 

Related adjustments withm the system: 

• Manure Management 

Liquid manure aeration 
Spreading on covered ground ! attention to amounts and timings 

Continued 

Il 
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• Fertilization program 

Synthetic fertilization reduction based on nutrient budgeting for each tield 

• Weed Management 

Cultural - crop rotation / soil coyer (e.g. corn interseeds; green manures)/ later 
seeding dates 
+ Mechanical - primary tillage/cultivation in corn 
Chemical - spot spraying as necessary in initial years 

n. Adoption oC a rotation grazing system (using a Tumble-wheel arrangement) 

In the first year, trying with approximately 100 ste ers 
• Management/market adjustrnents 
• Ration adjustments 

m. Wind powered water pump development (to meet the needs of the animals inslde 
the barn) 

(B) On-Farm E:toerimentation 1991 

(i) Green Manures 

(a) Varying fertilization rates following green manures (OR) of 1990 

6' 

(b) Green manures seeded after winter cereal harvest . compare OR, WM, 
rye and canola mix for possible extended grazing 

ii) Corn SUage Interseeds & Mechanical Cultivauon 

(a) Corn with polebeans sown within the row 
(b) Corn with an annuai claver or ryegrass sown between the rows 

(iii) Winter Cereai Survivai (pending results of Year One) 

(a) Species/varietal mixtures 
(b) Sown with oats (earlier than Year One) as a snow catch 

Contmued 

, 
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FARM E 

(A) Whole Farm Actions 

1 New Orientation of the Farm System 

Farmer is changing the orientation of the farm from dairy production and 
selling corn, to animal breeding/sales combined with dairy production. 
(Decision was based primal'ily on the farmer's work preferences). 

Equipment for corn production has been sold. 

Ali animal concentrate feed will be purchased. 

Farmer wIll concentrate on production of high quaJity forages. 

The possibility of producing certified forage and a small amount of cereal:.i 
came about ooly after having made the primary decision to change the farm's 
orientation. 

Il Adoption of a New Rotation: 

YI Y2 Y3 Y4 

H H H Cereal (and green manures) 

Related adjusttnents within system 

• Fertilization Program 
- synthetic fertùÎZation reductions based on nutrient budgeting for each field 

• Manure Management (storage and handling) 
- studying options 

• Extra straw use in the barn (cleaning two times/day) 

Continued 

13 
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(B) On-Farm Experimentationrrriais 1991 

(i) Manure/Compost 

(a) Making compost windrows 
(b) Varying amounts and timings of manuring to determine optimum 

management 

(ii) Green Manures 

Trying various green manures to determine best "sponge" for collecteu 
Iiquid runoff from manure. 

(iii) Weed Management 

Trial strips without herbicides 

FARMB 

(A) Whole-Farm Adjustments 

1 Adoption of a new rotation on a small section (10 ha) of the farm 

YI Y2 Y3 Y4 YS Y6 Y7 YS 

C SB Cereal (winter/spring) C SB Cereal H H 
+ green manure undersown 

(wmter/ 
spring) 

II Related adjustments within the system: 

• Fertilization Pro gram 
- Synthetic fertIiization reductlons based on nutnent budgeting for each tield 

• Crops 
- Small increases in the amaunt of saybean and hayon the farm 

• Weed Management 
- Herbicide banding combined with mechanical cultlvatlon of aU corn fields 

Contmued 
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(8) On-Farm Experimentation 1991 

(i) VVeed ~anagennent 

(a) Corn 

(b) Soybean-

herbicide banding and varying cultivation regimes 
(various combinations of rotary hoe and cultivation) 
herbicide banding within 30" rows + rotary hoe + 
cultivation vs. 6" rows, sprayed 

(ii) Corn Interseeds - seeded at second cultivation via seedbox attached to 
cultivator 
(a) annual clover/alsike clover 
(b) ryegrass in fields that will be followed by SB 

(iii) Compost - composting municipal leaf collections (smalt scale initially) 

15 

FARMD 

On-Farm Experimentation 1991 

(i) Fertilization Program 

- synthetic fertilization reductions based on nutrient budgeting for each field 

(ii) Green ~anures 

(a) Varying fenilization rates following green manures (VVM, OR) of 
1990 

Ch) Green manures seeded after spring cereal harvest (WM. OR) 

(iii) Corn silage interseeds and mechanical cultivation 

(a) Corn with polebeans sown within the row 

(iv) Weed Management in Corn 

- Cultural control (later seeding date) and mechanical control (primary tillage 
and cultivations) 

Continued 
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FARMF 

(A) Whole-Farm Adjustments 

1 Modification of CUITent Rotation: 
Addition of a cereal and green manure. The main purpose is to have covered ground 
on which to spread liquid manure. 

Yi Y2 Y3 Y4 YS Y6 

H H H Corn Cereal + Corn 
green manure 

H"'Sorghum 

II AdJustments Wlthln the System: 

• Manure Management 
- Liquid manure aeration 
- As much as possible, spreading onto covered ground (attention to amounts 

and timings) 

• Heiffer/dry cow rotational grazing system 

(B) Qn-Farm Experimentationrrrials 1991 

(i) Green Manures 

(a) Varying fertilization rates following green manures (WM, OR) of 
1990 

(b) Green manures seeded after spring cereal harvest (OR, WM) 

(ii) Corn Interseeds & Mechanical CultivatlOn 

(a) AlJlual clovers seeded after 2nd cultivation (no herbicide or herbicide 
banding) 

(iii) Fertilization Regimes 
(a) Testing strips with reduced synthetic fertllization based on nutflent 

budgeting for each field 
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Tahle S. Overview of the Planning Procedure Followed on the Six Case Farms 

Systemic Whole-Farm Planning 
(Supported by on-farm experimentation) 
Farms A, C & E 

1. Vision - envislon a future desirable system 

Emphasis on On-Farm Experimentation 
(With lesser adjustments at the whole-farm 
level) 
Farms B, D & F 

Il. Evaluation of (urrent Situation - (e.g. resource inventory; field histories; areas of 
weakness, primary motivations and objectives) 

III. De'iien a Rotation 

• Mt:et general objectives: 

• 

• 

- meet fann-specific needs (e.g., berd 
requirements/economlcs) 

- soil conservation/enhancement 
- mmimize weed, pest and disl".ase 

outbreaks 
avoid labour bottle-necks 

Choose crops and crop sequence based 
on sound principles of rotation design 
(e.g., Lampkin et al, 1986; Lampkin, 
1990b; Canadian Orgaruc Growers, 
1990) A checkhst (Fig. 15) is a useful 
gUIde Asse:.s eaeh crop ID Iight of 
how Many funetlons li can perform. 
Keep in mind opportumtles; antieipate 
weaknesses and how to overcome 
them; evaluate risks/potentlal benefits 
for fann and support envlronments. 

IV. Implementation: Field-by-Field 
Plannine 

• regroup/renumber tields as necessary. 
• e1aborate more th an one rotation for 

the t'ann If necessary (e.g., "bloek" the 
t'ann according to SOli types, or other 
varyang conditions) 

• Draw up a tield plan (Fig. 13). 
Conslder tield hlstory, condition, 
herbicide residues. Poor fields May 
require corrective measures. This 
glves a flexible time-plan for transition. 

• Remaan tlexible. Next year' S plans 
Jepend on observations, experience, 
tield respon!!e, new ,"fonnatlon and 
OpportuDl tles. 

III. Qn:..Farm Experimentation 

• Expand informai experimentation of 
site-relevant alternative practices, e.g., 
to gain experience; generate site
specifie informatioD, fulfill a site
specifie purpose. 

IV. 

• 

• 

Adjustments Within the Current 
System 
Rotation Adjustments: 
- modify current rotation to integrate 

alternative practices, and increase 
crop diversity 

- initiate a new rotation on a small 
section of the farm 

Modify Current Practiees: 
- crop fertilization and manuring 

plan 
- tillage and weed management 

Continued 

Note. The fanns have been divlded into two categories according to the degree of farm system 
restructuring taking place during the second transitional year. 

17 
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V. Associated Adjustments 

• Crop fertilization and manuring plan: 
prepare a nutrier:. budget (field-by-

'.' field) 
- allocate manure to appropriate 

points in the rotation 
amounts/timing/onto covered. 
ground 

- efficieney of storage and handling 
(compost, aerate) 
red.uce synthetie fertilizers based on 
nutrient budgeting and field 
response 

- organie fertilization is an option in 
early years until soil organisms and 
cycles are functioning optimally 

• Tillage and Weed Management: 
emphasize culturallmecharucal weed 
management 

- attention to timing of operations and 
fertility-weed interrelations 

• Ration Adjustments: 
ration reformulation in light of new 
crops 

• Market Adjustments: 
- seouting new markets in Iight of 

,o. new crops 

• Labour, Machinery, Equipment 
",1 

Requirements: 
- avoid labour bottlenecks 
- use availablelborrowed maehinery 

in early "trial" years 
- check available storage faeilities 

• Finaneial Implications 

VI. The Livestock Enterprise 

(None of the participating farmers irutiated 
changes at this early stage, except Farm C -
rotational grazing ".vith reduced confinement 
feeding for part of the herd). 

VII. On-Farm Experimentation 

• Expand informaI experimentation of site-
relevant alternative praetices, e. g., to gain 
experienee, generate site-specifie information, 
fulfil a site-specifie purpose. 

-
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Fia:ure 13. Jmplt:lllentillg the Rotation - A .. ïeld X Tilile 1\1Ktrix ror FlirlD C 

r-- -TrllMilion Ye..r 

Fit:ld 0 1 2 3 4 S 6 
Numbers i 

1 Coro !'!!!9_ Corn HlIIrley Alrllira A Irlll ra \Violer cereal 
(grt.'t!1l manure) (i~t;rseeds) {undersown) (green man ure) 

2 Corn .ÇC!!~_ Ollrley A 1 r.ti fa Alfllifa Win ter c:ert'als Corn 
(inh:rsee<h) {undersown} (green 

manures) 

3 A Corn Harley Alrdlrlll Alrdlra Corn Barley Alrllira 
(undersown) 'IIndersownl 

B Oals Alfdlfa 
(undenown) 

4 A Odb Alfitlfa Winler Cereals 
(IInder~own~ ûtrt.'t!n manure) Corn Barley Alfalfa A!!!!!! 

B lIay Corn Barley (in terseeds) (undersown) 
~ëèii ïllllllure) 

S Corn Burley A!fu!f! Alfalfa \Vinter Cere .. ts Corn Buley -(underltown) (green man ure) (undersown) 

l"f'atures of Ihe New Rotation: 

1. Inc:relilted crop diver!lity; sefjllenced to enh8nc:e the soil raOllri!e and IDinimi:le weeds 
2. Increliltefi soil cover 
3. Roouced u!le of row crop!> 
4. Incrt:ll!>ed rdidnce on bigh quality forage (integration with rotational grazing) 
5. Win ter (ereal folluwed by grt.'t!n 1I1111111re ~l't.'ded ailler (ereal harvf:\l (!toil (over: reduced erosion, redllced nutrient Joss, wl't.'d competition, sponge for 

liquid lIlallure) 
6. Short perennilal forage period (nitrogen faxation; higla qU81ity feed; avoid perennial weed buildnp) 

Nole. DII!>hed underlinill& illdiclltc. InUlllilion bas beglln 
Underlinin& indÎCates transition IIccording to or J8nÎC standard!> of certincation has beglln 
DCluhle IInderlining indicatc. transition is complded (according to standards of certirlCation (OCIB, 1990- 1991) ... ... 
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Fieure 14. Plan 01 the Redesigned Crop Rotation for Farm C. 

(Adapted from Cuadian Organie Growers, 1990). 

FIELD NUMBERS 1 

VEAR SEASON 1 2 3a r 3b 4a 1 4b 

l Spou, 
Summer 

car10y corn barielf alfaH. corn 

FaU IIreefi intera.ed .. ,'\ 

Willler manur. ~\\\\\,{~\ t\\b.~re lIoil~ wlnter' 

2. Spriog 
coreal. bor1elf corn 

b4l'loV alta!!e ollalla 

Summer 
FaU tnterll •• d "reen araen 

Wioter l\bar; 'aoi~ l114nure _nure 
. 

3. Spong carloy corn 

Summ~r 
01 fo lto 

Fall lnteraeed 

Winlc:r t\\\\\,\b~r~, ~c{90,.\\\ \~ 

4. Spriug corn bal'hy 
Summcr . 

FaU 
altalta 

lntereood 

Winter wlnter ~\~~~&~ coraa1 

5. Spring bariey altalta 
Surumer 
FaU aroen 
Winter ..,intor 

lIlonure 
coreel 

6. Spong Corn "ltalt .. 
Sumnu:r 
Foll ireon lntoraoed 

Wlnlèr mo.nUl'e 
~\b~r~\ e~1_1\ 

winter coreal 
l -_.-

, 

5 

boriey 

. 

olfelta 

wlnter 
cere .. l 

Ilreen 

_nure 

corn 

intereoad 

&.~~~ ,~~~~, 
bar1.ol( 

altalt. 

;;: 
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( 
Figure 15. Rotation CheckJist. 

(Adapted from Canadian Organic Growers, 1990; Lampkin et al., 1986; 

MacRae et al., 1990b) 

Do deep-rooted crops (e.g., alfalfa) follow shallow rooted crops (e.g., 

spring cereal)? 

Do crops with high root biomass (e.g., winter rye) alternate with those 

with low root biomass (e.g., soybeans)? 

Do nitrogen-fixers (e.g., alfalfa; clover) altemate with high nitrogen 

feeders (e.g., winter wheat)? 

Do slow growing crops (e.g., corn) follow weed suppressing crops (e.g., 

buckwheat; white mustard)? 

Have adequate green manure and/or cover crops (e.g., oil radish; white 

mustard) been incorporated into the rotation to sustain fertility and 

maximize sail caver /minimize erosion? 

Do warm season (e.g., soybeans; corn) and cool season crops (e.g., 

winter cereals; brassicas) altemate, to disrupt weed cycles? 

Are there breaks between crops t;,al lay suffer the same diseases or 

pests? 

Do the crops allow for effective use of the existing farm machinery and 

labour? 

Does the rotation meet livestock feed requirements, i.e., prote in and 

energy self-sufficiency? 
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Discussion 

Factors influencine plan development 

The plan for each farm during the second year was influenced mainly hy 

the farmer's interests, the farm's characteristics, and the outcome of the first year's 

experiences (Fig. 16). 

Figure 16: The Primary Factors Influencing Farm Planning for the Six Case Farms 

in the Second Transitional Year. 

1 OUTCOMES OF YEAR ONE l 
New Information 

(InternaI & ExternaI) 
• observing the farm system 
• year one trials 
• observing other fé."m systems 
• understanding principles 

(agronomie/ organic) 

Early Evolution of Farmer Profile 

• confidence/motivation 
• changes in farmers interests 

Soils 
Biotic factors 

Climatic factors 
Physical factors 
Human factors 

1 FARM-SPECIFIC CHARACTERISTICS / CURRENT SITUATION 1 
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Assuming that bath positive and negative, and unexpected outcomes can influence 

planning, farmers were asked in individual interviews ta comment on the remarkable or 

infiuentiaJ outcomes of the first year that affected their planning for year 2 (Table 6). New 

information, both internai (e.g., information about the current farming system coming from 

observation and trials) and external information (e.g.,increased understanding of 

agronomic/organic farming principles and alternative practices as witnessed on other farms) 

figure prominently. Also remarkable is the change that took place at the personal level 

after only one year, i.e., farmers commented on their increased confidence and motivation. 

Negative (or disappointing) trial results from year 1, albeit small-scale, did not lower 

enthusiam for involvement in subsequent trials. 

Scale of activities - The shift to whole-fann plannine 

On-farm activities of year 1 were confined largely to small-scale trials of known 

techniques. Planned activities for year 2, however, incorporate significant restructuring 

(farm r A,C,E) or preJiminary adjustments at the whole-farm level (farms B,D,F). These 

are combined with trials of expanding scope (Fig. 17). 

Figure 17: The Changing Scale of On-farm Activities in the First Two Transitional 

Years. ----------------.-------------------------------------------------

Indlvldual MeetlnlS 
Group Wor1:shops 
Penona! Actions 

QUTCOMES 
-Triai results 
-Faon evolutlon 
- Fumer evolutJon 

) 

/ 

Yeu One 

TRIALS 

Wbole (mn 

~umial 

Yeu Two 

WHOlE FARM 
PLANNING 

TRIALS 
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rable f. OutcOlDes o( year one imp8Ctiq 00 p1aD11Ù11 (or year two " 
rarmer Responses (Farlpbrased) 

FARM Positife Outcomes o( lbe fint Yell' AffeclÎnl PIaau1ÏJII 
for Vear l'wo 

A New Inlo IElIt/lotl 
" lelmmg !IOrne of the princip le. of orglntC rlnmng 
- leanlmg thl' there il life ln the sail Wlth which wc hlve 10 

live in hannony 
New 10(0 {ElItl 
- increased undemandlOg of pracliees (confirmed by seeing 
other flrms/flrmers) 
New Inlo {Inti 

- resulls of tnlls 
P,nonal "rorde 
- increased msptralion and confidence 

8 New Info (Elit/loti 
- the realizallon thal 1 put much more f.rtlh7er than the 

majonly of farmees in the uea 
New Info (Elit) 
- increased undersl.lnding of the soil from reading and from 

our diSCUSSions 
New Info (Int) 
- resulls of tn.ls (partlcularly fcrtllizallon regimes) 

C New Inlo {ElItl 
readmgs and Inp. 10 orgamc fanns have been very 

Important 
New Inlo (Inll 
- lrial resulls (p3rttCularly weed conlrol in corn w,!.houi 
hemlcldes) 
Personal Prorale 
- mcreased confidence and delermtnallOn We are les. 
fearM Il doe,,,'t mlUer whal other, say, thi. is what wc 
wanllO do 

D New Inlo {ElItl 
- Icammg some theoretical pnnciples 
New lofo {Inl) 
- lrial reluits (partlcularly weed control m corn wi!.houl 
herbicides and high protem stlage with polebean mtersecds) 
Personol Prome 
- hy perfonnmg a few tnals, 1 proved 10 myself eco-
pAclices ue possible Trymg \hi"g! myself has IOcreased 
my motivallon 
- my mentahly towards eco-agr is changmg 

E New Info (Ext) 
- 1 can sec thal ecologlcaland organic agnculture are in the 
realm of the posslblc 
Personal Prome 
- realized 1 am nol as "bad" as some people 

r New Info {Extllnll 

- Over the lasl couple oÎ years we have become more aware 
!.hat Ole can "do better", for e~ample ln tenns of .011 
conservahon New mfonnallOn (frorn numcrou. sources) 
has opened our eyes Aiso we have done weil ln 
conservation ronlesl! 

oll! Int = mtemal (mforma'ion generaled on-lilrm) 
Exl = exlernal (mfonnalton commg frorn off-fann) 

, 

Neaatite Outcomes lor the fini Ye ... AITKtinc Plaauina 
lor YearTwo 

---

New Inlo Ont) 
- poor Inll re'lIlts for corn mlcr,.ed~ (hlll 1 w,lI Iry Ihern 

Igain bec.use l'm sure ,1 was the Itm"'g thal was 00) 

--
NeVi Inro (Int) 

poor Inal re.ulls w,th .. oyhean tnler~eeded min enrn It 
doc.n'lli! weil IR the sY'lcrn (il'. slow 10 .ccd, ... cm. In 
compele, but more partlcularly, il IS difficlllt ln harvesl) 
However. polehea". secm 10 have resl pOlenllal .. n l'd 
rather conltnue Wlth the polebeens and forgel the soybeans 

New Inlo {ElItllntl 
- the rellization of the quahly and richneu of manllre 88 1 

reBOurce il bOlh l "imulu. and a frualralllln 
how can 1 work beller w,th Il? 1 have 10 keep on 

researching thi. Olle 

New Info (Int} 
- 1 am nol impresscd Wlth ha,ry velch and ryegra •• 88 • 

fotlgc 

New Info {Inti 
- poor lnal resulls Wllh green rnanure wa. due 10 laIe 
seedings Ind lodged oals Wc wlnl 10 try lhis IgalO 
becau.e we havc .ecn \he better re,uU. on ol1ler farmA, Ind 
is a good place 10 pUI our hquld rnanure (bul wc 'II seed 
aller barley mstead of oats) 
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Three of the six farms (Carms A,C,E) have taken a more systemic approach in 

Ille <;econd year (Fig.12). They have developed site specifie rotations designed to 

meet their on-farm needs, and promote rehabîlitation within the system in terms of 

on-farrn nu trient cycJing/recycling, weed and pest control, and soil 

cllhancernent/conservation. These are ultimately aimed at long-term environmental 

lllaintenance, and bjological and Cinancial stability. The new rotations incorporate 

changes in Certility and manllre management, cultural practices, and in sorne cases 

(farrns A,C) changes in marketing strategy. 

The lime i twill take to implement the complete rotation over the entire Carm is 

dependant on site-specifie considerations (e.g., current field/soil conditions; herbicide 

residues); the responses of various fields each year; the ease of acquiring new skills 

( 
(e g., timing of field operations); and new information from 'Jutside and from within 

the system (Andrews et al., 1990; Doran & Werner, 1990; Lampkin 1990a, 1990b; 

MacRae et al., 1990b). Initial transition plans are, therefore, flexible and subject to 

adjllstmellt A plan for implementing a new rotation (farm C) is presented in Fig. 

U. Ali farmers have chosen to gradually withdraw synthe tic inputs over the entire 

farm, wi th "cold turkey" on a minority of fields (or trial strips) that were judged 

capable of immediate transition. Criteria used in this jlldgement included a soil 

<lllalysis. a soil profile examination (Soltner, 1988), a Bourguignon soil test 

(Bourgu ignon, 1990), the field's history (previous crops and herbicide use), the crop 

tn be grown, and the farmer's experience with the partkular field. Three farms 

(A,C.E) me progressing toward organic certification. It is not being suggested that 

{ 
1 

certified organic farming is the equivalent to sustainable farming. The point, rather, 
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is that the decision to meet the organic standards of certification, \Vith the 

considerable restructuring this requires within the current system, demonstrates a 

significant and more demanding step being taken in the transition to more 

suswinable farming. 

Changes on the three remaining farms (farms B,O,F) involve lesser adjustmellts 

to the present farming system. Reducing synthetic input use (fertilizcrs ami 

herbicides) remain the primary objective. Whole-farm adjustments include sorne 

modifications of the current rotation, and fertility and manurc management system" 

Trials (expanded on ail sLx farms over year 1) comprise rnec1mnic:J.11 cultural wccd 

management, green manures, interseeds, and fertilization regimes. 
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A Conceptual Interpretation 

Fi2ure 18. Experience and Feedback - A Conceptual Interpretation. 

EXTERNAL INFORMATION 

(-,-- =- --·.ffi:= -= -~-----'-=- ::. -::. -=- -= = :: --- -:.. -::.. :: =---=.:;- - - ~ :r-- -- ---:----------~ J, 
, 

, 1 Year 1 Year 2 Year 3 Year 4 

" l' - - - - ..... - - - - - - - - - - - - - -- - - - - -
Gathering internai information (observation/trials) 

Evolving farm system 
f---- ----- - - -----

1 
l, l 
l, .... 

Plans J 

Activities 
& Trials 

r;:.-1 . 

Modified 
Plans 

Activities 
& Trials 

i 
1 

l \ --~' - - - - -' .. -- --

Plans 1 

Modified 
Plans 

Activities 
& Trials 

1 
1 
1 
1 
1 

,/ 

\..----- ------ -- -----

- - - --

~ Plans J 

, 

Modified 
Plans 

lA ... ctlVlties 

& Trials 

1 
1 
1 
1 
1 

1 
--_/ 

Note. Varying arrow sizes under "Extemallnformation" iIIustrate that the need for 

external information inputs decreases with time; information output increases with 

time; external information inputs may eventually balance with information inputs. 
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Whether the farm is in transition (via organics) toward a sustainable system, or 

simply is in transition to a system less dependant on synthetic inputs, an important 

feedback mechanism appears to be at play (Fig. 18) wherehy: 

1- Each year's experiences offer feedback that will modify the plans for the following 

year. 

2- Seeking external (off-farm) information is a part of this feedback mechanisl11. 

This is particularly important in the early years when both ecological principles and 

alternative practices are "new" to farmers. It may take on a lesser importance in 

later years a~ these principLes and practices become "known". 

3- InternaI (on-farm) information generation is a constant input to guide farnl 

management throughout transition, its importance possibly increasing over time. 

(Also, it may become a valu able source of information for other transitional farmers 

within the region with similar circumstances. Smalt on-farm demonstratiom in the 

first year may te ad to increased and more diverse forms of farmer-farmer 

communication as the transition proceeds). 

4- Ail of the above contribute to the evolution of the farm system. 

Part 2: Farmer Profiles 

The program of on-farm activities for year 1, which were confined largely to 

small-scale trials of known techniques, was expanded considerably on most farms in 

year 2 to incorporate systemic planning and include developments at the whole-farm 

level. Reasoning behind this progression, however, cannot simply be attributed to 

"Iinear" cause and effect phenomena, e.g., information + experience --. increased 
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confidence and motivation -t expansion of appropriate activities. Rather, it seemed 

to be a result of experientiallearning, and cyclical patterns of action and reflection 

hv the participants (Bawden et al., 1984; Freire, 1970; Kolb, 1984; Nault, 1991). This 

also led to an evolution within the "farmer profile". 

ln Section l, this evolution is examined in terms of vision, creativity in planning 

and problem solving, and value adjustments. Section 2 focuses on the design 

principles used by the farmers in planning, and on the impacts of real and perceived 

rec;traÎnÎng forces hindering the transition process. 

These "farmer profiles" are presented to ilIustrate how each farmer's "habits of 

Illind" may influence farm evolution toward sustainability. 

Section 1 

( Vision and Creative Approaches to Planning and Problem Solving 

1 n Chapter 2 it was argued that a main driving force in the design and 

development of a sustainable system is the ability to envision a future, more desirable 

system (Brown et al., 1990; Fritz, 1989; Hill, 1980a, 1980b, 1991; Robinson et al., 

1 ()90; Savory, 1988). This preliminary vision, which serves as a starting point, evolves 

\Vith lime and experience. Reconciling the vision with the current situation, which 

Illust he clearly perceived, becomes the creative task of the "creator", in this case the 

l,II 111er in transition. Fritz (1989) equates this reconciliation with acknowledging a 

"structural tension" (p.1lS) between the two, Le., a discrepancy that seeks resolution. 

This discrepancy is considered a positive force. It contains the energy that enables 

the creation of the desired result, e.g., it enables the farmer to plan and act 

appropriately 
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Figure 19. Uniting Vision and Current Situation: The Creative Process of Planning 

and Action. 

(Adapted from Fritz, 1989, p.115) 

VISION 
Appropriate 

STRUCTURAL Planning and 
TENSION Action 

CURRENT 

- - -- - - - --, 
: The Result , 
1 we want to ' 
: create 

----~(e.g .• 
1 . bl ' t sustalOa e 1 

1 farm system) : 

'- -- -- - --' , 
1 

1 1 
, 

SITUATION 1 1 
1 1 
1 1 . / .- - - - - - - - - - - - ... - - - - - - - - - - - -- -- - - - - - - - - - - - --

This conceptual framework (Fig. 19), which assumes that appropriate planning 

and action stem from the capacity to creatively seek resolution between a benign 

vision of a desirable future sustainable system and a candid acknowledgement of the 

current situation, served as the basis for commentary on the participating farmers' 

influence on the progression of their farms toward sustainability. A central question 

was, "to what extent can farmers express, during a facilitation process, a vision of a 

future, more desirable system?" A1so, at this early stage of transition, what type of 

approaches are farmers using to seek resolution between the current situation amI 

the system they hope to create? 

Methodology 

1- Im.lividual meetings were he Id with each participating farmer. ll1ese combined 

semi-formal interviews with informai discussion. Answers to a previously 

completed questionnaire also served as a relerenre point at each interview. Ali 



Il 

responses were recorded as written notes. Two interviewer-researchers were 

present at each meeting. 

2- During the interview, each farmer was invited to share his vision of what he 

would like his farm to look Iike - what results he would Iike to see - within the 

next several years. Time periods were left flexible and open to farmer comment. 

Each farmer was then asked to comment on hi~ current situation, e.g., farm 

resources, relative strengths and weaknesc;es of each; priorities. Plans were 

elaborated for the upcoming season, and beyond (Fig. 12, Part 1). The current 

situation and possible plans for the upcoming season had been previously 

discussed and recorded as field notes. These also served as a reference and 

starting point. A main purpose of these "vision" meetings was to consolidate the 

farmers' plans. 

3- The framework used for analyzing the farmers' responses was adapted from Hill 

(1980a, 1980b, 1986) and Fritz (1989), (Fig. 20). It consists of four categories that 

define a benign, sustainable vision (clarity, holistic outlook, lIme orientation, and 

psychological state), combined with two categories relating to (i) the creativity 

of the planning and problem solving approach, and (ii) the potential 

slIstainability of the plans for the upcoming season, as influenced by the 

dominant problem solving strategy. Fritz's (1989) "10 methods of choosing" are 

incIuded in Fig.20 as a useful guide for determining where farmers place the 

"power" of their choices. Each category is accompanied by a list of indicator 
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Fieure 20. A Framework for Assesssing Vision and Approaches to Planning and Problem Solving 
(Largely adapted from Hill 19803; 1980b, 1986; and Fritz 1989) 

CLARITV 
~ ·0 

eclear .unclear/confused 
.specificldefined .conceptuallgeneral 
econsistent/coherent epiecemeal 

TIME ORIENTATION 
'0 1 '0 
.long-term & short-term .short-term 
epœsent (& future) epast/future 

VISION 

HOLISTIC OUTLOOK 

10' .0 

• holistic • partial/component 
ebroad .narrow focus 
e interactive e speciaized/l inear 
ehetergenistic ehomogenistic 
• comprehensive • fragmentary /incomplete 
echanging/evolving eunchanging/reactionary 
eretlects awaren<!Ss and concern enarrow focus on farm 
tor support systems resources 

PSYCHOLOGICAL ORIENTATION 
ID. 10 
econfident e fearfullfrustrated 
eresponsible 
egentle 
.open 
eself reliant/self determination 
erational 

·motivated 
• enthusiastic 
·committed 
ehopeful 
.inspireà 
.Joyful 
.positive "what do 1 want" 
e~omfortable Wlth complexity 
eflexible 

eirresponsbilelblaming 
eangry/violent 
• close<! 
evulnerable/dependent 
e irrational 

.obligated 
eapathetic 
e "only involved" 
edelIparate/apathetil.: 
.forceà 
edepressed 
enegative "what 1 don't want" 

.uncomfortable/wary 
e infleXible 

Continuèd 

::: 
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Fil!lJr~20. (Cont'd) CREATIVE PLANNING AND APPROACH TO PROBLEI\f SOLVING 

Creative/Reactive Approach 
~a .0 
innovative (invention) conservative (convention) 
evolving 
pro-active 

indlvldual creatlvity 
Imagining more de!.lrable future!. 

linear 
reactive 

institutional culture 
projecting from present trends/adjustments 

Dominant Problem Solving Strategy (DPS): 
Sustainable Nonsustainable 
'0 1 1 0 
preventative (cau~es) curative (symptoms) 

complex simple 
- multiple - mono-view 
- symbiotic/synerglstic cybernetic - competitive/isolated 
- nonlmear/cyclicallfeedback - Iinear/open tlows/leakage 
indirect direct 
bioecological/socia! 
knowledge and skills 

unique local responses 10 unique local situations 
long-term 
conserving, harmonious 

flexible 
evolving 

physio-chemical 
technology é'.nd purchased inputs 
patterns, packages, uniformity 
short-term 
exploiting/dominating/consumptive 

rigid/intlexible 
degenerating 

Fntz'SMetliOdS orClloosina: 

1. 
2. 
3. 
4. 
5. 
6. 

7. 
8. 
9. 

Choice by limitation (choosing only what is possible or reasonable). 
Choice by indirectness (choosing process instead of result). 
Choice by elimmation (choosing the "remaining" option). 
Choice by default ("choosing" not to make a choice). 
Conditional choice (imposing preconditions on choice). 
Choice by reaction (choice designed to reduce discomfort/conflict/pressure). 

Choke by consensus (choosing what everyone else is doing). 
ChoÏce by adverse possession (based on hazy metaphysics). 
Choosing negative results (choosing "what 1 don't wantn). 

pISi<. 

ca ... 

,>0.0:,.':1 
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words and a numerical seale. These were used when recording the interviews. 

Interviews were analyzed by associating farmer's rcsponse!' to the indieators 

within each category, and then assigning a relative score on the scale. I3ecause a 

fairly arbitrary starting point was chosen, scores are relative (i.e .. comparable) within 

the group, but they do not reflect scoring against sorne theoretical sustainahle or 

unsustainable focal point. 

Results and Discussion 

Results of the analysis are shown in Table 7. 

Farmers differ in their capacity ta envision future sustainable systems and in their 

approaches to planning and problem solving. For example: 

- farmer B has a fairly dear vision of a future system (score 7). Howevcr, both 

the vision and the farm plan appear otherwise weak in terms of potential 

sustainability (scores between 1 and 4). 

- Farmer Chas a clear vision of a future system (score 8), and a creative 

approach ta planning and problem solving (score 8). Slightly lower :-,cores in 

"holistic outlook" (score 6) and "sustainability" of the plan (DPS '1core 6) 

indicate that more progress could be made in the!:'e areas. Studying the list 

of indicator words for these two categories (Fig.20) may help the farmer 

recognize opportunities for enabling such progress. 

- Farmer D does not yet have a clear vision for the future (:-,core 2). Equally, 

approaches ta planning and problem solving tend ta be more reactive than 



,'. 

-

85 

creative (score 3), and current plans do not retlect high levels of potential 

sustainability (DPS score 3). 

The purpose of this exercise is neither to praise nor denounce farmers' visions 

and approaches ta planning and problem solving as appropriate or inappropriatc. 

Rather, the usefulness of the exercise lies in its potential as a tool for pinpointing 

areas where progress can be made. 

It is up to each individual to respond as he wishes to such information. For 

example, ail farmers received their lowest scores in the category "holistic outlook". 

This suggests a broadened, more systemic outlook would bene fit the developmcllt of 

a sustainable farm plan. Similarly, aU farmers received relatively lower scores in the 

"sustainability" category for their proposed plans. Indicator words within this category 

refleet awareness and understanding of the principles of sustainable systems. Results 

reflect. therefore, that to increase the potential sustainability of their planned future 

system, aU six farmers may benefit by gaining a better understanding of these 

concepts. 
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Ta hie 7. Vision and Approach to Planning and Problem Solving: 

( Interview Analysis ResuUs 

Farmer's Score 

VISION 10 9 8 7 6 5 4 3 2 1 

Clarity C B,E A F D 

Holistic C E A F D B 
Outlook 

Time - A,C F D B 
Orientation E 

Psychological A,C E F 0 B 
State 

CREATIVE 
PLANNING 
& PROBLEM 

SOLVING 

( 
Creative/ C A,E F B.D 
Reactive 

DPS: 
Sustainable / C A D,F B,E 
N onsustai nable 

Fritz (1989) suggests that the following three stages are involved in the creative 

process, which is cycIical: germination. where we make choices about desired results, 

and where our methods of choosing reflect our level of 

emf'owerment/disempowerment; assimilation, where we ultimately embrace that 

which we want to create; this has an internaI phase - embracing the creation 

il1wardly - and an external phase during which as the creation expresses itself 

olltwarùly; and completion, the full and total accomplishment of the desired result. 

( 
This is followed by new germination ideas and the cycle continues (Fig. 21). 



Figure 21. The Threefold Stages of the Creative Cycle. 

(Adapted from Fritz, 1989) 

,.....----~ GERMINATION t-------__ 

Il 

With r~spect ta these stages, it was apparent that different farmers were at 

different stage in the creative cycle. For example, [armers A and C appear to he 

beyond the "germination" stage. Their ability to articulate a benign future vision and 

develop an appropriate plan lJased on the current situation places them at sorne 

point in the external phase of the "assimilation" stage. Results for farmer D, who was 

concerned with "choice" and experimenting with possibilities. suggest placement 

within the "germination" phase. 

These two frameworks (Figs.19 and 20) are powerful tools for "situating" farmers 

- making clearer those elements of the farmer's profile (ability to envision. choose 

and plan effectively) that may ultimately affect the farm's evo!ution toward 

sustainability. These frameworks are here regarded as cssential tools that could be 

further developed for effective extension in sustainable agriculture. 



Value Adjustments 

In Chapter 2 it was proposed that certain value adjustments within society will 

be required to develop sustainable societies and agricultural systems (Burkhardt, 

1989; Hill, 1982,1991; Milbrath, 1989,1990; Savory, 1988). 

Early on in the transition process, it is probably harder for farmers ta admit to 

having made any conscious changes or adjustments in their values concerning (i) 

nature and (ii) society. 

Methodolo2Y 

In the aforementioned interviews, most farmers were asked ta comment on (i) 

their relationship with nature, and if and how this has changed since their transition 

begun, and (ii) their own raIe, as they see it, in society, and whether or not this has 

{ 
changed. 

Field notes were consulted for supporting evidence. 

Comprehensive frameworks exist that comprise a variety of quality of life factors 

and possible indicators of how each are valued within society (Homback et al., 1973). 

The following simplified framework (Table 8) was used as a guide for analyzing 

farmer's responses. Farmer's statements and past field notes were scanned for 

examples that couid easily be associated with the list of indicator words under each 

of the two broad categories (Table 8), and preliminary conclusions were drawn. 
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Table 8. A Framework for Evaluating Farmer's Value Adjustments With Regard 
ta Nature and Society 
(Adapted largely from Milbrath, 1989, 1990; Hill, 1980a, 1980b, 1991) 

CHANGING VALUES AND BELIEFS: 

With Re2ard To Nature 

Respect for and valuing of natural 
systems 

Increased contact with and 
understanding of naturai processes 
(Iearning about nature's processes and 
cycles) 

Supportive, harmonious, cooperative 
relations with nature 

Sensitive to needs of other species 

Recognition of natural limits 

Actions limited by natural laws 

Ecocentric 

With Reeard to Society 

Generalized compassion toward other 
people and future generations 
(considerate of their needs) 

Responsibility for quality of 
producejenvironment/rural aesthetics 

Cooperation/participation 

Rural-urban linkages /farmer-consu mer 
linkages 

Self actualization and other quality of 
Iife factors 

Global equity and social justice 

Humanistic 
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Results and Discussion 

Selectcd paraphrased staternents (recorded during the interview session and 

~upportcd by ~imilar comments in previous field notes) are provided to illustrate the 

farmer's (E'91) attitude to nature and society (Table 9). In most cases the 

~tatements have been translated from French. 

The farmer's high level of participation in the project indicates that each 

Ilarbours environmental concerns relating to CUITent production rnethods, and is 

willing to take steps toward adopting more ecolcgically-sound methods. The purpose 

of this excrcise wa~ therefore, to explore farmer's conscious evaluation of their roles 

regarding nature and societj beyond the farm gate, and to explore the related value 

adjustments that may have arisen over the past year. 

At this early stage in the transition pro cess, conscious value adjustments do not 

figuft" prominently. The need for more harmonious relationships with nature was 

mentioned by fO'lf farmers. AlI farmers aIluded to their desire to be more 

conserving and less polluting to nature. Adjustments regarding societal values are 

not yet evidenced. 

Thcse re~ults seem to support an emerging trend throughout the study. At this 

carly stage in the transition process, an holistic outlook of a farming system 

supported by an environmental or natural support system and a social support system 

(Chapter 2, Fig.8) is not consciously acknowledged. Working with, and 

li nderstanding of natural processes appears fairly elusive. Humanistic concerns 

appear limited to a responsibility for the quality of their produce and, in sorne cases, 

r 
~onservation for future generations, but not for the total environrnent and aIl of its 
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Table'. E.ideoce 01 the Value Alijustuaeats of lbe rartic:ipatio, Fanuen 
(Panpbrased 1 .... IDdi.iduai Meedap) 

NA1'llltE 

SOClE fV 

FARMA 

(NIA) 

ln Ibe pul year 1 hlve 
lelmed 1/.11 Ibere il IIfe m 
the 10.1 and 1/.11 wc mUII live 
III hannony wllb il Wc hlve 

10 lelm 10 work wilb nllure 
rather than exploll .1. 

NIA 

rARMO 

1 have cllvironmc""1 1°111 ill 
Ibll 1 do 1101 wlnllo pollule 
the Ilnd 1 worlt on 
lIowever, nol only .1 01011 of 
my 1111.1 renled, bul urban 

explnlloll Ind plln. for 
IOdullnal pub w.1I hlve 
rclched theac Ilndl within len 
yelra. 50, in my CliC, l "'lU 
ule Ibll Ilnd more 10 my 
Idvlntage, whlle 1 have Il, 
bomg clreful mllnly aboui 
poUullon, bui nol n:ally 50.1 
conlervluon 

Nllure Il Ilronger Iban Ille 
IOmelime. IIunlt, ",.th areli 
Clplc.ly for regenerlllon, 1 
don'Ilhink. my currenl 

ICllolI. tee 100 hannful 

NIA 
ImpOr1'lIce of produc,"g 1 
IlIgh qu.llly proJucl 

FARMe 
1 would hk.e 10 ace more 

blmloniou. relallona ",ilh 
nalure Nllure lendl 10 
bllince ilself.f you don'I 
dCllro)' Il (e ,., foxc. hep 

Ibe woodchucb under 
conlrol) 1I0wever, 
.omel.me. Ibi. bccomCl 1 

blnle wllh aociCI)', becluac 
people aeound don'I w.nl 10 
lee the foxCl! 

1 hlve becomc mu ch more 
Iware of the nealuve effecl. 
oC ml' own prlclite., .uch .. 
Chellllc.1 fertlhzcr ovenue, 
.nd .m IClina on th •• 
Iwarellell Sorne of Il.e 

Ihllla' wc do (e a , 

wlmlbreah) Ire more 
consc,oully done for the 
m.crocllmal. of our own 
cropt .1111 

11.ere 1. 1 need for chaogmg 
v.lue •• nd '1I.lu.!e •• n aoc.ely 
as l ",holo 
• FlrmlOglCood producllon 
doe.n'I le.rn 10 b. vllonze.! 
by aoclely Wc arc followlng 
our cholen p.th more for our 
own lelf-IIli.rlcuon The 
1 •• lbrIlC. of Ibe f.rm Ind 
prc:SCrvIUO!l .cernl .mpor1anl 
10 ua, bull haven'I 
consc.ouslx thoughl 1 WII 

doing il for olb.ra conllng 

Inlo Üle fulure 

_'.!.!~ • l''JI,,.ICS th.1 Ihe rcsronse , ... Ji .. n .ner the re.eucher rrobcd the farmer" oulloak on Iiilrolcrn--aoci.ly Il e.ch of 
1\ (,,,,.J ~H~.,JU ... ctll) ~)JI anJ ur CI\"l(ultn\~nl \:un~cr,..lIùn fur Fulure gcneral1ous, III) upL.ecp u( rurallaodscapc ac.lhch';l • 

N, 0\. Nol aw..e.J ln Ihe Inlen, ." .... 

(M,'~I l<-,P'''''c, h:l\ c t>ccn Irl1Jl.latcJ irüm Fron.:h) 

FARMD 

Silice Ibe war, agriculture hu 
bccorne ln induslry, Ind wc 
have 1081 respecl for nalure 
Eco'lgr w.1I slowly ra.se our 
awucllcss oC lIalurc Bul 
IOmcllrnea 10 producc wc are 
liahling Igain'I nalure 

Pollullon from mlnure u 
IOmcthing 10 worle on 

The rural cO/llrnunlly hll 
changed Bcfore ail evenl. 
were pl.nned around farmera 
worll; houra Now wc arc • 
minonl)' - allllO .co·.gr 
even mOle of a minonly 

• My role Il 10 produc.: 
agncuhural praducc Il l.11 
Ind as OIlurally Il 1 Cln, 
evcn If Il's nut orgaolc 

FARME 

l'm moving loward. a more 
h.nnonioui rclillonah.p, one 
",hich is lels explo'lIve, bull 
11111 profil from nalure 

• My increlled lalld in hay 
Ind Iree. are bolb cOII.crving 
Ind .. athelic. The beauly of 
the flnn Il .mportanl 10 me 

1 have wmdbreeb and Will 

piani. am.1I .uglroua!> .. ,: •• 
.pnng Thi. in not jUil for 
myaclf, bUI for fulure 
genennon. 

FARMfI' 
Refleeliol baek,wc havc 
becn hard on nalure 10 /1" .... 1 
pasl g0111 of maximum mllk 
producllon, .nd 10 maxtnuzc 

pn'fil Thi. 15 chanaing for 
UI perlOnlll)', and for 
IgncUllUle in genera/. Il 
i.n '1 th.1 h.rd lU be friendly 
10 the envlronmenl, JI juil 
tah. th.1 inill.1 pl1sh. Wc 
hlve 10 worle more with 
nature (e g , our 'lI'Iude. 
lowards wceda) 

Wc wlnllo produce 1 blac 
prodUCI (nu lit) of the h.ghe'l 
quahly AJao, 1 o"'e il 10 
th .. env.corunent Ind those. 
comlng in the ful1Jre no( 10 
pollule my lurroundlOJ' 

• Consumera w.nl chcIP 
food AI5O, peopl. don'I 
.. cm 10 oxpCCI flnnerl la 
have the .. me 

hfe'lylelbcncfilal 

qua"ly of hfe Il olhera 
TIll. menUlhly b .. 10 
chlnge Flrmera ahauld Le 
co.nperullcd .f Ihey .re 
v. arlemg longer hoort 
• ln .gnculll.re JellCrally, 
duc 10 pror.u .• el.heuca 
h.ve llCver been • pnonly 

"-' 
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inhabitants. 

Section 2 

Design Principles 

1 t was proposed in Chapter 2 that the stages of the transition process could be 

rclated to a spectrurn composed of three sequential, overlapping stages: effieiency, 

substitution and redesign (Chapter 2, Fig.7). MacRae et al. (1990a) suggest that in 

the third "redeslgn" stage, the natural ecosystem and the ecologieal "laws" governing 

it may be l1~ed as a source of guidance for the design of sustainable agroecosystems. 

These ecologica! "laws" are presented in Table 10. 

( 
MethodoloC' 

The practices that were introduced by the participating farmers and their 

relationships to the "ecological laws" listed in Table 10 are given in Table 11. 

Data sources included (i) field notes, (H) workshop notes, (iii) interviews, and 

(iv) the farm innovation plans. 

Results and Discussion 

The main results of the analysis are presented in Table 12. 

The farmers appeared to base their decisions on an awareness ofboth agronomie 

merit and environmental concerns, e.g., the practice is soil conserving and enhances 

~oil life. They did no t, however, appear to relate them to the ecological princip les 

that 111luerly the introduced practices. 
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Table 10. The Four Ecological Principlcs ("Laws") or Nuture ln Relation 
to Food Production 
(Adapted from Commoner 1970; Hill 1976, 1981; MacRae ct al.1990a) 

"LAW" OF NATURE SOME WAYS IN WH1Cn OUR CURRENT 
FOOD SYSTEM CONTRAVENES 

THIS LAW 

1 - Survival IS based on: Much of our system is geared tn supplymg not 
Need<; (food, space, shelter, clothing, real but manipulated needs 
education and other quality of life factors) 

Availability of the resources on WhlCh they Every stage of production and subsequent 
depend handling has become addkted to renewable 

resource inputs (paruculary fossil tuels) 

The incidence of mortality factors Addltional health hazards have been created 
with the industnaltzatton of agriculture, e g , 
machinp.s and taXIC chemlcals 

11- Relauonships In the envlronment are The system is cnaracterized by Iinear nutnent 
-:yclical flows wlth thelr assoclatt>.d dependence on non-

renewable resources and resultant pollution 

III - Over time, natural ccosystems tend to An increasmgly complex technology IS used to 
increase in complexity, diversity. and manage more simplitied ecosystems, e.g , 
resilience - reduced gene pOùl 

- monocultures 
- removal of competitors 
- creation of umform SOlI conditions 
- creation of uniform tarm envirollment by 
specializatlOn and removal of non-productive 
areas such as hedgerows, tield borders, 
woodloots, wetlands. 

Solutions lO problems deal pnmarily with 
symptorns. 

IV - (a) Ail organisrns are subject to certam Production & processmg are dependent on 
blOchernical constramts. synthetlc organte compounds that have no 

counterpart In nature (e g , pesticides, food 
additives). 

(b) Natural ecosystems exhiblt nurnerous Application of hlghly soluble nitrogen 
benign self-regulaung processes that If fertJlizers mhiblts symblOtic N-tixers. 
interfered wlth result m degeneratlon and Pesticides kill natural controls. 
dramatIc population fluctuations. 
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Table Il, RelatiorL\hips Between "Altemative" Agronomie Practices Adoptee by Participating Farmers and 
"Ecological Laws" 

Uoderlyia, 
Ecologica.l 

Pra!'tic:es t;m ployedlPlaooed SupportinC Agronomie Prineipla (1/ Prioclple 
b.J Participants (NaturaJ 

"Laws") 

Grun Manur.§ • Organic matter accumulabonJmlmtcnance 
• Wcc:d competition 
• Nltragen tixallonJfertilizcr value 
• Stimulate blologicallCllvity 
• Improve loil Itructurclaerationlstability u,m 
• Soù cover/mmimize ero.ion 
• Recycling 1011 nutrienta by Icrving as a apongc for manure 
sprcad 

Corn Interseecls • Increuc protem content of lilagcJlIlage yield 
(a) PolcbcanlSoybcan • Intra-row wcc:d control III 

(b) Grassesllegumcs/mixcs • Reducc soil compaction causcd by whecl traffic at harvest 

• Soil covel'/mmimize erolion 

• Inter-row wced control III 
• POlSibie fertility sourcc (c.g. overwintcring legumea) -

Winler Cereals • Falllwintcr soll coyer: reducc erosion, wecd control 
• Quality and yield adyantages oyer spring ccreals 

(a) Incorporation iota 
croppmg plans 

ru 
(b) Mixed stands • Divcrsity of varicties: 

- lesa suaceptiblc ta env. atresa and dise.ue 
- compenaatory cffcct/rcduccs effccts of wmtcr kill 

• Nutntional valuc 

M!Sh!ln~!l1 Wttd !;gntral • Mechanical wccd control (when combined with othcr cultural 
(Corn, Soybean. Ceruls) control practices) can be uscd ta effcctivcly manage wccds, and l, IV 
With herbicide cWnmatlon or thereby rcduce dcpendencc on inputs of chemlcal herbicides. 
rcduchon YII banding 

CrOD Rgytion • Crop spatial and temporal divcrsity ta: 
- maintainlenhance soù fcnùity, sail organic matter lcvcls II, III 
- enhance soil structure and soil biological acuvity 
- mmirmzc wcc:d, pest and discu: outbrealta 

MaDlitt Manl&~m!:Dl • Effective recycling of fann nutrient resourcca 
- Composting • Improve biological, phyaical and chemlcal propertica of sail 
- Liquld manure aerallon • Prescrvation of nutrient.~, (reduce air and ground watcr 
- Amounts/timmgs poUullon) 1 mamtain and improve manurc valuc l, Il 

• Stabilized nutnent content (iocrcase nutrients in orgamc ronn) 
• Reduced toXlcity/lcsl hazardous ta sail lire 
• Nutnent balanced end productlrcduccd weed problems and 
pest mfestation 
• Increased application opllons Continucd 
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Rotational Grazin~ • SOli quahty/ccosystcm dlvcrslly 
• Land use efficlcncy 
• Amma! production efficlcncy III 
• Incrcascd Icngth 0 f grazlOg SC3~on 

Fertilization R~imes • ReduclOg Icrtlhz.atlOn VIJ. nutncnt buJgetmg bascJ on 

laI 

ploughdowns, manurc mputs J.nd ~0I1 .:ontnbullon~ 
Fcrtlhcr cqulvalcn.:y of p!oughdowns (hay/green mJ.nurc~/~ovcr 1,11, IV 
crops) and resldual fertlhtv of manurc for thrcc year\ 1\ J. v.lhd, 
oftcn Ignored nutncnt rc~our.:c for ~rop production Nutnent 
budgctmg can be uscd .I~ a tool to gUide: fcrtlhl.atlon progr.llm 
and eut mputs 01 chemlcal lertallJt!rs 

Each practice, taken singly, was associated with the "Law(s)" to WlllCh Il mo~t rdat\!s A 
sustainable system will imegrate a number of such practices The redeslgn\!d system will, 
therefore, retlect all of the ecological pnnciples. 

Useful sources' 

Alueri and Llebmann (1988) 
Andres (1991) 
Berard (1989) 
Canadian Organic Growers (1990) 
Cramer et al. (1986) 
FranCIS and Clegg (1990) 
Germon (1989) 
Gunsolus (1990) 
Hansen and Henrikson (1989) 
Lampkm et al (1986) 
Lampkm (1990b) 
Martm et al (1987) 
Martin et al. (1991) 
Murphy (1987) 
Murphy (1990) 
Ott (1990) 
Parnes (1986) 
PetIt et al. (l990) 
Samson et al. (1989) 
Soltner (1988) 
Voism (1957) 
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Taille 12. Participating Farmer's Deci~ion-Making Based on Agronomie and Ecological 
Principles or Other Reasons (Number in brackets denotes Dumber of farmers involved), 

I)ra('tice Employedll'lanned Number of Farms Number of Farms Farms Basing 
Basing Actions on Sorne 8asing Action 00 Actions OD Sorne 
Combin.nion of Ecologieal Principles AdditioDal 
Agricultural Princip les Criteria 

Green M,tnurc, (5) 5 No eVldence Extcnded grazmg 
pOSSlblhty (1) 

Corn Inter~eelh (3) 3 No eVldence -

WlIltcr Ccre.!1 Survlv.ll (1) 1 No eVldence Important roles 
they serve 10 the 
overall rotallon (1) 

MechaOlcal Wecd Control (4) 4 Negative effects of Economlcs (reduce 

herbicides on soù mput costs) 
microbes' (gencral 
relates ta law IV(a) consensus) 
(gencral consenhus) 

Crop Rotation (4) 4 Ments of dlverslty New market 
eVldent, but more m opportuOltles 
relatIOn ta agronomlc openmg up (1) 
mcnt (1 e , conncctlOn 
wlth ecaloglcal 
pnnclples not overtly 
eVldenced) 

( Manure Management (5) 5 Treated Basis wlth whlch 
(composted/aerated) ta reduce 
man ure seem to be less particularly 
tOXIC to soù life' synthetlc fertÙlZer 
relates ta law IV(b) and aiso herbicide 

use 
Economlc 
implication 
(general 
consensus) 

Rotallanal GraLmg (2) 2 No eVldence EfficIent use of an 
under used 
resource 

Cost effective 
means of ralsmg 
Sleer (1) 

Fcrlliu.alllln Regimes l:!) :! FertÙlZers "domg the Economies (reduce 
Job of sad micro mput casts) 
orgaOlsms" reducmg (general 
thelr funcuon and consensus) 
populatIOn numbers 
relates ta law IV(b) 
(gcneral consensus) 

( 
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In workshop sessions (#4- On-Fann Trials, and #8- Soil Fertility and On-Farm 

Nutrient Cycling), farmers demonstrated awareness of various better-rnanagcment 

practices and of many of the agronomic principles upon which they arc based. Aboo, 

the concepts of "soil life" or "soil biological activity" \Vere often mentioned. Ilowever, 

specifie knowledge of what constitutes soil life (e.g., the main groups present alld 

typical population densities of rrllcro- and macroscopic groups, their l'unetions ami 

implications in sail cycles and processes), was lacking. This, and the ah',cnce of any 

direct reference ta the ecologicallaws as presented in Table 10, gave evidcnce of the 

elemental level of the farmers' knowiedge in this area. Comments on fertilizcrs 

"doing the job of microorganisms" (thereby reducing their nced and numher), and 

possible negative effects of herbicides on soil life, by implication perhaps ref1ect~ a 

preliminary awareness of law #IVb, (conr:erning seIf-reguiating mechanbms and 

population fluctuations) and Iaw #IVa (concerning biochemical limitations in 

nature). 

The other mam decision-making criteria related to economics or specifie 

agronomie concerns, e.g., green manures to permit extended grazing. 

In sorne instances the agronomie merit of certain alternative practices wa~ 

known, but they were not being employed on-farm. This suggests certain real or 

perceived barriers are hindering their adoption. This question i~ exarnined in more 

detail later in this chapter. 

The implications of these results are two-fold. On the positive side, the farmcr~ 

\Vere aware of many alternative practices and of their agronomie and environrncntal 

merit. AlI were interested in adjusting their cùrrent farming sy~tems tu integratc 
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these practices. This is encouraging for the development of environmentally-benign, 

resource conserving systems. 

However, their limited knowledge and understanding of natural, biological 

processe~J and of the ecologicallaws governing them could prave to be a barrier in 

the design and development of truly sustainable farming systems. Such systems are 

bU"led on working with biological pracesses (soil nutrient and water cycles, natural 

energy tlows), which are self-maintaining and self-regulating, and on building and 

maintaining this natural capital. Working with these biological processes necessitates 

an awareness of the processes themselves, and an understanding of the ecological 

principles governing them. This detachment from nature, and relative ignorance of 

natural processes, however, is common in our society and not confined to the 

farming community (Fukuoka, 1987; Freudenberger, 1986; Hill, 1980a; Milbrath, 1989, 

1990). 

Ellidencv - Substitution - Redesiw 

The efficiency - substitution - redesign (E-S-R) spectrum (Fig. 7, Chapter 2) is 

a useful mouel for estimating the potential sustainability of farmers' transition plans 

and actIons. Because it is an evolutionary spectrum, we can expect adjustments that 

Lake place during the transition period to correspond to each of the three stages. 

Hill (1985) suggests that overemphasis on the first two stages and delay in reaching 

the third stage indicates that the necessary redesigns within the system are lacking. 

This hampers the potential evolution of the farm system - protecting and 

perpetuating the underlying cause of the problem, the maldesigned, malfunctioning 
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agroecosystem. 

In Fig. 22 the practices planned and adopted by the six farmers during the past 

16 months have been listed along the E-S-R spectrum. 

ResuUs and Discussion 

During the first year of the transition process, aU six farmers adopted practiccs 

that allowed them ta reduce their dependenee on synthetic fertilizers. These 

practices were based on improving efficiency of resource use and expanded reliancc 

on internaI resourees (e.g., improved manure management) and substituting locally 

available resources (e.g.,Ieaf compost; leguminous green manures). With cost ami 

environmental incentives (e.g., reducing pollution in groundwater, rcducing toxins in 

soils that may inhibit soil life) in mind, most of the farmers reduced herbicide use 

by substituting cultural and mechanieal weed management strategies. This reduction 

in synthetic inputs probably allowed the farmers ta capitalize on underused internai 

resourees by permitting repopulation of beneficial soil organisms (e.g., ni troge n-fixi ng 

bacteria; earthworms) that had been reduced by the synthetic inputs. Other 

efficiency strategies (e.g., herbicide and fertilizer banding) and substitutions (e.g., 

wind-powered water pumps ta replace hydroelectricity) were also introduced on sorne 

farms. 

Redesign strategies were evident on those farms that adopted new, more 

complex rotations (farms A,C), thereby increasing the spatial, temporal, and 

functional diversity of their systems. Sorne "prerequisite" steps prior to redesign 

included trials of winter cere ais and intercrops. More diverse crop rotations were 
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FlIII"! J2. Rtlatinl Flr1llen AdopledlProposed PrlCtic:es to the E-S-R Spec:trr.m 100 
(Adapted PIIrtiaIIr 1I'0Il IliD 1985, 19901, 1990b, 1991, MacRae, Hm, Mellays, a HI!IIIÜaI, 1990) 

E 
V 
o 
l 

U 

1 E-S-R SPECTRUM 

ErnCIENCY 

- Do the .. me thinll more cmcicntly 

SUBSTITUTION 

- Replace envlronmentally dliruptivi Inputl \IIith environmentaUy 
beni.n one. 

REDESIGN 1 

Desi,n and manage systema 10 prevent problema and .chieve 
!lU1la.nable loal. 
Requires ~ heightened level oC awareneu, .ppropriate sldlla 
and information, actin, in preaent rather than plat, institutional 
supportl 
Incorporate. ecolollcal and economic divenity 
LocaUy unique 
Self reliant 

T Worldr'l Wlth netural products, proceslCs, Ind cycles to 
1 achieve optimum ecolystem IUnction 
a 
" REDESIGN 0 

Desi,n and manaie .ystems 10 prevent problelM 10 achieve 
sustainlble '011, 
ReCOltllruclion and lIUIinlenance 
Baacd on heilhtened Iwarene .. and undentanding of 
ecoloiicii principlcs and on human psychosocill evolulion 
Continually evolvIRl/Oevelopmentl in the science and art of 
llilOCcolystem desiln and manalement 

1 FARMER'S PRAcncES 1 
- Muure M ..... _eat 
(add more Itnw 10 ablOrb Iiquidl; ItOra,e method.; limin, and 
amounta apread; liquld aention) 

• nerblc:ide BudiDl 

• Fertiliudon Rewimes 
(avoidinl excessive fertilizatlon via nutrient hud,etin,; fertilizer 
bandln, and tlmin.) 

• Greea Maures 
(replacinl .,nthetlc rertilaera with leauminoullreen manures: 
aponle. on which 10 apread FYM; waed mana.ement replaein, 
herblcid .. 

• Manure Manat_mt 
(replacinl .ynthelic rertilizatlon with FYM, particularly la th. 
ronn of COmpOlt, aerated liquida, or eompollecllocally .vallabll 
bYl'roducta (leaves» 

• CuilunlJMeclwûcal Weecl Maaq_eat 
(repllcinl 'ynthelic herbicides with cultural practices (e.,., 
delayed acedinl datel) combined wlth meehaniclll operatln", (e.l., 
primary tilla,e, Lely, rotary hM, culdvldon) 

• W'md Po_red Water ..... , (t.o repla .. hydroele;tric power ln 
brinlin, water to th. blrn) 

• Inten:roppiq (fi .. subltitutiv. roi. in weed competition, but ia 
mo .. in, loWlrlt. oedeai.n with ita bene lita of divenity and IOU 
rehabilitation) 

• W'mter Cerul Mixes (emcicncy • :rield and crop quality 
advlnta.CI, lOi! coyer; aubltitution· weed control) 

• Cro, Rotation (incorpontinl divenity in aplce, time, and 
tunction) 

• Rotatioaal Graziat (emciency role oC maldng use of a 
previou.ly u.uler-uaed resource (permanent pallUre); substitutive 
role 1. lnimal reed repllein, concentrates; but liso redelilft 
IUnclioa in the long-tcnn, Il ita importance with th. rann system 
increasel (i.e., important role in projected produetionlmanaeement 
options ror the tuture, e.e., incorporatin, cow ... alf enterprise» 
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planned depending on the results of the first year's experiments. 

At the early stage, efficiency and substitution strategies figured more prominently 

th an redesign strategies. This is because the first two stages are easier to implement, 

and can be considered as logical first steps. However, to achieve long-term 

sustainability within the farm system, more effort will have to be inveMed in redesign 

possibilities. Action must be taken on all levels. Hill (personal communication 

24/01/91) suggests that redesign ultimately involves getting in touch with "who we 

really are", our beliefs and values, and our level of personal empowerment. This can 

be a difficult (though ultimately rewarding) process. It involves ovcrcoming 

psychological rather than technological barriers (Hill, personal communication, 

24/04/91). 

Redesign for sustainability goes beyond just increasing the complexity and 

diversity of the farm system (and aIl of the management and marketing adjustments 

this entails). It requires an evolution in our (both farmers' and scientists', and 

ultimately society's) understanding of ecological processes and principles, an 

expansion of our awareness of reality, empowerment and psychosocial development 

(Hill, 1991) . 

.... 
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Resl.rainine Forces Inhibitin2 Transition 

The transition from current systems requires overcoming those limiting factors 

that are perceived to be, or are, effectively hindering the process. A practical guide 

to transition published by Rodale (undated) lists five principal categories of such 

barrier'i, namely: biological, informational, manage rial, socioeconomic and political. 

Variom :.tllthors have treated these generally or have concentrated on a particular 

limiting factor (Andrews et al., 1990; Blobaum, 1984; Hanson et al., 1990; Hill, 1985, 

1986,1991; Hill & MacRae, in press; Kirschenmann, 1988,1989; Lampkin, 1990a; 

MacRae et al., 1988; MacRae et al., 1989: MacRae et al., 1990b; Vail, 1987). 

Sllccessful transition may be facilitated by strengthening the driving forces and 

weakening or removing the restraining forces (Hill, 1985; Lewin, 1947 (1982». In 

the present study it was felt to be important to determine the main barriers that are 

present for farmers in the early stages of the transition process. 

_Methodology 

A framework for analysis was drawn up based on the five previously mentioned 

categories of barriers (Rodale Institute, undated). Three sources, inc1uding (i) field 

notes, (ii) a written questionnaire, and (iii) individual interviews provided the data 

on the farmer's perceived and real barriers (Table 13). Various driving forces and 

opportunities mentioned by farmers are also inc1uded in the matrix. However, more 

emphasis was placed on determining those factors that are likely to be most 

~iglllficant in hindering the transition process for the six participating farmers. 
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Table 13 . Driving and Restraining Forces Mentioned by the Six Participating Farmers 
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Results and Discussion 

The factors that each individu al farmer regarded as limitillg ta his transition arc 

listed in Table 13. Most farmers noted restraining forces in most categories. Lack 

of management and other skills were mentioned most frequently. Social and 

psychosocial factors were rarely rnentioned. 

Although each case was clearly unique, sorne common factors can be recognized. 

The following restraining forces were mentioned most often: manure management 

(six farms); weedsjweed management (six farms); timing of operations either due to 

conflicting demands on labour (one farm), or difficulty ta synchronise an activity with 

the appropriate weather conditions (three farms); lack of appropriate information (SIX 

farms). Information generation via participatory on-farm research was mentioned as 

a potential driving force or solution by aU six farmers. Economie factors were judged 

to be both restraining forces (four farms) and driving forces (via reducing input 

costs)(five farms). Social and psychosocial driving and restraining forces are more 

difficult to determine. Given the open-ended nature of the questioning, farmers 

tended to comment much less on these aspects compared with the other categories. 

Several did, however, mention an increase in confidence and motivation sincc the 

transition began (four farrns). 

Sorne factors, such as manure management, were regarded as ho th driving 

forces (e.g., an opportunity to recycle on-farm nutrients), and restraining forces, e.g., 

how to solve the problem of managing the manure most efficiently within the current 

farm structure? 

Reality is complex and multiple. Andrews et al. (1990) suggest that the barriers 
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to creating productive and sustainable farm systems fall into tbree interrelated 

categories: 1- biological, 2- informational and manage rial, and 3-sociot-'\. ""lomic and 

politica!. Because of such interrelations, "categorizin6' particular restraining forces 

can be difficult. Take, for ex ample, a farmer who says "weeds" are a real problem 

hindering transition. This can be considered 1- a biological problem of excessive 

weed population numbers due to certain unfavourable field characteristics; 2- a 

management problem of how to prevent su ch infestations given the vagaries of 

weather anù the need for accurate timing of field operations; 3- an informational 

problem, su ch as lack of information or misinformation concerning weed life-cycles 

and working with these to develop a sound rotation; 4- an economic problem, where 

a particular piece of machinery (such as a rotary hoe) is deemed necessary, at least 

( in the short-term, but for which the capital is lacking; 5- a political problem in that 

current policies favour monocultured corn over more diverse rotations, thus favouring 

weed outbreaks; 6- a psychosocial problem, based on fear, whereby the problem is 

envisaged to be more serious than it really is and herbicides are considered a 

powerful and "safe" way of eliminating weeds, fulfilling sorne more deeply rooted 

~ectlrity neell of the individual. 

Though sorne interlinkages are much clearer th an others, the amalgam of driving 

and restraining forces can be pictured as in Fig. 23. 

Contrary to more common !inear / analytic models, where elements are isolated 

,md treateù one by one, in this model (Fig.23) a systemic outlook (de Rosnay, 1979), 

which considers the importance of interactions among potential driving and 

{ rcstraining forces, is proposed. Strengthening a driving force or weakening a 
.. 
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mlure 23. The Complex of Interrelated Driving and Restraining Forces. 
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( rc~trajning force in one category may bave multiple positive or negative effects in 

other categories. Sucb an awareness is helpful when planning tbe transition to a 

~L1~tainable agriculture. 

( 

( 



CHAPTER 4: A PRACTICAL STRATEGY FOR FACILITATING THE 

TRANSITION PROCESS 

109 

In Chapter 2 a theoretical model for managing the transition process wa~ 

constructed (Fig. 10). It was de3igned to overcome the weaknesses of the current 

"popular" frarnework for transition planning. SLx farms in transition were then 

followed for a 16 month period. Information gathered from these farms wa~ then 

used to expand and redesign the theoretical mode!. 

In this chapter the<;e finctings are presented in the form of a practical stratcgy 

for facilitating the transition process. This strategy combine~ the theoretical 

fOllndations with the realities of on-farm planning (Fig.24). The lIseflllness of tl11S 

model lies in its role as a planning template for farmers in transition and the 

extension personnel working with them. Ways to use the model are presented in 

Table 14. 

The Mode) and Its Construction 

The model comprises five main components. These are (A) the target 

sustainable system (Le., the vision), and its founding principles; (8) rer~()nal 

evolution; (C) appropriate planning and action; (D) the evolving farm <;y~tem; and 

(E) the complex of driving and restraining forces. Each of these components ha!-l 

been examined in previous chapters. These components are as~embled into a ~erjc~ 

of three interconnected evolutionary cycles, or feedback loops (Fig.24). Thc<;c have 

been termed the main, the inherent, and the planning/action feedback loop~. 
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The main feedback loop 

The main feedback Ioop comprises the four main components (A) envisioning 

a target system based on the founding princip les of sustainability; (13) evolutÎoll 

within the personal profile, which influences and is intluenced hy awareness of the~e 

design principles (thus the double-headed arrow); together leading tn (C), 

appropriate planning and action; which in turn intluences the development or 

evolution of the farm system, (D). Two reinforcing links strengthen the connectioll 

between (A), the target system, and (C), appropriate action. The first, (BI), is the 

structural tension between the vision and the current situation that must be resolved. 

The second, (C4), is information gathering and generation. 

The inherent feedback loop: The word-deed cycle 

The inherent feedback loop, or word-decd cycle, must be visualized in thrcc 

dimensions, encompassing the entire strategy. The area to the right of the central 

aXIs - Ward - (awareness, knowledge, understanding, and their intluence on 

intentions, hopes, decisions, and plans), includes aIl the cognitive and reflective 

aspects of the strategy. The area left of the central axis - Deed - refers to the 

process of taking positive action based on this awareness. The inherent feedback 

loop is, therefore, the continuous cycle existing between word and deed. Awarene~s 

leads ta responsible action, the results of which enhance awareness. Thi~ cycle i~ 

similar to the action-reflection cycle that Kolb (1984) claims govern~ aIl expencntIaI 

learning. 

On any fann, the unique pathway around the cycle is the result of interactions 

between the complex of driving and restraining forces presented in Chapter 3 



112 

(Fig.23). If awareness / intentions (Word) does not translate into action (Deed) on-

farm, the eomplex of driving and restraining forces must be examined and the former 

)tregthened and the barriers weakened or removed. For example, why is a rotation 

of known agronomie and envirorunentaI merit not being adopted? Similarly, if 

actions being taken on-farm do not seem to reflect awareness or understanding of 

~ustainable principles, forces hindering refleetion and understanding must be probed. 

For example, is the individual receiving misinfOlmation; interpreting internai 

1 nformation incorreetly; or is the individual ignoring this information entirely, and 

perhaps reacting in a eonditioned way? (Fritz, 1989; Hill, 1991; Jackins, 1965). 

The planninK/action feedback 1000 

Oflesser magnitude, an important feedback loop exists within (C), appropriate 

{ 
planning and action. This cycle comprises (Cl) assessing the current situation, (C2) 

developing a flexible tran~ition plan, (C3) monitoring the responses within the system 

as the plan is implemented, and (C4) continually gathering new internaI and externai 

information. This leads to reassessment of the situation, modifying the plan, and sa 

the cycle proceeds. 

This cycle comprises aIl of the elements of the popular framework presented 

1 n Chapter 2 (Fig. 5). The challenge, particularly in the early phase of transition, is 

to avoid focusing ail one's attention on this loop, to the expense of the larger 

strategy. This may be tempting because of its practieal and technical orientation. 

The StratellY In Practice 

The model (Fig.24) is pro active, being designed ta ease the transition process. 

Details of how to use the model in practice are provided in Table 14, using the 
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experience of the six participating farmers as examples. Also included are 

projections of how this approach might be expanded in the future, and detaits of 

strategies for its implementation. The primary foeus is the "farm-level", with on-farm 

procedures for farmers in transition and extension personnel working with them as 

allies. It is understood, however, that to aehieve a genuine sustainable agriculture. 

additional changes will be required beyond the farm gate, for example in government 

and research institutions, and within society as a whole. 

Step 1: Determine the farmer's starting point 

The strategy is cyclical and continuous (Fig. 25). Individuals may initiate their 

transition process at varying points within the cycle. The particular point chosen may 

be influenced by factors su ch as past experiences, individual and family values, and 

levels of awareness. 

Locating the farmer's starting point requires sensitive interaction between the 

extension agent and the farmer and farm family, and retlective introspection by the 

farmer. 

Extension Agent 

In the initial visit(s) with the farmer and farm family, the extension agent 

collects preliminary background information on the current farming system. A simple 

data sheet can be prepared including headings such as type and size of farm 

enterprise(s), main sail types, current and past cropping systems, manure 

management system, characteristics of the animal production enterprise such as herd 

inventory, ration and requirements, health status, etc. 
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Figure 25. The Cyclical Nature of the Practical Transition Strategy. 

Start of the 
Transition Period 

P 
R 
o 
G 
R 
E 
S 
S 

Transition 
-----~~ Proceeds 

Note. A = The Target System and its Founding Principles 
B = Personal Evolution 
C = Appropriate Planning and Action 
D = The Evolving Farm System 
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It is lise fui to tour the farm as part of this data collection procedure, and to gain the 

confidence of the farmer and to start to work as a team. To achieve this 

collaboration requires thzt the extension agent develops to full potential his/her 

capacity as a facilitator. Sorne characteristics of a good facilitator include humility, 

honesty, openess, respect for and appreciation of farmers' indigenous knowledge and 

experience, capacity for mutual exchange and mutual learning, and willingness to 

work within a relationship of "partnership" rather than one of "expert/client". 

OtheT key questions to ask at this time are: what experiments have and are 
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being tried on-farm, how and why; what types of alternative practîces anù systems is 

the farmer aware of, and why they may be of interest? The farmer can be askeù for 

his definition of ecological and sustainable agricultural systems, and if he has cver 

visited any such systems. 

Sorne individuals may be ready to discuss in more depth their longer-tcrm 

goals, specifie objectives, and their hopes and expectations regarding transition. For 

others, however, these will only become apparent as the farmer-extension agent 

relationship solidifies and trust builds up. 

At this early stage, the extension agent should estimate where the farmer 

seerns to be situated in the main cycle (Fig. 24): whether he desires to probe the 

principles of sustainable farming, perhaps through a course or selected readings (A), 

desires to probe his motivations, personal goals, or other "self' factors (B), or desires 

to take immediate action (C). 

Farmer: 

Reflective introspection is required from the farmer to determine in which 

category he feels comfortable initiating his transition process. 

Extension Agent and Farmer: 

From the start, it may be hl!lpn.d If both the farmer and extension agent 

become active participants in a support group such as a "Production Club" for 

transitional farmers within the region. Interaction with like-rninded individuab is an 

important mr)tivational and inspirational factor enhancing the transition process 

(Kirschenmann, 1989). 

Francis (1990b) suggests that the future agenda for extension should foeus on 
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( 
~y~tcms rather than components; efficient use of resources; information as a key 

production input; participatory systems for developing informat~on; pro cess rather 

than products; and community as well as farming and ranching. aowever, the 

support group, effectively a collaborative interface between farmers and extension 

agents, could be the better forum for promoting this agenda. Ideal characteristics of 

a 'lupport group are Iisted in Fig.26. 

Step 2: Followine the model 

Once the farmer's starting point has been determined, transition can proceed 

according to the stages indicated in the model. 

Jn the present study, the six farmers were judged (in retrospect) as having started 

( 
transition by focusing on phase C, planning and action, particularly immediate action 

in the form of informai experiments of alternative practices. 

The illustration of how the strategy is used (Table 14) begins, therefore, with 

phase C, appropriate planning and action. 

( 
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Figure 2ft. Characteristics of a Support Group~ 

1 Fumer! \------------'1) Inte~ace ( 
1 TIIE SUPPORT GROUP 1 

( Extension Agent 1 

Roles of all participants: 
Cooperation 
Collaboration 
Consultation 
Colleague 

• nonhlcrarchial nature oi 
information generation 
and shartng 

• active participatIOn by 
all members 

Motivation 
Insp iration 
Proaction 
Sharing of information, 
data, experiences 

Replication (e.g., of trials) 
Generation of locAlly relevant 
information 
Response to the unique questions 

and concerna of the group 
A broadened focus (systems' interactions) 
Common goals, shared agenda, reliance on 

one another for optimum sucees. 
Decision maJclOg by (annera 
Revalorizatlon of indigenoulknowledgc 

and experiencc 
Communication bctween farmen 

and posslbility of cooperation wlthin 
the farming communaty 

Uniqueness of group charactcr (group devclops 
in response to the nceds, objectives, prioraties, 
and strengths of its members) 

Group Activities: 

Open-ended group discussion 
Workshops/focus sessions 
Winter short courses and trainang 

for (armera 
Farmer-inltlated research (on-farro demonstrationl 

trials/P-OFR) 
Farmer hosted farm field daya 
Farm tours and other VISita 

Networking (formal/informal/publ ic and private sectorl 
regional) 

Joint grant proposais (farmer & cxtenslonlst & researcher) 
Linkages wlth consumersllarger rural and urban communlty 
Model sustatnable fann systems for the region 

~' Use(ul sources in the compilation ofthis table included among others, all those Sited in Fig. 3; 
Francis et .1 •• 1990; Kirschenmann, 1989. 

1\7 



Tahle 14. The Practical Mode!: Procedures ror the Early Transiûooal Stage and Projecûons ror the Future • 
(Basel! on the expenenees of the SIX partlcipatmg fannen, whose staning pOlOt WIB C - Appropnate Planning and 
ACIIOn) 

fo:arfy Transitiooal Stage Later Traosiûona) Stages (iocludes Comments: 

11. 

projections) - requi.remeot~/projections 

------------------~--~----~~------------~I 

Il) Gather background onfonnatlon VIS 

fanner - eXlensJ()OIsl me~lIngs 

"'unn luvelltory: 
- Fann rellOut'ee mvenlory (soli, blOtle, 
dllnallc, physlcal, human lac lors) 

-FIeld hlslory & field survey (crops. 
ylelûs, "OIIs, reSldues, weeds/pesls, 
100crochmallL and olher panlculanlles, 
larmer .:xp.:nenccs Wlth the fidd) 

eScale map (topographlc fealures, roads, 
services. bUllûmgs, lanes, dllLhes. 
wood lOIs, waler courses, wellands) 

-Currenl rotallon (crop sequence, mputs 
and manure allocallons. ullage) 

-Areas of weakness (nlls, gulbes, 
~roSlon, compacllOn. poor sotl quahty, 
weed mlcstatlons, current labour 
bOlllenecks, other Illsecunlles) 

-Ammal producllon enlclPnse (herd 
mventory, health, feet! requlremenls. 
managcmenl syslem) 

-Current/paSI lanmer expenmcnls 

"'!lnne .. Profile 

-IRlUal mOllvallons and obJeCtives, areas 
of mleresl. pasl expenence 

(II) Identlfy alternatives (anuclpale areas 
01 wcakness and plan accordmgly) 

(III) Fanner and exlenslOmsl beeome 
aCUve panlClpants JO a ~uppon group 
(Fig 16) 

C - APPROPRIA TE PLANNING & ACTION 
Cl - Assess the Current Situation 

eOefine personal. family and busaness 
goals 

eStale partlcular obJecllves with sorne 
lime esUmates 

e E1abonte long lenm goals 

-Compare current sllu8t1on Wlth VISion of 
a deslrable fulU re. Ac knowledge 
• slructural lenslon· belween the IWO 

eThe current SItuation 15 reassessed aller 
each field sessIon. 

Reqwremeots . 

eExtcoslorustlfanmer develops sImple 
checldislS, IOvenlory shects, "self-tests" 

• A file il kepl forlby cach fanmer 

ContlRued 
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Tobie 14. (Conl'd) 

Early Transiôonal Stage 

eMay begm wllh on-fann 
expenmentatlon focusmg on alternallve 
pracllcesl systems 
- define Objecllves of tnals 
- Implement on a small acreage (choose 
field, layout, methods, momlonng 
procedures and record keepmg) 

Later Transitiooal Stages (iocludes 
projectioWi) 

C2 - Elaborale a F1exlbl~ TransItion Plan 

eShlf\ outlook to whole-fann planmng 
(Broaden the lOCus from techruques and 
practlces 10 reslruclunng and redeslgmng 
the fann system) 

eMay reqUire. 
- Deslgmng a new rotallon 
- 5011 cover chec k (Fig 14) 
- Nulnenl budget 
- Rallon refonnulallons 

eOther related adjUSlmenls. 
- fel1lhly and manure managemenl 
- weed/pest management 
- liveslock management 
- linanclal provIsions 
- market ad just ment s, etc 

- Esllmallon of performance goals, 
IdentlficahOn of specifie Improvemenls and 
obJectives; tolerable nsk. 

-1 he whole-farm plan 15 adJusted cach 
year m hgh! of new mformallon, 
expenence, field response. and system 
response 

COIDWeots: 
- requiremeot~lprojectiOlL~ 

Rt'quirelUl'lIt\: 

eFleXlblhty (as !lrogre~s 15 made, the 
current system, ohJecllve~, lechnoloilles, 
markels, cIe Will change New Issue, 
and options Will ans.: The fann plan 
must be responslve to thesc: new 
developments) 

eSlle speCifie planmng (ea .. h fanner Will 
develop umque plans sUlted 10 hl~/hcr 

own sltuallon) 
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-Simple plan-record ~eclS (0: g • FIg 13, 
FIg. 14) bccome more elaborate to 
mcorporatc the managenal options ni 
varymg lield clrcumstan .. cs 

-Though mlll8l1y worklng logether, 
farrner Will evcfltually take over lull 
responslblhly for planrung He must he 
mvolved IR ail phases of planmng and 
~alcul.\lon from the stan If thlS aUlonomy 
15 to be achlcved 

Contmucd 

1 
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Tahle 14; (Conl'd) 

Ear/y Transitiooal Stage 

-Galber and anlerprel mlernal 
IOfonnlllon 

- Fanner lceepR record. (II/hal II/as donc, 
how, why, <.onfoundang faclon 
c:ncounlered, obscrvallons, resulls, 
complelcd obJeCtives) 

- Sorne 01 the more e!lSIly oblamAble dala 
mcludc 

YleldlblOm .... producllon (sampllng 
II/lIhm and oUlslde lnal slnps, welgh 
wagons, comb me mOOllors) 

Cost analysl! 
• 5011 evaluallons (Iab analysls, sOli 
prolile evaluallons (Sollner, 1988), simple 
lm-bite SOli lesls (Bourglgnon, 1990) 

Tissue lfUllYSIS 
- Qualitative lield observallons 

. ~rop qUlhl y, groll/th, 
developmenl 
wced, dlSCISC, pC si mCldence 
case of II/orlong the SOli 

. slltmg duchel/croslOn, ele 

-AlwlyS <-Arry a nOlebao" 
-Talee stides throughoulthe l'eason 

- Exlenslorust Will hkely help 10 

morulonng dunng carly lransltlonsl 
phlsc, panlcularly If "RandomlZed, 
Rephcaled Stnp Tnal." arc employed 
(Janice, \984, Jan"e et al ,1990; Rodale 
In.ulule, 1990) 

Later Transitiooal Stages (mdudes 
projec:tioas) 

C3 - Mowtorina Respoose 

-Gather and mlerprct mlenlll informauon 

- Evaluale progress at the system level 
The lotal program 18 evaluated annuany. 
(Have expee18uons been met? What 
modificatIOns are rcqulred 10 light of new 
IOformatlon, expenence, field and systems 
responses?) 

- Monllonng should expand in lighl of 
new awarenes! of cnllcal mdicators 

- Means of morutonng ecological impacts 
and social cnlena must be developed 

- Economie analysls should expand 10 

mclude costlbenefit on "non-mar"el 
goods" 

CODlllleau: 
- requiremeots/projec:tioos 

Reauirements: 

-The DlIIO cnlena for evaluaung famung 
success have tradllionally been produclion 
and profilabilily. EtTeclS on 
envlronmentaJ and socisi support systems 
have been neglected. 

-It Il necessary 10 develop, reline and 
venfy. 

- cnten. for cvaluating progress lOward 
suslIinabihty that mclude envirohJ1lenlll 
and socIal cntena 

• Simple mesns of fvaluatmg and 
morutonng thesc cnteria on-farm 

- field mdicators (e.g , SOlI rutrate lest 
lots, infiltration tests, blOlogic.1 activlty 
lots, etc). 

-Farmers must dcvelop thelr "blO
hteracy· (Andrews ct Il, 1990, p. 292), 
i.e., become aw.rc uf the subtle etTecll of 
farming systems 

Conlmued 
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Transitiooal Stage Later Tnwsitiooal Stages [wcludes COIDlDent'!: 

-, projectious) • nquiremeuts/projecl.loa .. 

C-4 lofonnatioo Gathering and Geoeral.lOU 

1 Exlernal IDfonuatioll -Exlenslofilsls and fanners prepare news Requirt'lllt'nl.': 
rcleases 

-Network Wlth a wlde range of -o.:vdop methoouluglcs lor galhcnng, 
mformatlon sources -ExlenslOfilsls and fanners prepare fa~1 gencratlng, JI~senllnalmg ~lale-"I-lhe art, 

sheets based on tho'lr expenences I""ally-re 1.: " anl mlunnall"n 
- Anend fann field days and fann lours 
(wltness allernatlve practlces and - Advlsory services bUlld up thelr da~ -Trammf for O:~lo:n'IIlIII~I!I 
sustaill8ble syslerns firsl-hand) bases based on syslems and lechruques 

developed/tesled locally -Short ~ourses for lanners, 
- Extenslorust prepares facl sheets of 
locally relevant information - Farmers demonstrale mnovallve practlces - Practlcal manuals/hamlhuoks Wlth a 

to the local tàrmmg commumtyllarger I<'<.al t""us 
- interactive workshops and focus sessIOns rural commuDlly, and serve as Io<:al 
for fannera and extenslODlsts and models of sus1alnable mnovallon - Developmo:ntlcndofllClI1ent of IULul 
rcsearchera and other mterested P-OFR/D orgunu.atluns 
commuruty members - Farmers' conlact Wlth the IOfonnatlonal 

network sohdllies - E'(tcnslon"ts II1U.t mtegrale the 
- ExtellSlorusl bnngs III oulslde practlecs and values ul sustamable 
mformalion 10 stlmulale cnllcal thlOkmg -Wlthlll the support group, everyone agncuhurc .nlo malR~tream extension 

becomes a developer and a user of new mcellOgs, pubhcallons, and back ln Ih.: 
2. Internai Infonnation mformallon (non-hlerarchlalmforrnatlon re~8rch source, 

Generalion shanng) 

-On·fann expenmenlallon (P-OFRID), -RegIOnal .:ommUnicallon networKs w.th 
demonstratlon plots, tnal fields, rephcated • eompuler data bank "lOneClIons 
stnps • reglOnal farmer-mpui 
-observallons on-farm - Iclcphone hOI"ne. 

Dlsscmu13l1on. -MICro ~ompuler bascd faon-dcLI.lon 

- Fanners host farm field days support systems arc hemg dcveillped 
-Malee Videos on partlclpating fanns whlch mtegrate cnucal e~ologlcal and 
-Take shdes throughoui season economlc dimenSions of ,u5lalOablhly mlo 
- Farmers share expenences WlthlO a smgle farm planmn!: process Thcy do 
support group, Wlth nelghbours, wllhm nOI generate reelpcs, bul are used as a 
the commuruty 100110 facllilalC farm planmng and 
- Extcnslorusl prepares facl sheelS based management (Ikcnl. 1990) 
on partlclpaling farmers' cxpenences 

• ExtenSion agent should 
. Faclh~tc mformallon exchange wlthm 
the support group and wlth other 
fonnallmformal nelWorks 

- Interphase wlth tbe largcr support 
system 10 aSSU.4 .. dequate resource 
avatlablhlY, mformallon flow, and 
feedback 

- AVOld mfo-glullmg, sort s.te·relevant 

mformatlon 
- Support declslon maklOg by farmers, 
aVOId reClpel 

- Encourage strong leam endorsemenl 
wlthlll the support group 
- Help m field scoutmg and sampling as 
necessary 

Conlmucd 
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f.llrly Tran.,ïûllnal Stage 

e F.rmlfanncr evolutlOn begms .. loon Il 
trln5ltllln 18 Imllated 

I..aler T I"IUUÎtional Staaes 
(iDcIude projections) 

D - TIIE EVOLVING FARM SYSTEM 

eThe fann devclops Ind cvolvcs tOWlrd 
sustamablhty 
eConcept of the fann as a system 
mtluencmg Ind mtluenced by an 
cnvlronmental and social support system 
emerges 

Co_eats: 
Requiremeats/projections 

Requil't'lllents: 
e Revaluation and revltaltullon of the 
rural commumty 

e ReVaJuatiOD of quahty of hfe factors 
for the farrmng commumty depends, 
ultunately, on the development of a 
sustalnable society 

A - TlIE TARGET SYSTEM AND ITS FOUNDING PRINCIPLES 

e Elaborat.: a vIsion of a future d,:slrable 
system 

e Artlculatc the re,ults you would hke to 
sec ·What 1 want· rather than ·What 1 
don't want· 

eConslder envlronmental and SOCial 
support syatems as weil as fann 
resources 

e Do not ~onlu8e pmeess Wlth results 
(Proces! 18 mapped later m Appropnate 
Action) 

eThmk m lerms of bro~d, longtenn goals 
rather than selllllg hmlts (Laler, m the 
plannmg sec lion you ~an Mte specllic 
obJe~tlves and set goals Wlth deadhnes) 

eoo nOI hmlt the VISion by what appear 
10 be ~urrent p0881blhlles 

eOnly (Ince the vIsion has been 
artlculated ~ompare It to the current 
situation (i c , acknowledge structural 
tensIOn) 

(1) VISion 

eThe vIsion should be based on the 
pnnclplca of sustamable systems 

e Allow the VISion 10 evolve ln hght of 
new awareness, understanding and 
expenences. 

eThe VISion Will tend 10 become more 
• real· as Il la • mlemahzed" and also as Il 
begms to rnarufest 1!Self "externally· 

RegulremenlS' 

eTargeling a future system IS dependenl 
on adequal~ sound mfonnation and 
fanner developmg skJlls and awareness 
beyond "techrucal" 

eThe ·linal" syslem may look nothmg 
hke the ongmal targel system. (Even this 
"linal" system Will conlmue to evolve). 

Conlmued 
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Table 14. (Conl'd) 

Elrly TnlIIIIIOnai SIaJC 

eSlUdy the underlYlOg tenets oC a 
sustamable system and thclr Imphcallons 
m deslgrung 1 sustall1able system. 

eRelate your Icllona (cxpenmenta, 
whole-farm IdJullmenlS) lO the E-S-R 
spcctnlm. Arc the", gap., Ind why rrughl 
they be there? (i.e., tendency 10 

emphaslZC efficiency and substitution 
strategies) . 

e Early traostllonal stages of mcreasmg 
officlenc y, Ind SUbsUlUUon strategIes 
involve largely technologie III barners 

e Early ",de lIgna will hkely be based on 
mc",asmg the compleXity and dlvenuy of 
the Carm system (e g , crop rotatIon, 
mtegratmg crop and hvesto::k 
componenlS). 

Later Tranaalional Stage. (indudmg 
projectlona) 

(II) Efliclcncy' SUbililUllon - R.dcslgn 

eContmue ta relate your plans Ind Ictlona 
to the E-S-R spectrum Are ln three 
stages (E-S-R) represcnted 111 your Icuonsl 

e Arc the necessary redeslgns bemg 
lrutlated? la the Carm system becorrung 
more dependent on on-farm cyclmg? 
More IUlOnomouSind self-rehant? Mo", 
ecologlcilly complex? 

e Redeslgn requltes 
- Helghtened awareness and 
understandmg of ballc ecologlcal 
pnnclples, nalunl cycles and processcs 

- observe yOUf Carm and Ils natural 
surroundmgs 

- sean:h out cycle. 
- Imltate Ind work Wlth OIlure 
- where do you and your rarm fit 

WlthlO the larger envlronrnental 
plclUre? 

(One clnnOI relate rcspollSlbly to the 
envtronment If one remalna detached from 
It) 
- Gcumg 10 touch Wlth onesclf. ThIs 
requlRI reducmg and ehnunaung 
psychologlcal barnera Ind mcludes value 
mllts and personal empowennent. 

Commenta: 
• requI",mentsiprojectiolll 

Rfg,uin;mt'lltsj 
• Helghtencd Icvela ot' IWlrelles.. hnlld 
Ind longterm VISIon, pCrIOlII1 
plyChOlOCll1 evolutlon (sec Penonal 
Evolution), appropnlte ,kllii Ind 
mfonnatlon, IOslItuuonal supports (HIll, 
1990b, 199\) 
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• Personal etTorta and mtruspecllon hv the 
Canner 

• Adequate and appropnate support lrom 
the IUppOr! gl"Jup (e g • IOcul "' ... ,ona 
thll go beyond 'techrucal support) 

.Ultlmately dependl on cvolullon Wlthon 
socIety 

Conllnucd 
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-Conalllcr the wholc-Iarm as a 'yslcm 
-Con"ller ail of the hnkage., "yclc., 
Inlcrllependcnl proce,.cs wlthln th. 
'yslem Thmk m lerms of mulllrlc 
fun~ lIOns for each compone nI, and 
ne~e.'IIIry lun~lIons ~()vered by muillple 
componenls (MoIII.on, 1988) 

- Lei thu awarcne,s mJluence a~hons and 
rl!deslgns 

- Bc~OIllC an aclIve partIcIpant m a 
support group 

- Network - glve and recclve advlce and 
mformatlon 

scareh OUI hke-mmded mdlvlduals and 
groups 

- Exp.:nm.:nl on your 0' 10 làrm 
-Farmcr - IDlUaled rescarch, 
dcmonslrallon, and anformallon e.~change 

Laler Tnwsltiooal Stage (iDcludes 
projections) 

(III) Hohsllc PerspeclIvc 

- Seek always 10 understand the grealer 
whole (Savory, 1988, Fukuoka, 1985), 
rather than dlsscclmg wholes 1010 

componenl parts 

Envlronmental 
System 

Global System 

Farm ----- --
Fo,.,.,or 

(IV) Popular Participa taon 

• Furm P-OFRI Assoclallons 

• Form Coopel'llllve hnkages Wlth 
- rural and advocacy group'! 
- ~nvlronmental groups 

SOCIal 
System 

- ar.ncultural mformauon and educallon 
or~amzauons 

(1 " , merge pollucal, social, mstuullonal, 
an" agncultural agendas) 
-Ûl en systems of commumcallon and 
networktng Wlth pubhc and pnvate 
cooperallOns 

- Form cooperallve hnkages Wlth other 
orgaDlc/sustalnablc farmers for marketing 
opportumtles and rnachlOery pools. 

eLobby local uruverslty and other 
researeh InstitutIons to take on the 
respunslblhty of producmg locally-relevant 
research on whole-farm, transillonal and 
sustalOable systems 

- Lobby govemment for necessary pohcy 
~hanges and supports 

Commeots: 
- requiremeots/projections 

Requiremeots: 
- HohslIc oUllook should be encouraged 
wlthm the .upport group (vIa workshops, 
focus sessions, guest speakers). 

-Rcqulres personal eITort, mlrospectaon, 
evolutlon 

- ". the hohsllC approach 18 something 
that 18 IOlernalized and largely 
subconsclous. Il IS achleved, in Ils 
"perfect SllIC", by havmg ail sensory and 
IOlcllcctual channels open, 1 C., wlthoul 
Impedlmenls or blockages· (HIll, 1982, 
p 16) 

Requiremeots: 

e Creation of strong, farmer-directed 
organazallons promolmg 8usllmable 
agnculture 

- Farmer partlclpallon 10 advlsory 
servIces. 

- ReglOnalizatlon and revualizallon withm 
the famung cDmmunilY, e g., ImpotUnee 
of muruclpal orgarue wasle for cash crop 
farmel'3 

e Enhanced farm hn1cages Wlth the non
famung cDmmuruly 

- rural-urban hnkages 
- commuruty supported agncultural 
proJccts 

- Revaluataon of indigenous knowledge 
systems 

eInvolvement of the rarm famlly, e g., 
women and youths. 
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Table 104, (Conl'd) 

-Think, queation. read. oboerve. telle.:t. 
Ici. 

- Be the decision mater. Base deC\Slonl 
on cOlTecl .nd IOtal infonTIIlIl'n •• nd 
expcricnce . 

-Keep 1 personal introspective joul11l1 
(record hunche., intultiona, in.ighta, 
ide ... feelingl Iboul currenl vlluCi Ind 
belief p .... dism.). 
- Wba' are your penonal/family soall 
concerrunl quality of life flclOra, C.g •• 
IOlf actualization. IOlf-detenrunation, 
lutonomy. work sati.r.cllon 

-Promote the "human-.:enlred" nature of 
the support group. 

Latet TrtnÛtiouI Sta&ea ('lOdudea 
projectioas' 

8 • PERSONAL EVOLUTION 

"Mako relevant cOmnûlmenl8 .•.• 

ïalee clear. fully human powerful Iction 
blSed on goal,· 

"RecoSnize the dilTerence between ICling 
on rational thinlung Ind iUt feeling. YS. 

superficiii feehngs (which origmate from 
di.lre" and intemalized oppreuion)' 
(Hill, 1985. p. 36). 

-Strive 10 bccome self-Iware .nd 
empowered. 

-Re~valuate values reSlroinl nature and 
society. (Let these inlluence l'our visiona 
and your aelio08). 

- Support group ICs.ion. thal focu. on 
quahty of life faetora (th.t mpport self
actualization, self-awarene ... and IOlf
delenrullluOn) . 

Note; • The followinS additionallOurces have boen uaed IR compating thl. ligure: 

Andrew. et ,1. (1990) 
Franci. el al. (1990) 
Fritz (1989) 
Hill (1978, 1980a, 1980b, 1991) 
Knobl.uch (1937) 
Lampk.in et al. (1986) 
Larnrk.in (1990b) 
MacRae et ,1. (1990b) 
Milbrat!t 0989: 1990) 
Patriqui-" (1990) 
Satir (1972) 
Savory (1988) 

COGUlltl&ts~ 
• requinmeatslJII'Ujectioaa 

-Strive for Iw.rene •• of everything 
external (ecology, soclology), IRh:m.a1 

(p.ychology), and whole (spmt) (Hill, 
1991). 
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-Hcalin, pllt hurla (Hill, 1978; JactJna, 
1965). 
- Only then cln ono emnd ono'. r:thicii 
framework from IOlf 10 the euppOrl 

environmenll. (Hill. 1978). 
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CHAPTER 5: CONCLUSIONS 

Six farms in the early stage of transition, from conventional farming to more 

sustainable farm systems, were followed for a 16 month period. The six participating 

farmers and two students (myself and a student working on a "partner projectIf 

(Nault, 1991» formed a "support group", based on the Participatory On-Farm 

Research and Development 7 ideals. This proved to be an effective forum for 

sharing information, insights, and ide as capable of supporting the fann transition 

process. 

Most of the farmers initiated transition by conducting informaI, on-farm 

experiments of alternative practices, of known agronomie and "environmentally-

conserving" merit. The outcomes of the first year included an assemblage of new 

information about the current farm system, new information about 

alternative/sustainable principles and practices, and increasing confidence and 

motivation generated from first-hand experience with these. This, in tum, influenced 

the scope of farm-Ievel activities planned for the second year. During year two there 

was a shift ta whole-farm, systemic planning, incorporating farm-Ievel readjustments, 

as weIl as an expansion in the size and variety of trials. 

A model for facilitating the transition process was constructed based on six 

theoretical constructs of sustainable development (1. vision, 2. creativity, 3. value 

ad just ment s, 4. the Efficiency - Substitution - Redesign spectrum, 5. an holistic 

perspective, and 6. popular participation in the development process), the current 

popular framework for planning the farm transition, along with insights gathered on 

f the six case farms. This model, effectively a planning template for farmers in 



transition, and the extension personel working with them, goes beyond the habituai 

technological focus. It incorporates the tenets of creative vision and problcm solving 

approaches that are necessary in supporting successful transition tow:m.b 

sustainability. It also acknowledges the importance of value adjustments. ln the carly 

transitional period most farmers tend to focus on such factors as environmental 

conservation, reduced pollution of soils and groundwater, and production of a high 

quality product, free of toxic residues. It is possible, however, that in the future thcre 

will be an expansion of bath environrnental ethics, to include learning from, and 

working with nature, and heightened social and personal awareness. At the early 

stage in the tran!)ltion pro cess the farmers' decision making regarding incorporation 

of alternative practices and farm-level readjustments appeared to be based on the 

agronomic merit of the alternatives, rather than on their underlying ecological 

principles. Also, efficiency and substitution strategies figured more prominently than 

redesign strategies. The two former are based largely on overcoming the 

technological barriers hindering farm-Ievel sustainability. In the second year, 

adoption of more complex, spatially and temporally diverse rotations lepresented an 

important and demanding further step in the evolution towards sustainability. 

Ultimately, however, redesign strategies will require increased awareness (external: 

ecological and sociological; and internaI: psychological), personal empowerment and 

psychosocial development, and may require value adjustments at the personal and 

societai levels. At the present time, most of the se aspects of redesign are poorly 

understood. Similarly, the implications of a more holistic perspective of a farm 

system, both affecting and affected by a social and an environmental support 'iy5tcm, 
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requires further development. The "personal", as opposed to the technological and . 

\ economic, nature of holistic redesign strategies exemplifies the important role the 

farmer plays in the evolution of the farm system. In the final analysis, the transition 

process is a product of the qualitative and quantitative characteristics of the driving 

and restraining forces. Tbese inc1ude bio-physical, managerialjskills, informational, 

,>ocio-political, and personal factors. Actions should be taken to ~trengthen the 

driving forces and weaken or remove the restraining forces, at least to the extent that 

one is aware of them aild in a position to do something about them. 

The practical model may be further developed and refined as it is extended to 

the farming community. To date, the suc cess of this project lies in the evolution that 

has already taken place on the six participating farms, and their ongoing development 

( 
agendas; the increased enthusiasm and expansion that has taken place within the 

support group (which now has 12 members and a broadening focus); the increased 

participation by the farmers within the sustainable agriculture support network; and 

the expanded awareness of aU the co-researchers regarding the development of 

ecologically sustainable agricultural systeme;. The validity of the proposed model 

remains to be tested. Because of its long-term foeus, the success and usefulness of 

the model will be verified by the successful transition of the participating farmers, 

and other transitional farmers who adopt it. 

( 
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Footnotes 

1. Organic Advisory Service. cio Elm Farm Research Centre, Hamstead 

Marshall, Near Newbury, Berkshire, UK. RG 150HR. 

2. REAP Canada. Box 125, Glenaladale House, Ste. Anne de Bellevue, Que. 

H9X lCO. 

3. The Practical Farmers of Iowa. cio Rick Exner, Agronomy Hall, Rm.2104. 

Iowa State University, Ames, lA 50011. 

4. Same as Footnote 2. 

5. Same as Footnote 3. 

6. The Southwest Wisconsin Farmers' Research Network. cio Wisconsin Rural 

Developmellt Center, 1406 Highway 18-151 East, Mount Horeb, WI 53572. 

7.Some characteristics of the Participatory On-Farm Research and Development 

ideal are listed in Fig.3. 



---------

, 

\. 

( 

130 

References 

Allen,P. (1990). The conference participants'information package. 8th International 
IFOAM Conference - Socio-economics of Organic Agriculture (Hungary). 
Frieburg, FRG: IFOAM Planning Committee. p.1-2. 

Altieri,M.A. (1983). The question of small farm development: Who teaches whom? 
Agriculture. Ecosystems and Environmentt.2, 401-405. 

Altieri,M.A. (1985). Ecological diversity and the sustainability of California 
ecosystems. In Proceedings - Sustainability of California Agriculture. A 
Symposipm (pp.103-119). AREP, University of California. 

Altieri,M.A. (1987). Agroecology. The Scientific Basis of Alternative Agriculture. 
Boulder,Colorado: Westview Press. 

Altien,M.A., & Anderson,M.K. (1986). An ecological basis for the development of 
alternative agricultural systems for small farmers in the Third World. 
American Journal of Alternative Agriculture, 1(1), 103-119. 

AItieri,M.A. & Liebmann,M. (Eds). (1988). Weed management in agroecosystems: 
Ecological approaches. Boca Raton, Florida: CRC Press, Inc. 

Andres,L. (1991, March). Aeration et utilisation du purin et du lisier. Paper 
presented at the colloque: Ou en est l'agriculture biologique au Quebec? 
Centre d'Agrobiologie du Quebec, Warwick, Quebec. 

Andrews,R.W., Peters,S.E., Janke,R.R., & Sahs,W.W. (1990). Converting to 
sustainable farming systems. In C.A Francis, C. Butler Flora, & L.D. King 
(Eds.), Sustainable agriculture in temperate zones (pp. 281-313). New York: 
John Wiley and Sons, Inc. 

Arden-Clarke,A. & Hodges,R.D. (1988). The environmental effects of conventional 
and organicjbiological farming systems. n. Soil ecology, soil fertility and 
nutrient cycles. Biological Agriculture and Horticulture, 2(3), 223-287. 

Aubert.C. (1973). La conversion a l'agriculture biologique. Nature et Progres,~, 2-5. 

Bawden,R.J. (undated).Sustainable Agriculture: Hawkesbury's Position. Unpublished 
paper. Hawkesbury College, NSW, Australia. 

Bawden,R.J .• Macadam,R.D., Packham,R.J., Valentine,!. (1984). Systems thinking and 
practice in the education of agriculturalists. Agricultural Systems, 13, 205-225. 



.-

131 

Bawden,R.J. (1990). Of agricultural systems and systems agriculture: Systems 
methodologies in agricultural education. In J.G.W. Jones & P.R. Street (Eds.), 
Systems the ory applied ta agriculture and the food chain (pp. 305-323). New 
York: Elsevier Science Publishers Ltd. 

Bennett,J.W. (1986). Research on farmer behavior and social orgaruzation. ln K.A. 
Dahlberg (Ed.), New directions for agriculture and agricultural research. 
Neglected dimensions and emerging alternatives (pp.367-402). Totowa, New 
Jersey: Rowman & Allanheld Publishers. 

Berard,M. (1989). Winter cereals in mixed stands: Why not? Country Guide, 
August,1989, pp. 28-29. 

Best,W. (1986). Organic plan aids farm conversion. The New Farmer and Grower, 
12,24. 

Blobaum,R. (1984). Barriers to adoption of organic farrning methods. In Alternative 
Agriculture. An Introduction and Overview. Institute for Altem:Hlve 
Agriculture First Annual Scientific Symposium (pp.31-35). Washington OC. 

Borg,W.R. & Gall,M.D. (1989). Educational research: An introduction (5th ed.). New 
York: Longman Inc. 

Bourguignon,C. (1990). Evaluation de sol, notes de cours. CEGEP de Victoriaville, 
Victoriaville, Quebec, June, 1990. 

Brown,L.R., Flavin,C., Postel,S. (1990). Picturing a sustainable society. In L.R.Brown 
(Ed.), State of the world 1990, (pp.173-190). New York: W.W. Norton and 
Company. 

Brusko,M., DeVault,G., Zahradnik,F., Cramer,C., & Ayers,L.(Eds.). (1985). Profitahle 
farming now. Emmaus, Pennsylvania: Regenerative Agriculture Association. 

Burkhardt,J. (1989). TIle morality behind sustainability. J')urnal of Agricultural 
Ethics,.2, 113-128. 

Busch,L. (1989). Irony, tragedy, and temporality in agricultural ~y~tems, or How 
values and systems are related. Agriculture and Human Values, 1(4), 4-1 l. 

Bywater,A.C. (1990). Exploitation of the systems approach in technical de~ign of 
agricultural enterprises. In J.G.W. Jones & P.R. Street (Eds.), System!' thenry 
applied to agriculture and the food chain (pp. 61-88). New York: ElseVIer 
Science Publishers Ltd . 



1 
l 

132 

Caldwell,J.S. & Lightfoot,C. (1987). A network for methods of farmer-led systems 
experimentation. FSSP, ~(4) 4th quarter, 18-24. 

Chambers,R. (1983). Rural development. Putting the last first. Harlow, England: 
Longman Scientific & Technical. 

Chamb,,,:rs,R. & Ghildyal,B.P. (1985). Agricultural research for resource·poor farmers 
: The farmer-first-and-Iast model. Agricultural Administration, 20, 1-30. 

Chambers,R., & Jiggins,J. (1986). Agricultural research for resource poor farmers: 
A parsimonious paradigm (IDS publication No. DP 220). Brighton, England 

Chambers,R., Pacey,A., & Thrupp,L.A. (1989). Farmer First. London: Intermediate 
Technology. 

C1eary,A. & Martin,R. (1990). From conventional to ecological agriculture. A guide 
to the transition. Canadian Organic Growers reference series. RS6/90. 
Ottawa. 

Cramer,c', DeVault,G., Brusko,M., Zahradnik, F., & Ayers, L.J. (Eds.). (1986). The 
farmer's feI1ilizer handbook. Emmaus, Pennsylvania: Regenerative Agriculture 
Association. 

Canadian Organic Growers. (1990). Organic Field Crops Handbook. Unpublished 
DRAIT, May, 1990. 

Commoner,B. (1970). The ecological faets oflife. In H.D. Johnson (Ed.), No deposit 
- no return: Man and his environment - A view toward survival (pp. 18-35). 
Don Mills, Ontario: Addison - Wesley. 

Conway,G.R. (1985). Agroecosystem analysis. Agricutural Administration.2!), 31-55. 

Conway,G.R. (1986). Agroecosvstem analysis for research and development. Bangkok, 
Thailand: Winrock International Institute for Agricultural Development. 

Conway,G.R. (1990). Agroecosystems. In lG.W. Jones & P.R. Street (Eds.), Systems 
theorv applied to agriculture and the food chain (pp. 205-233). New York: 
Elsevier Science Publishers Ltd 

Dahlberg,K.A. (1985). Values and goals in agricultural systems and agricultural 
research. In T.C. Edens, C. Fridgen, S.L. Battenfield (Eds.), Sustainable 
Agriculture and Integrateû Farrning Systems. 1984 Conference Proceedings 
(pp.202-218). East Lansing: Michigan State University Press. 



.. " 

--

-- ---------------------'-.. 
133 

Dalton,G.E.(Ed). (1975). Study of agricultural systems. London: Applied Science 
Publishers . 

Daly,H.E. & Cobb,C.W. (1989). For the common good: Redirecting the t"conomy 
toward community. the environment. and a sustainable future. Boston: Beacon 
Press. 

de Rosnay,J. (1979). The macroscope: A new world scientific system. New 
y ork:Harper & Row, Publishers, Inc. 

Doram,D. (1990). New paradigms in agricultural production. Synergy, 2(2), 21-24. 

Doran,J.W., Fraser,D.G., Culik,M.N., & Liebhardt,W.C. (1987). Influence of 
alternative and conventional agricultural management on sail microbial 
processes and nitrogen availability. American Journal of Alternative 
Agriculture, 2(3), 99-106. 

Doran,J.W. & Werner,M.R. (1990). Management and soil biology. In C.A. Francis, 
C. Butler Flora, & L.D. King (Eds.), Sustainable agriculture in temperatc 
zones (pp. 205-230). New York: John Wiley and Sons,Inc. 

Doyle,C.J. (1990). Application of systems theory to farm planning and control: 
Modelling resource allocation. In J.G.W. Jones & P.R. Street (Eds.), Systems 
theory applied to agriculture and the food chain (pp. 89-112). New York: 
Elsevier Science Publishers Ltd. 

Edens,T.C., & Haynes,D.L. (1982). Closed system agriculture: Resource constraints, 
management options, and design alternatives. Ann. Rev. Phytopathol., 20, 363-
395. 

Edwards,M. (1989). The irrelevance of development studies. Third World 
OuarterlvJ.](l), 116-135. 

Elden,M. 1981 (1985). Sharing the research work: Participative rescarch and its role 
demands. In P. Reason & J. Rowan (Eds.), Human Inquiry. A sourcehook of 
new paradigm research (pp.253-266). New York: John Wiley and Sons Ltd. 

Fairbairn,B. (1991). Visions of alternative futures: Three cases From the Prairie 
Consumer Cooperative Movement, 1914-1945. In 1. Martin (Ed.), Alternative 
futures for prairie agricultural communities. Edmonton, Alberta: UniverSIty 
of Alberta Faculty of Extension. 

(The) farmers transition. (1990, winter). Sustainable Agriculture News, 2(2), p.l. 



( 

( 

134 

Federal-Provincial Agriculture Committee on Environmental Sustainability (1990, 
luly). Summary of the Federal-Provincial Agriculture Committee on 
Environmental Sustainability. Growing Together. 

(A) field look at transitional fanning USA. (1990,Sept.). Acres.USA. A Voice for 
Eco-Agriculture, p.l. 

Francis,C.A. (1990a). Research for future farming systems: Igniting the SPARC. In 
"Priorities in Sustainable Agricultural Research" Conference Proceedings 
(pp.23-31). Guelph, Ontario: University of Guelph. 

Francis,C.A. (1990b). Future dimensions of sustainable agriculture. In e.A. Francis, 
C. Butler Flora, & L.D. King (Eds.), Sustainable agriculture in temperate 
zones (pp. 439-466). New York: John Wiley and Sons, Inc. 

Francis,C.A. & Clegg,M.D. (1990). Crop rotation in sustainable production systems. 
In C.A. Edwards, R. LaI, P. Madden, R.H. Miller, & G. House (Eds.), 
Sustainable agricultural systems (pp. 107-122). Ankeny,Iowa: Soil and Water 
Conservation Society. 

Francis,C.A., Bushnell,J.L., & Fleming,R. (Eds.). (1990). National Sustainable 
Agriculture and Natural Resources Conference. Proceedings. Lincoln, 
Nebraska. 

Freire,P. (1970). Pedagogy of the oppressed. New York: Herder and Herder. 

Freudenberger,e.D. (1986). Value and ethical dimensions of alternative agricultural 
approaches. In quest of a regenerative and just agriculture. In K.A Dahlberg 
(Ed.), New directions for agriculture and agricultural research. Neglected 
dimensions and emerging alternatives (pp. 348-364). New Jersey: Rowman & 
Allanheld Publishers. 

Fritz,R. (1989). The path of least resistance. Learning to become the creative force 
in yOuf own life. New York: Ballantine Books. 

Fukuoka,M. (1985). The natural way of fanning. The theory and practice of green 
phylosophy. Tokyo: Japan Publications, Inc. 

Fukuoka,M. (1987). The road back to nature. Regaining the paradise lost. Tokyo: 
Japan Publications, Inc. 

Germon,J.e. (Ed.). (1989). Management systems to reduce impact of nitrates. 
London: Elsevier Applied Science. 



. , 

-... 

Ils 

Gershuny,G. & Smillie,J. (1986). The soul of soil. A guide ta ecological soil 
management (2nd ed.). St. Johnsbury, Vermont: Gaia Services. 

Gips,T. (1987). Breaking the pesticide habit. Alternatives to 12 hazardous pesticides. 
Minneapolis, Minnesota: International Alliance for Sustainable Agriculture. 

Gliessman,S.R. (1984). Economic and ecological factors in designing and managing 
sustainable agroecosystems. In T.C. Edens, C.Fridgen, S.L.Battenfieid (Elis), 
Sustainable Agriculture and Integrated Farming Systems. 1984 Conference 
Proceedings (pp.56-63). East Lansing: Michigan University Press. 

Granatstein,D. (1988). Reshaping the bottom !ine: On-farm strategies for a 
sustainable agriculture. Minnesota: Land Stewardship Project. 

Granstedt, A. (1990). The supply and conservation of nitrogen in alternative farmlllg 
(Ecological agriculture). In A Granstedt (Ed.), Alternative Odllng 
(Alternative Agriculture) No.5. Proceedings of the Ecological Agriculture NJF 
- Seminar 166 (pp. 163-177). Uppsala, Sweden, Swedish University of 
Agricultural Sciences. 

Gunsolus,J.L. (1990). Non-chemical weed control in corn and soybean. In Extending 
sustainable svstems. A training conference on sustainable agriculture. Saint 
Croix, Minnesota. May, 1990 . 

Hanley,P. (Ed.). (1980). Earthcare ecological agriculture in Saskatchewan. Wynyard, 
Saskatchewan: Earthcare Information Centre. 

Hansen,J.A. & Henriksen, K. (Eds). (1989). Nitrogen in organic wastes applied to 
soils. London: Academie Press. 

Hanson,J.c., Johnon,D.M., Peters,S.E., & Janke,R.R. (1990). The profitahility of 
sustainable agriculture in the Mid-Atlantic region: A case study covering 19R 1 
ta 1989 (Working Paper No.90-12) Dept. of Agric. and Resour. Econ., Collcge 
Park: University of Maryland. 

Hart,R.D. (1982). Designing agroecosystem management plans. In S.8.Hill & P.Ott 
(Eds), Basic techniques in ecological farming 1 The maintenance of soil 
fertiIity (pp.217-225). Basel, Switzerland: Birkhauser Verlag. 

Hart,R.D. (1984). Agroecosystem determinants. In R.Lowrance, B.R.Stinner, 
G.J.House (Eds.),Agricultural ecosystems: Unifying concepts (pp. 105-119). 
New York: John Wiley and Sons. 

Heron,J.(1981). Experiential research methodology. In P.Reason & J.Rowan (Eds.), 
Human inquiry: A sourcebook of new paradigm research (pp.153-166). New 
York: John Wiley and Sons . 



{ 

{ 

136 

Hildyard,N. (1991). Liberation ecology. The Ecologist, 21,(1), 2-3. 

Hill,S.B. (1976). Natural laws in relation to population growth and the ecosystem. 
The Fifth International Conference on the Unity of the Sciences, Washington, 
OC, Nov.26-28, 1976. 

Hill,S.B.(1978). Ecology, et hi cs and feelings. In The re-evaluation of existing values 
and the search for absolute values. Seventh International Conference on the 
Unity of the Sdences. New York. 

Hill,S.B. (1980a). Soil, food, health, and holism. The search for sustainable 
nourishment. EAP Research Paper Series #1. Ste. Anne de Bellevue, Quebec: 
Ecological Agriculture Projects, Macdonald Campus of McGill University. 

HilI,S.B. (1980b). Observing stressed and unstressed ecosystems and human systems: 
Means for recovery and value identification. In Absolute Values and the 
Search for the Peace of Mankind. Vol.U. Proceedings of the Ninth 
International Conference on the Unity of the Sciences (Florida) (pp.1121-
1141). New York: The International Cultural Foundation Press. 

Hill,S.B. (1981). Ecology (Applied to agrkulture). In Food from Land (pp. 95-110). 
Agriculture Canada, Ottawa. Publication No. 5129. Papers presented to the 
Parliamentary and Scientific Committee at the Rouse of Commons, Ottawa, 
Nov. 1 and 30, 1977. 

Hill,S.B. (1982). Steps to a holistic ecological food system. In S.B.Hill, & P.Otts 
(Eds.), Basic techniques in ecological farming 1 The maintenance of soil 
fertility (pp.1S-19). BaseI, Switzerland: Birkhauser Verlag. 

Hill,S.B. (1985). Redesigning the food system for sustainability. Alternatives, 12(3/4), 
32-36. 

HilI,S.B. (1986). Sustainable human development. Driving and restraining forces in 
the food system. Regional Priorities, 1(2), 2-6. 

HiII,S.B. (1989). The world under our feet. Seasons22(4), 15-19. 

Hill,S.B. (1990a). Ecological approaches to sustainable development. In Exploring 
Sustainablity in the Agriculture and Food Industries.(Summaries of 
presentations at the Globe '90 Conference)(pp.23-24). New Westminister, BC: 
Agr.Canada, Agr.Development Branch. 

Hill,.B. (1990b). Ecologically' Sustainable Agriculture. Paper prepared for the Green 
Plan Discussions. Montreal. 



-

131 

Hill,S.B. (1991) Ecological and psycbological prerequisites for the establishment of 
sustainable prairie agricultural communities. In J. Martin (Ed.), Alternative 
futures for prairie agricultural communities (pp. 1-33). Edmonton, Alberta: 
Faculty of Extension, Univ. of Alberta. 

Hill,S.B & MacRae,R.J. (in press) Organic farming ln Canada. Agriculture, 
Ecosystems and Environment. 

Hornback,K.E., Guttmann,H.L., Himmerstein,H.L., Rappaport,A., & Reyna.R. 
(1973). Studiesin environment. Vo1.2. Ouality of lire. Washington, DC: 
Environmental Protection Agency, V.S.G.P.O. 

Ikerd,J.E. (1990). Sustaining and managing resources for tomorrow. Farm resourœ 
management system (SMART - FRMS). In c.A. Francis, l.L. Bushnell, & R. 
Fleming (Eds.), National Sustainable Agriculture and Natllral Resources 
Conference. Proceedings (pp. 65-66). Lincoln, Nebraska. 

Information Centre for Low External Input and Sustainable Adriclliture. (1989). 
Participatory technology development in sustainable agriculture. ProceediI1gs 
of a Workshop on Opperational Approaches for Participatorv Technology 
Development. The Netherlands: ILEIA. 

Jackins,H. (1965). The human side of human beings: The:- theory of re-ev.lluation 
counseling. Seattle: Rational Island Publishers. 

Jacobson,T. (1990). The transition to organic farming. Transition to Organic 
Agriculture Conference (pp. 152-154). Saskatoon, Saskatchewan: University 
of Saskatchewan and Saskatchewan Agriculture and Food. 

Janke,R. (1984). Doing on-farm research. NOFA Workshop. (April 7-8). 

Janke,R. (1990). Cropping systems rescarch at the Rodale Research Center. In 
"Priorities" Priorities in Sustainable Agriculture Research - Conference 
Proceedings (pp. 20-22). Guelph, Ontario: University of Guelph. 

Janke,R., Thompson,D., Mc Namara,K., & Cramer,e. (1990). How 10 di~c()vcr 
monev-saving opportunities. A farmer's guide to on-farm research. Emmall~, 
Pennsylvania: Rodale Institute. 

Jiggins,J. (1989). Farmer participatory research and technology development 
(Occasional papersin rural extension Na.S). Guelph: University of Guelph. 

Kaffka,S. & Koepf, H.H. (1989). A case study on the nutrient regime in sustainablc 
agriculture. Biological Agriculture and Horticulture, .fi, 89-106. 



( 

( 

( .. 

131 

Knoblauch,W.A (1987). Steps in the management process of evaluating farming 
alternatives. Paper prepared for the Farming Alternatives Workshop, 1987. 
New York. 

Kirschenmann,F. (1988). Switching to a sustainable system. Strategies for converting 
from conventional/chemical to sustainable/organic farming systems. Windsor, 
North Dakota: The Northern Plains Sustainable Agriculture Society. 

Kirscherunann,F. (1989). Low-input farming in practice: Putting a system together 
and making it work. American Journal of Alternative Agriculture, 1(3&4), 
106-110. 

Koepf,H.H., Peterson,B.D., Schaumann,W. (1976). Bio-dynamic agriculture. An 
ir.troduction. New York: The Anthroposophic Press. 

Kolh,D.A. (1984). Experiential learning: Experience as the source of learning and 
development. Englewood Cliffs: Prentice-Hall. 

Kolster,P. (199). Case studies and conversion (Working group #2) - Discussion, 
conclusion and recommendations presented in a working group session . In 
A.Grandstedt (Ed.), Alternativ Odling (Alternative Agriculture) NO.5. 
Proceedings of the Ecological Agricu1t'.ue NJF - Seminar 166 (pp.127-128). 
Uppsala, Sweden: Swedish University of Agricultural Sciences. 

Lampkin,N. (1985). Conversion: Advice and help for farmers. New Farmer and 
G rowe r..6, 19-20. 

Lampkin,N. (1988). A research concept for investigating organic farming systems: 
Case studies. In P.AIlen, D.VanDusen (Eds.), Global Perspectives on 
Agroecology and Sustainable Agricultural Svstems. Proceedings of the 6th 
International IFOAM Conference (pp. 121-134). Santa Cruz, California: 
University of California, Agroecology Program. 

Lampkin,N. (1990a). Converting to organic farming in Britain - The costs and policy 
Implications. Paper presented to the 8th International Conference of IFOAM, 
Budapest, Hungary, Aug.,1990 . 

Lampkin,N. (1990b). Organic farming. Ipswich, UK: Farming Press Books. 

Lampkin,N., Vogtman,H., Boehncke,E., & Woodward,L. (1986). Converting to 
organic farming. Newbury, UK: Elm Farm Research Centre. 

Levins,D. (1988). Toward a NOFA research network. Unpublished paper prepared 
for NOFA workshop, Williams College, Williamstown, Mass., July 1988. 



" 

139 

Lewin,K. 1947 (1982). Force field analysis. In P. Hershey & K. Blanchard (Eds.), 
Management of organizational behavior (pp. 115-117). Englewood Ctiffs, New 
Jersey: Prentice Hall. 

Liebhardt,W.C., Andrews,R.W., Culik,M.N., Harwood,R.R., Ja.nke,R.R., Radke,J.K., 
& Rieger-Schwartz,S.L. (1989). Crop production during conversion from 
conventional to low-input methods. Agronomy Journal, Rl,150-159. 

Lincoln,Y.S. & Guba,E.G. (1985). Naturalistic inquiry. Beverly Hills: Sage 
Publications. 

Lightfoot,C., Caldwell,J.S., Kline,W., & Thomas,N. (1986). Report of a workshop on 
non-traditional experimental designs for on-farm systems experiments. 
Farming Systems Support Project Newsletter, .1(4), 4th quarter, 18-24. 

Loess,A-K. (1990). Case studies as a research method in ecological agriculture. ln A 
Grandstedt (Ed.), Altemativ Odling (Alternative Agriculture) No 5. 
Proceedings of the Ecological NJF - Seminar 166 (pp.90-98). Uppsala, 
Sweden: Swedish University of Agricultural Sciences. 

Lovins,A.B. (1977). Soft energy paths: Toward a durable peace. Cambridge, Mass.: 
Ballinger Publishing Company. 

Macadam,R.D. & Packham,R.G. (1989). A case study in the use of soft systems 
methodology: Restructuring an academic organization to facllitate the 
education of systems agriculturalists. Agricultural Svstems, 30(4),351-367. 

MacCormack,H., Tracy,D., & Kapler,A.M. (1989). The transition document (2nd ed.). 
(S.L.) Oregon Tîlth Research and education Committee. 

MacRae,R.J., Henning,J., & Hill,S.B. (1988). Financing organic agriculture: Current 
problems and new strategies. EAP Publication No. 105. Stc. Anne de 
Bellevue, Quebec: Ecological Agriculture Projects, Macdonald Campus of 
McGill Univ. 

MacRae,R.J., Hill,S.B., Henning,J., Mehuys,G.R. (1989). Agricultural science and 
sustainable agriculture: A review of existing scientific barri ers to su~tainable 
food production and potential solutions. Biological Agriculture and 
HorticuIture~, 173-219. 

MacRae,R.J., Hill,S.B., Henning,J., & Bentley,AJ. (1990a). Policies, programs, and 
regulations to support the transition to sustainable agriculture in Canada. 
Arnerican Journal of Alternative Agriculture, j(2), 76-92. 



( 

( 

140 

MacRae,R.J., Hill,S.B., Mehuys,G.R., & Henning,J. (1990b). Farm-scale agronomie 
and economic conversion from conventional to sustainable agriculture. 
Advances in Agronomy, 43, 155-198. 

Martin,R., Smith,D., & Voldeng,H. (1987). Intercropping corn and soybeans. REAP. 
The Quarterly Newsletter of Resource Efficient Agricultural Production,j(2, 
fall), 3-4. 

Martin,R.C., Smith,D., & Voldeng,H. (1991). Nitrogen transfer from nodulatin~ 
soybeans to maize or to nonnodulating soybeans in intercrops: The Nl 

dilution method. Plant anô Soil, 132, 53-63. 

Measures,M. (1990). Conversion planning with the Organic Advisory Service. New 
Farmer and Grower, summer 1990, pp. 14-15. 

Milbrath,L.W. (1989). Envisioning a sustainable society. Learning our wav out. 
Albany,New York: St:ue University of New York Press. 

Milbrath,L.W. (1990). A brief - pungent comparison of modern unsustainable society 
and a society designed to be sustainable. Trumpeter, ](3), 125-126. 

Miles,M.B. & Huberman,AM. (1984). Qualitative data analysis. A sourcebook of new 
methods. London, England: SAGE Publications, Inc. 

Mollison,B. (1988). Permaculture. A designer's manual. Tyalgum, Australia: Tagari 
Publications. 

Mt Pleasant,J. (1990) Alternative cropping systems for low-input agriculture in the 
Northeast. LISA Pro gram. Annual Report (June. 1990). Ithaca, New York: 
Corne Il University. 

Murphy,B. (1987). Greener pastures on your side of the fence. Better farming with 
Voisin grazing management. Colchester, Vermont: Arriba Publishing. 

Murphy,B. (1990). Pasture management. In C.A Francis, C. Bultler Flora, & L.D. 
King (Eds.),Sustainable agriculture in temperate zones (pp.231-262). New 
York: John Wiley and Sons, Inc. 

Naess,H. (1990). The definition of conversion from indus trial to ecological 
agriculture. In A.Grandstedt (Ed.), Altemativ Odling (Alternative Agriculture) 
No.5. Proceedings of the Ecological Agriculture NJF -Seminar 166 (pp.lIO-
120). Uppsala, Sweden: Swedish University of Agricultural Sciences. 

N au 1 t,J.( 1991 ).Participatory extension strategies for the implementation of sustainable 
agriculture. Unpublished master's the sis, Macdonald Campus of McGill 
University, Ste. Anne de Bellevue, Quebec. 



"' ..... 

-

141 

Nilsson,G. (1988). Alternative cropping. Field trials at the Swedish University of 
Agricultural Sciences. In P. Allen & D. Van Dusen (Eds.), Global 
Perspectives on Agroecology and Sustainable Agricultural Systems. 
Proceedings of the Sixth International IFOAM Conference. Santa Cruz, 
California: University of California, Agroecology Program. 

National Research Coundl. (1989). Alternative agriculture. Washington, OC: 
National Academy Press. 

Organisme pour le Controle de l'Integrite des Produits Biologiques. (1990/1991). 
Cahier des charges 1990 - 1991. Sillery, Quebec: Organisme pour le Controle 
de l'Integrite des Produits Biologiques. 

Ott,P.R. (1990). The composting of farmyard manure with mineraI additives and 
under forced aeration, and the utilization of farmyard manure and farmyard 
manure compost in crop production. Ph.D. Thesis. Witzenhausen, FRG: 
University of Landes Hessen. 

Parnes,R. (1986). Organic and inorganic fertilizers. Mt. Vernon, Maine: Woods End 
Agricultural Institute. 

Patriquin,D. (1988). The ecology of transition. COGnition, October, pp. 8-13. 

Patriquin,D. (1989). Collaborative on-farm research. Paper presented at the 
Conference on Research in Sustainable Agriculture, St. Hyacinthe, Qucbec: 
Institut technologique agricole de St-Hyacinthe. 

Patriquin,D. (1990). Partidpatory on-farm research. In "Priorities" Priorities in 
Sustainable Agriculture Research. Conference Proceedings (pp.7-15). Guelph, 
Ontario: University of Guelph. 

Patriquin,D.G. & Yang,c. (1989). National Farmers Union - Ecological agrIculture 
research project (Prince Edward Island): Summary of rcsuIts for 1 <JIN. 
Unpublished paper. Dept. of Biology, Dalhousie University, Halifax. 

Patriquin,D., Hill,N.M., Baines,D., Bishop,M., Allen,G. (1986). Observations on a 
mixed farm during the transition ta biological husbandry. Biologleal 
Agriculture and Horticulture,~, 69-154. 

Petit,J., 10bin,P., & LaFrance,D. (1990). Le gestion des matieres organilluc .... 
Warwick, Quebec: Centre de developpement d'agrobiologie du Quebec. 

Plakolm,G. (1984). Small seale farrning in Australia. In T.C. Edens, C. Fridgen, & 
S.L. Battenfield (Eds.), Sustainable Agriculture and Integrated Farmmg 
Systems. 1984 Conference Proceedings (pp. 276-283). East Lansing: Michigan 
State Univ. Press. 

• 



~--------

( 

{ 

142 

Pousset,J. (1981). Conversion a l'agriculture biologique. Paris: Association 
Europeenne d'Agriculture et d'Hygiene Biologique. 

Quinney,J. (1984). Designing small farrns and homesteads. New Alchemy Tech. 
Bulletin NO.5. East Falmouth, Mass.: New Alchemy Institute. 

Rasanen-Lindholm,S. (1990). Analyzing agricultural ethics. In AGrandstedt (Ed.), 
Alternativ Odling (Alternative Agriculture) NO.5. Proceedings of the 
Ecological Agriculture NJF-Seminar 166 (pp.84-87). Uppsala, Sweden: 
Swedish University of Agricultural Sciences. 

Radke,J.K., Andrews,R.W., Janke,R.R. & Peters,S.E. (1988). Law-input cropping 
systems and efficiency of water and nitrogen use. Special Publication No.51 
(pp. 193-218). Madisson, Wisconsin: American Society of Agronomy. 

Reganold,J.P. (1988). Comparison of soil properties as influenced by organic and 
conventional farrning systems. American Journal of Alternative Agriculture, 
1(4), 144-155. 

Richards,P. (1985). Indigenous agricultural revolution: Ecology and food production 
in West Amca. London: Hutchinson. 

Richards,P.( 1986). Coping with hunger. London: Allen and Unwin. 

Robinson,J.,Francis,G.,Legge,R., & Lemer,S. (1990). Defining a sustainable society. 
Values, principles, and definitions. AlternativesJ](2),36-46. 

Rodale Institute. (1990). The Thompson Farm. On-farm research. (1990ed.). 
Emmaus, Pennsylvania: Rodale Institute. 

Rodale Institute. (undated). The transition process. Emmaus, Pennsylvania: Rodale 
Institute. 

Ryklel,EJ.Jr. (1984). Modeling agroecosystems: Lessons from ecology. In 
R.Lowrence, B.R.Stinner, G.J .House (Eds.), Agricultural ecosvstems: U nifving 
concepts (pp.157-178). New York: John Wiley and Sons. 

Samson,R. (1989,spring). Farming forever. REAP The Quarterlv Newsletter of 
Resource Efficient Agricultural Production, 1(3), 5-6. 

Samson,R. (1989/90, fall/winter). Farming forever. REAP The Ouarterlv Newslette.r 
of Resource Efficient Agricultural Production~,(l), 21-25. 



143 

Samson,R., Bridger,G., Foulds,C., & Patriquin,D. (1989). REAP Canada on-farm 
research. 1988 Summary of results. Ste. Anne de Bellevue, Quebec: Resourcc 
Efficient Agricultural Production. 

Satir,V. (1972). People making. Palo Alto, California: Science and Behavior Books. 
Inc. 

Savory,A. (1988). Holistic resource management. Covelo, California: Island Press. 

Sims,J.R. (1989). CREST farming: A strategy for dry land farming in the Northern 
Great Plains Intennountain Region. American Journal of Alternativç 
Agriculture, ~(2), 85-89. 

Smolick,J., Buchanen,G., Gerwing,J., Hall,B., Pickerl,D., & Wrage,L. ( 1990). Farming 
systems studies 1989. 1989 AnnuaI Progress Report. Watertown, South 
Dakota: Northeast Research Station and South Dakota State University. 

Soltner,D. (1988). Les bases de la production vegetale, Tome 1: Le sol. Sainte
Gemmes-Sur-Loire, Angers: Collection Science et Technique Agricole. 

Spedding,C.R.W. (1975). The biology of agricultural svstems_ London: Academie 
Press. 

Spedding,C.R.W. (1984). Agricultural systems and the role of modeling. In 
R.Lowrance,B.R.Stinner, G.J.House (Eds.), Agricultural Ecosvstems: Umfvlng 
Concepts (pp. 179-185). New York: John Wiley and Sons. 

Sriskandarajah,N., Bawden,R.J., & PackhaIn,R.G. (1989). Systems agriculture - a 
paradigm for sustainability. Paper presented at the Ninth Annual farming 
Systems Research/Extension Symposium, Fayetteville, Arkansas. 

Steinshamn, H. (1990). The 30 farm project - A comprehensive study of 35 farms. In 
A. Grandstedt (Ed.), Alternativ Odling (Alternative Agriculture) No.5. 
Proceedings of the Ecological Agriculture NJF-Seminar 166 (pp.121-125). 
Uppsala, Sweden: Swedish University of Agricultural Sciences. 

Traupman, M. (1989). Low-input without live stock. I1's possible and profitable, ~ay 
these farmers. The New Farm, Sept/Oct., pp. 16-20. 

Vail,D. (Ed.). (1987). Sunrise Agriculture in the Northeast: Foundations for a 
1)ustainable Agriculture for the Twenty-First Century. Proceedings of an 
International Conference. Mise. publication 694. Orono, Maine: Univ. of 
Maine. 

Voisin,A. (1957). Productivite de l'herbe. Paris: Flammarion. 



144 

Waters-Bayer,A. & Farrington,J. (1990). Supporting Farmers' Research and 
Communication: The Role of Grass-Roots Agricultural Advisors. Paper ta be 
presented at the 10th Annual Symposium of the Ac;sociation for Farming 
Systems Research and Extension, ''The Role of Farmers in FSR/E and 
Sustainable Agriculture", East Lansing, Michigan State University. 

Werner.M.R. & Dindal,D.L. (1990). Effects of conversion to organic agricultural 
practices on sOlI biota. American Journal of Alternative Agriculture, ~(1), 24-
32. 

World Commission on Environment and Development. (1987). Our common future. 
New York: Oxford University Press. 

Yin,R.K. (1984). Case study research. Designs and methods. Applied Social Research 
Methods Series. VoI.S. Beverly Hills: Sage Publications. 

Zadoks,J.C. (Ed.). (1989). Development of fanning systems. Evaluation of the five 
year period 1980-1984. Wageningen: Pudec. 



-
.". 

Appendix A 

Useful sources used in compiling Fig. 5 

Aubert, 1973 

Best, 1986 

Brusko et al., 1985 

Cleary & Martin, 1990 

Canadian Organic Growers, 1990 

Doram, 1990 

"Farmer'transition", 1990 

"Field look", 1990 

Granatstein, 1988 

Hanley, 1980 

Janke, 1990 

Kirschenmann, 1988 

Kirschenmann, 1989 

Lampkin, 1985 

Lampkin, 1990b 

Lampkin et al., 1986 

Mac Cormack et al., 1989 

MacRae et aL, 1990b 

Measures, 1990 

National Research Council, 1989 

Patriquin, 1988 



Appendix A (cont'd) 

Patriquin, 1989 

Patriquin, 1990 

Plakolm, 1984 

Pousset, 1981 

Quinney, 1984 

Rodale Institute, undated 

Samson, 1989 

Samson, 1989/90 

Traupman, 1989 

j .. 

1 


